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Preface

This is the eighth edition of Swanson’s Family Medicine 
Review. As an enduring and marvelous educational tool 
for several generations of clinicians, this text is a testi-
mony to the founding genius of Dr. Richard Swanson, 
the family physician who gave birth to the Review. The 
text continues to be not only an effective tool for family 
physicians preparing for certification or recertification, 
but also an excellent review for clinicians simply desiring 
to hone their familiarity with the basic concepts pertinent 
to primary care.

The primary goals of the eighth edition are to update 
the content and retain the special essence that made 
previous editions such valued and popular educational 
instruments. The book is divided into 11 sections. Ten 
represent a clinical area of Family Medicine, while the 
eleventh section is a popular illustrated review.

Each section contains chapters covering specific sub-
jects relevant to that section. Each chapter presents clini-
cal cases that simulate actual clinical situations, providing 
the learner with a sense of reality designed to enhance 
retention of content. Each clinical case is followed by 
questions concerning diagnosis and management. The 
question section is followed by an answer section, which 
provides a detailed discussion relevant to each question. 
Finally, each chapter contains a short summation of key 
learning points and selected readings and references, 
including websites. This time tested learning methodol-
ogy is designed to increase retention and to expand and 
refine the reader’s knowledge of the diagnostic methods, 
therapeutics, and patient management techniques pre-
sented by each case.

As with the previous edition, distinguished family 
physicians Nancy W. Dickey, MD, President Emerits 
of the Texas A&M Health Science Center and professor 
of family and community medicine in the Texas A&M  
College of Medicine, and Joseph E. Scherger, MD, MPH, 
Vice President for Primary Care and Academic Affairs 
at Eisenhower Medical Center and founding dean of the 
Florida State University College of Medicine, served as 
my co-editors on this edition. As a team, we reviewed 
the chapters and case problems for relevance, and chose 
areas of emphasis and ways to organize the content. We 
selected the content to reflect the broad core of knowl-
edge required of every family physician. We also received 
valuable input from other family medicine clinicians with 
special expertise in specific content areas.

We recruited as chapter authors the finest practicing 
family medicine experts from academic centers across 
the United States. They reaffirmed and updated chapter 
content on the basis of thorough needs analyses, includ-
ing opinions of readers, participants, and faculty in live 
continuing medical education conferences, expert opin-
ion, and other accepted methodologies. The editors and 
authors anticipate that the reader will both enjoy and 
profit from the work that went into preparing this vol-
ume. Happy studying and learning!

Alfred F. Tallia, MD, MPH
Editor-in-Chief
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This section briefly discusses the philosophy and tech-
niques of passing board examinations or other types of 
medical examinations. Most examinations, such as the 
certification and recertification examinations of the 
American Board of Family Medicine, have moved to 
computer-based administration. If this applies to your 
examination, read and study the demonstrations provided 
on the Internet or elsewhere.

First, realize that you are “playing a game.” It is, of 
course, a very important game, but a game neverthe-
less. When answering each question ask yourself, “What 
information does the examiner want?” How do you “out-
fox the fox”?

To find out, let us turn our attention to the most com-
mon type of question, the multiple choice. Following 
these simple rules will maximize your chances.
RULE 1: Allocate your time appropriately. At the begin-

ning of the examination, divide the number of questions 
by the time allotted. Pace yourself accordingly, and check 
your progress every half hour.

RULE 2: If using a computer-administered examination, 
take time before the examination to become familiar with 
the mechanics of maneuvering through the examination 
program. Learn whether you can return to questions you 
weren’t sure about, or whether this is not allowed.

RULE 3: Answer every question in order. On some 
computer-administered examinations you run the risk 
of not being able to return to an unanswered ques-
tion. Although American Board of Family Medicine 
examinations allow you to return, not all examinations 
permit this. Some examinations use unfolding ques-
tion sequences that do not let you return to a previous 
question. On paper- administered examinations, you 
run the risk of mis-sequencing your answers and thus 
submitting all answers out of order.

RULE 4: Do not spend more than your allotted time on 
any one question. If you don’t know the answer and you 
are not penalized for wrong answers, simply guess.

RULE 5: Even if you are penalized for wrong answers 
(most examinations no longer do this) and you can elim-
inate even one choice, answer the question. Percentages 
dictate that you will come out ahead in the end.

RULE 6: If there is a question in which one choice is sig-
nificantly longer than the others and you do not know 
the answer, select the longest choice.

RULE 7: If you are faced with an “all of the above” option, 
realize that these are correct far more often than they are 
incorrect. Choose “all of the above” if you do not know 
the answer.

RULE 8: Become suspicious if you have selected more than 
three choices of the same letter in a row. Two in a row 
of the same letter is common, three is less common, and 
four is extremely uncommon. In this case, recheck your 
answers.

RULE 9: Answer choices tend to be very evenly distrib-
uted. In other words, the number of correct “a” choices 
is close to the number of correct “b” choices, and so on. 
However, there may be somewhat more “e” choices than 
any other, especially if there is a fair number of “all of 
the above” choices. If you have time, do a quick check to 
reassure yourself.

RULE 10: Never change an answer once you have recorded 
it on the computer unless you have an extraordinary rea-
son for doing so. Many people taking multiple-choice 
examinations, especially if they have time on their hands 
after completing questions, start second-guessing them-
selves and thinking of all kinds of unusual exceptions. 
Resist this temptation.

RULE 11: Before you choose an answer, always read each 
and every choice. Do not get caught by seeing what you 
believe is the correct answer jump out at you.

RULE 12: Scan the lead-in to the answers and the potential 
answers first, then read the clinical case/vignette. This 
way you will know what is being tested and will better 
attend to the necessary facts. Read each question care-
fully. Be especially careful to read words such as not, 
except, and so on.
Following these suggestions cannot guarantee success; 

however, I do believe that these tips will help you achieve 
better results on your board examinations.

Alfred F. Tallia, MD, MPH
Editor-in-Chief

Tips on Passing the Board Examinations
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S E C T I O N  O N E

Family, Community,  
and Population Health

C H A P T ER  1

Family Influences on Health  
and Disease

CLINICAL CASE PROBLEM 1

A Calculated Risk

A 32-year-old African-American man comes to your 
office for the first time requesting a health maintenance 
visit. He is married and the father of two young children. 
He works as an accountant. His firm has just offered 
a new health insurance plan, which pays for a preven-
tive health maintenance examination. He wants to stay 
healthy and to live longer than both his parents.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Regarding his risk, you would ask him about which of 
the following?

 a.  diet history
 b.  exercise type and frequency
 c.  smoking history
 d.  family history
 e.  alcohol intake
 f.  all of the above
 g.  none of the above
 2.  You discover that his father had his first heart attack 

at age 42 and died at age 49 following a second heart 
attack. His mother had diabetes, hypertension, and 
congestive heart failure and died at age 73. Consider-
ing this information you would recommend which of 
the following screening tests at this time?

 a.  order a complete blood chemistry
 b.  order a cardiac non–stress test
 c.  perform a resting electrocardiogram (ECG) now
 d.  screen for lipids now
 e.  none of the above because he is still less than 35 

years old
 3.  Which is true about family and risk?
 a.  family is one of the major influences on disease inci-

dence and prevalence

 b.  family risk outcomes are not modifiable
 c.  family risk need not be ascertained because there is 

nothing you can do about it
 d.  family disease susceptibility is absolutely 

transmittable
 e.  family risk is not ascertainable by current methods 

of genetic screening

CLINICAL CASE PROBLEM 2

All in the Family

Two 75-year-old patients are hospitalized after both had 
a stroke resulting in a left-sided hemiparesis. The size 
and location of the thrombotic events in these patients 
are almost identical, as is the initial degree of impair-
ment. Treatment received is also the same. One patient 
lives alone and has a younger sibling living in a distant 
state. The other patient is part of an extended family 
with many social supports nearby, including grandchil-
dren who visit her often while she is in the hospital.

 4.  What outcomes would you predict for these patients 
on the basis of their family social circumstances?

 a.  identical outcomes are likely given the identical 
lesions and initial impairments

 b.  it is impossible to predict outcomes
 c.  the patient with more family supports is likely to 

have a better outcome
 d.  the patient with fewer family supports is at lesser 

risk of acute mortality
 e.  outcomes achieved are independent of any family 

social factors

CLINICAL CASE PROBLEM 3

Risks of Omission and Commission

A 28-year-old woman presents to your office for the 
first time for prenatal care. She is 14 weeks into her 
first pregnancy. She is human immunodeficiency virus 
(HIV) positive but stopped antiretroviral agents because 
she had heard that taking medication during pregnancy 
could harm the baby. She has a half-pack per day 
smoking habit that she has been unable to stop despite 
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many attempts at quitting. She drinks at least a glass 
of wine with dinner each night. She works in sales at a 
local food bar. She asks you what she can do to give her 
child a better chance in life than she had.

 5.  At this time, it is most appropriate to advise her of 
which of the following?

 a.  perinatal transmission of the HIV virus poses the 
child’s greatest risk

 b.  smoking is by far the most hazardous factor in her 
prenatal history

 c.  alcohol consumption during pregnancy is a major 
risk factor for fetal alcohol syndrome

 d.  she must restart antiretroviral medications immedi-
ately or risk certain death

 e.  none of the above

CLINICAL CASE PROBLEM 4

Unwanted Advice

A 25-year-old mother presents for the first time with her 
2-week-old infant, her first child. Hovering in the back-
ground are the two grandmothers. The mother is visibly 
concerned that the baby is “only” at the same weight 
as he was at birth. One grandmother chimes in that 
she knew breastfeeding was a bad idea, and the other 
insists that it is time to introduce cereal to the baby’s 
diet. They start arguing among themselves until you 
escort everyone but the mother and the infant from the 
examination room.

 6.  In addition to giving the mother accurate advice about 
breastfeeding and nutrition, which of the following is 
an appropriate intervention at this time?

 a.  refocus the attention of the grandmothers to some 
other facet of the family experience

 b.  establish and reinforce the competency of the 
mother in her breastfeeding

 c.  use your expert authority as the physician to set 
family rules for decision making in the mother’s 
favor

 d.  acknowledge and reinforce the expert authority of 
the grandmothers

 e.  a, b, and c are correct

 7.  Possible positive aspects of the previous family situa-
tion include which of the following?

 a.  evidence of closeness and connectedness
 b.  a lack of criticism and blame
 c.  the absence of protectionism and rigidity
 d.  all of the above
 e.  none of the above

 8.  You handle the situation with skill and care, and the 
grandmothers leave feeling reassured of your careful 
attention to their first and only grandson, and they 
are impressed with his mother’s newly identified and 

recognized competence. In future visits, anticipatory 
guidance in this family should probably take into con-
sideration which of the following?

 a.  family beliefs about child discipline
 b.  family influences on exercise and diet
 c.  family beliefs about health and illness
 d.  none of the above
 e.  a, b, and c

ANSWERS

 1.  f. Family influences on health and disease are 
numerous and multifactorial. These influences can be 
expressed across individual and family life cycles. One 
of the most pronounced family effects is on genetic 
and disease susceptibility. Although all the histori-
cal elements listed are important, the family history, 
often recorded in the medical record pictorially as 
a genogram, will provide a constant guide for the 
assessment of symptoms as they are manifested across 
the individual life cycle.

 2.  d. The U.S. Preventive Services Task Force 
(USPSTF) recommends that men who are at 
increased risk for coronary heart disease be screened 
for lipid disorders between the ages of 20 and 35. 
The preferred screening test is fasting or nonfasting 
serum lipid levels (cholesterol, high-density lipo-
protein, and low-density lipoprotein). Risk factors 
include family history of cardiovascular disease, along 
with diabetes, history of previous coronary heart dis-
ease, or atherosclerosis, tobacco use, hypertension, 
and obesity.

There is insufficient evidence to screen with a resting or 
exercise ECG. Based on his family history it would also 
be reasonable to screen for diabetes and hypertension at 
this time.

 3.  a. Disease incidence and prevalence are directly 
related to the interplay of family genetics, behaviors, 
and the host environment. Physicians should attend to 
known cues of family historical factors that can often 
foreshadow overt disease in patients. Changes in diet, 
exercise, and smoking habits can modify outcomes for 
those with family risk factors.

 4.  c. A large literature exists on the influence of fam-
ily on survival and disease progression. Strong family 
supports are protective and promote healing in acute 
disease circumstances. Studies of disease outcomes in 
myocardial infarction and stroke reveal striking sup-
portive effects of family supports even when other 
variables are controlled for.

 5.  a. Family influence on prenatal and perinatal dis-
ease transmission is another important influence of 
the family on health and disease. In 2005, of the 68 
children diagnosed with AIDS in the United States, 
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67 had been infected perinatally. Pregnant women 
with HIV can reduce the risk of transmitting HIV 
to their babies to less than 1% if they take antiretro-
viral drugs during pregnancy. This mother can help 
her child’s future most by resuming her antiretroviral 
therapy.

 6.  e. How many of us have been confronted by the case 
illustrated? Most experienced family physicians will 
recognize the situation. Dealing with family members 
beyond the presumed present patient is a common 
occurrence in family medicine. In fact, skillful use 
of family resources is a therapeutic advantage in the 
family physician’s armamentarium if it is done care-
fully. The supportive closeness of this family must be 
counterbalanced by the reinforcement of the compe-
tence of the mother in this scenario. Although being 
careful not to alienate the grandmothers is important, 
the mother’s competence and her decision-making 
authority must ultimately be reinforced. Because the 
physician possesses all forms of social power (expert, 

legal, coercive, referent, and reward), this can readily 
be accomplished.

 7.  a. Although answers b and c can be positive aspects 
of family, they are absent in this situation.

 8.  e. Understanding of family influences on health and 
disease is essential for effective practice as a family 
physician. Understanding allows not only appropri-
ate interventions in acute disease but also anticipatory 
guidance in the prevention of morbidity and future 
illness, and the promotion of health and well-being. 
Family factors that have protective influence on health 
and illness include closeness and connectedness; 
well-developed problem-focused coping skills; clear 
organization and decision making; and direct commu-
nication. Family pathologies that can adversely influ-
ence health and illness include intrafamily hostility, 
criticism, and blame; perfectionism and rigidity; lack 
of extrafamily support systems; and the presence of 
chronic psychopathology.

SUMMARY

The effects of family on health and disease are large and 
multifactorial. They are expressed across the individual 
and family life cycles. Family physicians and other health 
care providers must be cognizant of these influences and 
help individuals and families navigate the positive and less 
positive effects. The potential effects of family on health 
and illness include the following.
 1.  Genetics and disease susceptibility

Family effects through genetics are particularly 
strong. Although they can be moderated by envi-
ronment and behavior, the effects are with us for 
a lifetime. Certain diseases, such as Huntington 
disease and Tay-Sachs disease, are directly relat-
ed to our parents; others, such as coronary heart 
disease, hypertension, and diabetes, are strongly 
mediated by family factors. Use of genetic testing 
and expanded family history tools will be increas-
ingly important in the twenty-first century, and 
physicians will need to evaluate such testing and its 
uses wisely. A reliable resource for understanding 
genetic testing can be found at www.ncbi. 
nlm.nih.gov/sites/GeneTests/?ob=GeneTests.

 2.  Prenatal and perinatal transmission of disease
Generations of families have experienced prenatal 

or perinatal transmission of diseases ranging from 
syphilis to HIV infection. In many areas of the 
world, this family influence has charted the des-
tiny of countless children. These risk factors can 
be modified in many circumstances and should 
be addressed when appropriate by the family 
physician.

 3.  Child rearing and nurturing
Belief systems ranging from when to have children to 

how children should be raised and whether and how 
much children should be held are all part of the 
family influences on having and raising children.

 4.  Nutrition and lifestyle
Family traditions and socioeconomics play an im-

portant role in access to adequate nutrition. Many 
lifestyle behaviors, such as smoking, diet, exercise, 
and alcohol consumption, are influenced by our 
parents and extended family and by their habits 
and beliefs.

 5.  Access to and quality of care
Again, family socioeconomics along with race and 

ethnicity are factors that influence the ability to ac-
cess health care and successfully navigate complex 
health care systems.

 6.  Spread of infectious disease
Family living situations and contacts are major in-

fluences on the spread of many infectious diseases 
ranging from Mycoplasma pneumonia to influenza. 
Many infectious illnesses are passed from one fam-
ily member to others in a household, and families 
are important vectors in times of epidemics.

 7.  Outcomes in acute and chronic illness
Multiple studies have demonstrated different out-

comes in acute and chronic illness based on the 
degree of social supports available in families. 
Similarly, family dysfunction can be a major con-
tributor to illness and adverse health outcomes in 
many individuals.

Continued

http://www.ncbi.nlm.nih.gov/sites/GeneTests/?ob=GeneTests
http://www.ncbi.nlm.nih.gov/sites/GeneTests/?ob=GeneTests
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SUMMARY—cont’d

Family factors that have protective influence on 
health and illness include closeness and connect-
edness; well-developed problem-focused coping 
skills; clear organization and decision making; and 
direct communication. Family pathologies that 
can adversely influence health and illness include 
intrafamily hostility, criticism, and blame; perfec-
tionism and rigidity; lack of extrafamily support 

systems; and the presence of chronic psychopa-
thology.

Family-level interventions used by family phy-
sicians to reduce risk factors and to increase 
protective functioning of families include 
various psychoeducational and psychotherapeu-
tic  techniques to address and enhance family 
relationships.

C H A P T ER  2

Clinical Decision Making

CLINICAL CASE PROBLEM 1

A Third-Year Medical Student Who Wants to 
Know How to Think

A third-year medical student asks you to teach her the 
secrets of clinical decision making, or how you think 
when you approach and treat a patient. You agree to 
take her to see a patient in the emergency depart-
ment. After you talk with the patient, you ask the stu-
dent to describe everything she has seen and heard. 
You carefully note that she has missed approximately 
half of what happened in the conversation between 
you and the patient and even more in the physical 
examination.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  This case represents a problem with which step(s) of 
the clinical decision-making process?

 a.  cue acquisition
 b.  hypothesis formation
 c.  the search process

 d.  all of the above
 e.  none of the above

 2.  The most common problem related to clinical deci-
sion making by practicing physicians is:

 a.  not formulating enough hypotheses
 b.  not formulating the correct hypotheses
 c.  not attending to all the patient-relevant cues
 d.  not knowing the prevalence of the condition
 e.  not using time appropriately in treatment plans

 3.  The student returns with you to the office and sees a 
patient on her own initially to gather historical and 
physical examination data, which she then presents 
to you. After seeing the patient, she is absolutely 
convinced the patient has a particular diagnosis. You 
take her with you to see the patient, and you obtain 
more historical information and examine the patient. 
As you ask her questions about her reasoning, she 
proceeds to ignore a whole variety of things that do 
not support her original diagnostic hypothesis. She 
has made which of the following errors in clinical 
decision making?

 a.  failure to acquire a cue
 b.  failure to generate hypotheses
 c.  premature closure

http://www.cdc.gov/hiv/risk/gender/pregnantwomen/organizations.htm
http://www.cdc.gov/hiv/risk/gender/pregnantwomen/organizations.htm
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 d.  all of the above
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 25-Year-Old Medical Student Who Is 
Having Anxiety Regarding His Upcoming 
Epidemiology Examination

A 25-year-old medical student comes to your office in a 
state of extreme anxiety manifested by palpitations and 
sweating throughout the previous week. He tells you he 
is scheduled to have a clinical epidemiology examina-
tion in 24 hours.

On physical examination, his blood pressure is 120/70 
mm Hg, pulse is 90 beats per minute and regular, and 
respirations are 24 per minute. His physical examination 
is normal. You order a thyroid-stimulating hormone test to 
exclude hyperthyroidism. You explain to him that given the 
low prevalence of thyroid disease in his age group and the 
higher prevalence of anxiety in his medical school popu-
lation of students, the negative predictive value of the test 
will be helpful. He looks confused and more anxious.

In an attempt to deal with his symptoms, you decide 
to spend some time tutoring the student in basic epide-
miologic concepts. You begin by explaining the basics 
of a 2 × 2 table that relates positive and negative test 
results to the presence or absence of disease in a spe-
cific population (Table 2-1).

Use the data from Table 2-1 for questions 4 to 9.

 4.  What is the sensitivity of test A for disease B?
 a.  25.0%
 b.  37.5%
 c.  75.0%
 d.  62.5%
 e.  11.0%

 5.  What is the specificity of test A for disease B?
 a.  25.0%
 b.  37.5%
 c.  75.0%
 d.  61.5%
 e.  11.0%

 6.  What is the positive predictive value (PPV) of test A 
in the diagnosis of disease B?

 a.  37.5%
 b.  25.0%

 c.  75.0%
 d.  61.5%
 e.  11.0%

 7.  What is the negative predictive value (NPV) of test A 
in the diagnosis of disease B?

 a.  37.0%
 b.  89.0%
 c.  25.0%
 d.  75.0%
 e.  61.5%

 8.  What is the likelihood ratio for test A in disease B?
 a.  0.39
 b.  1.95
 c.  3.80
 d.  0.79
 e.  1.51

 9.  What is the prevalence of disease A in this population?
 a.  15.5%
 b.  23.5%
 c.  40.0%
 d.  10.5%
 e.  18.4%
Consider the data in Table 2-2 illustrating the prevalence 
of disease X in various populations. On the basis of this 
information about disease prevalence and assuming the 
sensitivity of test A for disease X is 80% and the spec-
ificity of test A for disease X is 90%, answer questions 
10 to 13.

 10.  What is the PPV of test A in the diagnosis of disease 
X in the general population?

 a.  0.4%
 b.  1.3%
 c.  5.4%
 d.  15.7%
 e.  39.6%

 11.  What is the PPV of test A in disease X in women 
aged 50 years of age or older?

 a.  0.4%
 b.  3.9%

  Relationship between Test A  
and Disease B

Disease B  
Present

Disease B 
Absent

Test A result positive 30 50

Test A result negative 10 80

TABLE 2-1

  Prevalence of Disease X  
in Certain Populations

Setting
Prevalence  
(Cases/100,000)

General population 50

Women, ≥50 years 500

Women, ≥65 years, with a 
suspicious finding on clinical 
examination

40,000

TABLE 2-2
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 c.  10.7%
 d.  23.6%
 e.  52.7%

 12.  What is the PPV of test A in disease X in women 
older than 65 years of age with a suspicious finding 
on clinical examination?

 a.  0.4%
 b.  5.6%
 c.  34.7%
 d.  84.2%
 e.  93.0%

 13.  If the PPV of a test for a given disease in a given pop-
ulation is 4%, how many true positive test results are 
there in a sample of 100 positive test results?

 a.  4
 b.  10
 c.  40
 d.  96
 e.  none of the above
To answer question 14, consider the data in Table 2-3 
regarding the sensitivity and specificity in the diagnosis 
of diabetes mellitus in the population.

 14.  Given that the data are correct, if the sensitivity of 
the test for a given blood glucose level is 36%, which 
of the following would be the most likely value for 
specificity?

 a.  99.2%
 b.  98.7%
 c.  92.4%
 d.  87.3%
 e.  100.0%

 15.  The validity of a test is best defined as which of the 
following?

 a.  the reliability of the test
 b.  the reproducibility of the test
 c.  the variation in the test results
 d.  the degree to which the results of a measurement 

correspond to the true state of the phenomenon
 e.  the degree of biologic variation of the test

 16.  Which of the following terms is synonymous with 
the term reliability?

 a.  reproducibility
 b.  validity

 c.  accuracy
 d.  mean
 e.  variation

 17.  Which of the following is not a measure of central 
tendency?

 a.  mean
 b.  median
 c.  mode
 d.  standard deviation
 e.  none; all of the above are measures of central ten-

dency Gaussian distribution
Consider the following experimental data: In a trial of 
the effect of reducing multiple risk factors on the sub-
sequent incidence of coronary artery disease, high-risk 
patients were selected for study. Elevated blood pressure 
was one of the risk factors for people to be considered. 
People were screened for inclusion in the study on three 
consecutive visits. Blood pressures at those visits, before 
any therapeutic interventions were undertaken, were as 
listed in Table 2-4. Use the data in Table 2-4 to answer 
question 18.

 18.  Which of the following statements regarding these 
data is true?

 a.  these results are very strange: consider publication 
in any journal specializing in irreproducible results

 b.  this is an example of regression to the mean
 c.  this is an example of natural variation
 d.  the most likely explanation is either interobserver 

or intraobserver variation
 e.  we are probably dealing with faulty equipment in 

this case; the most likely reason for this would be 
failure to calibrate all of the blood pressure cuffs

Consider the following experimental data: A population 
of heavy smokers (men smoking more than 50 cigarettes 
per day) are divided into two groups and observed for a 
period of 10 years.

Use the data from Table 2-5 to answer question 19.

 19.  Regarding these results, which of the following state-
ments is true?

 a.  these results prove that screening chest radio-
graphs improve survival time in lung cancer

 b.  these results prove that screening chest radio-
graphs should be considered for all smokers

  Sensitivity and Specificity of Blood 
Glucose Levels in the Diagnosis of 
Diabetes Mellitus

Blood Glucose Levels 2 
Hours after Eating Sensitivity Specificity
>140 mg/100 (7.8 mmol/L) 57% 99.4%

TABLE 2-3   Blood Pressure Readings versus 
Visit Number

Visit Number
Mean Diastolic Blood  
Pressure (mm Hg)

1 99.2

2 91.2

3 90.7

TABLE 2-4
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 c.  these results are most likely a result of lead-time 
bias

 d.  these results are most likely an example of length-
time bias

 e.  these results do not make any sense; the experi-
ment should be repeated

 20.  Length-time bias with respect to cancer diagnosis is 
defined as which of the following?

 a.  bias resulting from the detection of slow-growing 
tumors

 b.  bias resulting from the length of time a cancer was 
growing before any symptoms occurred

 c.  bias resulting from the length of time a cancer was 
growing before somebody started to ask some ques-
tions and perform some laboratory investigations

 d.  bias resulting from the length of time between the 
latent and more rapid growth phases of any cancer

 e.  none of the above

 21.  Concerning population and disease measurement, 
prevalence is defined as which of the following?

 a.  the fraction (proportion) of a population having a 
clinical condition at a given point in time

 b.  the fraction (proportion) of a population initially 
free of a disease but that develops the disease 
during a given period

 c.  equivalent to incidence
 d.  mathematically as (a + b)/(a + b + c + d) in a 2 × 2 

table relating sensitivity and specificity to PPV
 e.  none of the above

 22.  Concerning population and disease measurement, 
incidence is defined as which of the following?

 a.  the fraction (proportion) of a population having a 
clinical condition at a given point in time

 b.  the fraction (proportion) of a population initially 
free of a disease but that develops the disease 
during a given period

 c.  equivalent to prevalence
 d.  of little use in epidemiology
 e.  none of the above

 23.  Regarding clinical epidemiology in relation to the 
discipline of family medicine, which of the following 
statements is true?

 a.  clinical epidemiology is higher mathematics that 
bears little relation to the world in general, much 
less the specialty of family medicine

 b.  clinical epidemiology was invented to create anxi-
ety and panic attacks that mimic hyperthyroidism 
in medical students and residents

 c.  clinical epidemiology is unlikely to contain any 
useful information for the average practicing fam-
ily physician

 d.  clinical epidemiology is a passing fad; fortunately 
for all concerned, we have moved on to evi-
dence-based medicine

 e.  none of the above statements about clinical epide-
miology is true

ANSWERS

 1.  a. The clinical decision-making process in family 
medicine involves four iterative steps: cue acqui-
sition, hypothesis formation, the search, and plan. 
Cues come in a variety of different forms, including 
traditional patient-specific historical cues and physi-
cal examination, and laboratory data cues. Clinicians 
also attend to sensory cues, such as what we see, 
smell, hear, and feel about a patient and his or her 
story; contextual cues, such as physical location of 
the encounter; and temporal cues, such as frequency, 
repetitions, intensity, and persistence of symptoms or 
signs. All these different cues are part of our clinical 
thinking. The major mistake we make as clinicians in 
cue acquisition is either missing or ignoring a cue or 
cues. From research we know that experienced clini-
cians do not attend to all cues to arrive at a correct 
diagnosis. Inexperienced clinicians such as medical 
students often fail to identify key cues, and as a result 
they often fail to consider proper hypotheses about 
what is going on to explain the chief complaint of the 
patient.

 2.  b. Hypotheses are explanatory models of what we 
believe is going on in a patient. Traditionally, they 
lead to or are diagnoses. Hypotheses are generated 
and rank ordered on the basis of the cues acquired. 
Knowledge of mortality and morbidity linked to cues 
helps clinicians to generate and rank order hypoth-
eses. Other factors that influence hypotheses for-
mation include experience, curiosity, and novelty. 
A variety of hypotheses are possible and important 
to consider, but hypotheses can be broadly placed 
into biomedical and psychosocial categories. The 
average skilled clinician will actively consider an 
average of five active hypotheses at any one time. 
The major error in clinical decision making over-
all is failure to generate or to consider the correct 
hypothesis.

  Ten-Year Mortality Data

Group Description

Diagnosed 
with Lung 
Cancer

Average 
 Survival 
Time from 
Diagnosis

Group 1 
(experimental 
group)

490 individuals 
with annual chest 
radiographs

37 14 months

Group 2 
( control group)

510 individuals 
with no annual 
chest radiograph

39 8 months

TABLE 2-5
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 3.  c. The search process gathers more cues to test the  
hypotheses being considered, and it is based on  
the science of probability. Hypotheses are weighed 
on the basis of sensitivity, specificity, and predictive 
value of cues in support or refute of a hypothesis. The 
search process relies on knowledge of prevalence of 
conditions in different populations and knowledge 
of the value of the cue with respect to the hypoth-
esis. The major error is making assumptions about 
the sensitivity, specificity, or predictive value of data 
and coming to premature closure about a hypothesis 
under consideration. The inexperienced or not very 
careful decision maker often tries to squeeze as many 
cues into the incorrect hypothesis and often ignores 
nonsupporting cues.

The plan can be diagnostic or therapeutic or both. The 
plan should be patient-centered, and often it is negoti-
ated with the patient. Diagnostic and therapeutic plans 
may involve use of time, laboratory studies, pharmaco-
therapy or behavioral therapy, and consultation to gather 
new cues, to test hypotheses, or to provide definitive care. 
Follow up is essential and is a hallmark in the patient- 
physician relationship that facilitates decision making in 
family medicine. The major error in plan formation is 
not listening to the patient and not considering the needs 
and desires of the patient. Patient nonadherence is often 
a direct result of this major failure to engage the patient 
in the plan.

Table 2-6 illustrates the answers to questions 4 to 9.

 4.  c. Sensitivity is defined as the proportion of people 
with the disease who have a positive test result. A sen-
sitive test rarely will miss patients who have the dis-
ease. In Table 2-6, sensitivity is defined as the number 
of true positives (TPs) divided by the number of true 
positives plus the number of false negatives (FNs). 
That is:

 Sensitivity=TP/(TP+FN) 

 Sensitivity= a/(a+ c)= 30/40= 75% 

A sensitive test (one that is usually positive in the pres-
ence of disease) should be selected when there is an 
important penalty for missing the disease. This would 
be the case if you had reason to suspect a serious but 
treatable condition, for example, obtaining a chest 
radiograph in a patient with suspected tuberculosis or 
Hodgkin disease. In addition, sensitive tests are use-
ful in the early stages of a diagnostic workup of dis-
ease, when several possibilities are being considered, 
to reduce the number of possibilities. Thus in situa-
tions such as this, diagnostic tests are used to rule out 
diseases.

 5.  d. Specificity is defined as the proportion of people 
without the disease who have a negative test result. A 
specific test rarely incorrectly classifies people without 

the disease as having the disease. In Table 2-6, speci-
ficity is defined as the number of true negatives (TNs) 
divided by the number of true negatives plus false pos-
itives (FPs). That is:

 Specificity=TN/(TN+FP) 

 Specificity= d/(d+ b)= 80/130= 61.5% 

A specific test is useful to confirm, or rule in, a diagnosis 
that has been suggested by other tests or data. Thus, a 
specific test is rarely positive in the absence of disease, 
that is, it gives few false-positive test results. Tests with 
high specificity are needed when false-positive results can 
harm the patient physically, emotionally, or financially. 
Thus, a specific test is most helpful when the test result 
is positive.

There is always a trade-off between sensitivity and 
specificity. In general, if a disease has a low prevalence, 
choose a more specific test; if a disease has a high preva-
lence, choose a more sensitive test.

 6.  a. PPV is defined as the probability of disease in 
a patient with a positive (abnormal) test result. It is 
the proportion of people with a positive test result 
that are true positives. In Table 2-6, the PPV is as 
follows:

 PPV= a/(a+ b)= 30/80= 37.5% 

 7.  b. NPV is defined as the probability of not hav-
ing the disease when the test result is negative. It 
is the proportion of people with a negative test 
that are true negatives. In Table 2-6, the NPV is as  
follows:

 NPV= d/(c+ d)= 80/90= 89% 

 8.  b. The likelihood ratio of a positive test result is the 
probability of that test result in the presence of dis-
ease divided by the probability of the test result in the 
absence of disease. In Table 2-6, the likelihood ratio 
is as follows:

 Likelihood ratio (+ ) test results a/(a+ c) divided by b/(b+ d)
or 30/(30+ 10) divided by 50/(50+ 80)= 1.95  

 9.  b. The prevalence of a disease in the population 
at risk is the fraction or proportion of a group with 

  Disease X

Disease  
X Present

Disease  
X Absent

Test A result positive 30 (a) TP 50 (b) FP

Test A result negative 10 (c) FN 80 (d) TN

FN, False negative; FP, false positive; TN, true negative; TP, true positive.

TABLE 2-6
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a clinical condition at a given point in time. Preva-
lence is measured by surveying a defined population 
containing people with and without the condition of 
interest (at a given point in time). Prevalence can be 
equated with pretest probability. In Table 2-6, preva-
lence is defined as follows:

 Prevalence= (a+ c) / (a+ b+ c+ d) 

That is:

 
(a+ c) divided by (a+ b+ c+ d)

= (30+ 10) / (30+ 10+ 50+ 80) = 23.5 

As prevalence decreases, PPV must decrease along with it 
and NPV must increase.

 10.  a. Answers 10 and 11 are explained in answer 12, 
including Table 2-7.

 11.  b. See answer 12.

 12.  d. The respective PPVs for test A in the diagnosis of 
disease X in the general population, in women older 
than 50 years, and in women older than 65 years with 
a suspicious finding on clinical examination are 0.4%, 
3.9%, and 84.2%, respectively.

To perform the calculations necessary to obtain these 
answers, the following steps are recommended:
Step 1: Identify the sensitivity of the sign, symptom, or 

diagnostic test that you plan to use. Many of these are 
published. If you are not certain, consider asking a 
consultant with expertise in the area.

Step 2: Using a 2 × 2 table, set your total equal to an 
even number (consider, for example, 1000 as a good 
choice). Therefore,

 a+ b+ c+ d= 1000 

Step 3: Using whatever information you have about 
the patient before you apply this diagnostic test, 

estimate his or her pretest probability (prevalence) 
of the disease in question. Next, put appropriate 
column summation numbers at the bottom of the 
columns (a + c) and (b + d). The easiest way to 
do this is to express your pretest probability (or 
prevalence) as a decimal three places to the right. 
This result is (a + c), and 1000 minus this result is 
(b + d).

Step 4: Start to fill in the cells of the 2 × 2 table. Multi-
ply sensitivity (expressed as a decimal) by (a + c) and 
put the result in cell a. You can the calculate cell c by 
simple subtraction.

Step 5: Similarly, multiply specificity (expressed as a dec-
imal) by (b + d) and put the result in cell d. Calculate 
cell b by subtraction.

Step 6: You now can calculate PPVs and NPVs for 
the test with the prevalence (pretest probability) 
used.

For example, to calculate the PPV for test A in the diag-
nosis of disease in women older than 65 years with a sus-
picious finding on clinical examination, use the following 
equation:

 Prevalence= 40, 000 cases/100, 000= 400/1000 

Setting the total number equal to 1000,

 (a+ c) / (a+ b+ c+ d) = 400/1000 

Therefore,

 (a+ c) = 400 and (b+ d)= 600 

Thus,

 Cell a= sensitivity× 400= 0.8× 400= 320 

 Cell b= 400− 320= 80 

Similarly,

 Cell d= Specificity× 600= 0.9× 600= 540 

 Cell b= 600− 540= 60 

Calculate the positive predictive value as follows:

 PPV= a/ (a+ b) = 320/ (320+ 60) = 84.2% 

Similar calculations can be made for the general popula-
tion (prevalence = 50/100,000) and for women older than 
50 years (prevalence = 500/100,000).

 13.  a. If the PPV of a test for a given disease is 4%, then 
only 4 of 100 positive test results will be true posi-
tives; the remainder will be false positives. Further 
testing (often invasive) and anxiety will be inflicted on 
the 96% of the population with a positive test result 
but without the disease.

  Calculations Involved in a  
General 2 × 2

Target Disorder

Present Absent
Test result 
positive

Cell a = (sensitivity)  
(a + c)

Cell b = (b + d ) − d

Test result 
negative

Cell c = (a + c) − ble Cell d = (specificity) 
(b + d )

Column sums a + c Total − (a + c)

Total = a + b + 
c + d

TABLE 2-7
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Thus, careful consideration should be given to the PPV 
of any test for any disease in a given population before 
ordering it.

 14.  e. Remember the inverse relationship between sensi-
tivity and specificity: if the sensitivity increases, then the 
specificity decreases. The only value that is greater than 
the previous specificity of 99.4% is 100%; therefore, 
it is the most likely correct value of the values listed 
for the specificity of the test. The value in the table is 
actually the case at a cutoff blood glucose level of 180 
mg/100 mL 2 hours after eating. If we use this value 
for the cutoff, there will be even more false-negative 
results than at 140 mg/100 mL. That is, we will incor-
rectly label more individuals who actually have diabetes 
as being normal, although we will not label anyone who 
does not have diabetes as having diabetes.

 15.  d. Validity is the degree to which the result of a 
measurement of a test actually corresponds to the 
true state of the phenomenon being measured.

 16.  a. Reliability is the extent to which repeated mea-
surements of a relatively stable phenomenon fall 
close to each other. Reproducibility and precision are 
other words for this characteristic.

 17.  d. Central Tendency in a normal, or Gaussian, dis-
tribution is characterized by the following measures:

 (1)  Mean: the sum of the values for observations divided 
by the number of observations;

 (2)  Median: the value point where the number of obser-
vations above equals the number of observations 
below; and

 (3)  Mode: the most frequently occurring value.
Expressions of Dispersion in the same normal, or 
Gaussian, distribution are the following:
 (1)  Range: the difference between the lowest value and 

the highest value in a distribution;
 (2)  Standard deviation: the absolute value of the average dif-

ference of individual values from the mean; and
 (3)  Percentile: the proportion of all observations falling 

between specified values.
The most valuable measure of dispersion in a normal, or 
Gaussian, distribution is the standard deviation (SD). It is 
defined as follows:

 
SD=

(√∑
x− x2

)
/ (n− 1)

 

In a normal, or Gaussian, distribution, 68.26% of the val-
ues lie within ±1 SD from the mean, 95.44% of values lie 
within ±2 SD from the mean, and 99.72% of values lie 
within ±3 SD from the mean.

 18.  b. As can be seen in this trial, there was a progres-
sive and substantial decrease in mean blood pressure 
between the first and third visits. The explanation for 

this is called regression to the mean. The following is 
the best explanation of regression to the mean.

Patients who are singled out from others because they 
have a laboratory test result that is unusually high or low 
can be expected, on average, to be closer to the center 
of the distribution (normal or Gaussian) if the test is 
repeated. Moreover, subsequent values are likely to be 
more accurate estimates of the true value (validity), which 
could be obtained if the measurement were repeated for a 
particular patient many times.

 19.  c. This is an example of lead-time bias. Lead time is 
the period between the detection of a medical condi-
tion by screening and when it ordinarily would have 
been diagnosed as a result of symptoms.

For lung cancer, there is absolutely no evidence that chest 
radiographs have any influence on mortality. However, 
if, as in this case, the experimental group had chest radio-
graphs done, their lung cancers would have been diagnosed 
at an earlier time and it would appear that they were longer 
survivors. The control group most likely would have had 
their lung cancers diagnosed when they developed symp-
toms. In fact, however, the survival time would have been 
exactly the same; the only difference would have been that 
men in the experimental group would have known that 
they had lung cancer for a longer period.

 20.  a. Length-time bias occurs because the proportion 
of slow-growing lesions diagnosed during a cancer 
screening program is greater than the proportions 
of those diagnosed during usual medical care when 
symptoms appear. The effect of including a greater 
number of slow-growing cancers makes it seem that 
the screening and early treatment programs are more 
effective than they really are.

 21.  a. Prevalence is defined as the fraction (proportion) 
of a population with a clinical condition at a given 
point in time. Prevalence is measured by surveying a 
defined population in which some patients have and 
some patients do not have the condition of interest at 
a single point in time. It is not the same as incidence, 
and as previously discussed in relation to sensitivity, 
specificity, and PPV in a 2 × 2 table, it is defined in 
mathematical terms as (a + c)/(a + b + c + d).

 22.  b. Incidence in relation to a population is defined 
as the fraction (proportion) initially free of a disease 
or condition that go on to develop it during a given 
period. Commonly, it is known as the number of new 
cases per population in a given time.

 23.  e. Clinical epidemiology is a specialty that will 
assume increasingly more importance in the specialty 
of family medicine. It allows us to understand disease, 
to understand laboratory testing, and to understand 
why we should do what we should do and why we 
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should not do what we should not do. More impor tant, 
as family physicians are called on by governments, 
patients, licensing bodies, and boards to justify clin-
ical decisions and treatments, clinical epidemiology 

will allow us to understand the difference between 
“defensive” medicine and defensible medicine (the 
latter being what we are trying to achieve) in the 
interest of optimizing the health care of patients.

SUMMARY

 1.  The process of clinical decision making in family med-
icine is essentially a four-step iterative process: cue 
acquisition, hypotheses formation, the search, and 
plan.

 2.  Cues come in a variety of different forms, including tra-
ditional patient-specific historical, physical examination, 
and laboratory data cues as well as sensory cues (e.g., 
what we see, smell, hear, and feel about patients and 
their stories). There are contextual cues, such as phys-
ical location (e.g., the emergency department, office, 
hospital, and home), and temporal cues (e.g., frequency, 
repetitions, intensity, and persistence of signs and 
symptoms). The major mistake we make as clinicians in 
cue acquisition is either missing cues or ignoring cues. 
We know, however, that experienced clinicians do not 
attend to all cues to arrive at a correct diagnosis.

 3.  Hypotheses are explanatory models of what we believe 
is going on in a patient. Traditionally, they lead to or 
are diagnoses. A variety of hypotheses are possible and 
important to consider, but hypotheses can be broadly 
classified into biomedical or psychosocial categories. 
Hypotheses are generated and rank ordered on the 
basis of the cues acquired. Knowledge of mortality and 
morbidity linked to the cues acquired also helps cli-
nicians to generate and rank order hypotheses. Other 
factors that influence hypothesis formation include 
experience, curiosity, and novelty. The typical skilled 
clinician will actively consider an average of five active 
hypotheses at any one time. The major error in clini-
cal decision making with respect to hypothesis forma-
tion is failure to generate or to consider the correct 
hypothesis.

 4.  The search process gathers more cues to test the 
hypotheses being considered and is based on the sci-
ence of probability. Hypotheses are weighed on the 
basis of sensitivity, specificity, and predictive value of 
the cue with respect to the hypothesis. The major error 
is making assumptions about the sensitivity, specific-
ity, or predictive value of data and coming to prema-
ture closure about a hypothesis under consideration.

 5.  The plan can be diagnostic or therapeutic or both. It 
should be patient-centered and often is negotiated with 

the patient, and it can involve use of time, laboratory 
studies, pharmacotherapy or behavioral therapy, and 
consultation to gather new cues, to test hypotheses, or 
to provide definitive care. Follow-up is essential, and 
it is a hallmark in the patient-physician relationship 
that facilitates decision making in family medicine. 
The major error in plan formation is not listening to 
the patient and not considering the needs and desires 
of the patient. Patient nonadherence is often a direct 
result.

 6.  The summary of calculations related to search process 
statistics is described by the following 2 × 2 table:

Disease or 
Hypothesis 
Present

Disease or 
Hypothesis 
Absent

Test result or cue 
positive

a b

Test result or cue 
negative

c d

Prevalence = (ble + c)/(a + b + c + d)
Sensitivity = a/(a + c)
Specificity = d/(b + d )

Positive predictive value = a/(a + b)
Negative predictive value = d /(c + d )

Likelihood ratio positive test results = a/(a + c) ÷ b/(b + d )

 7.  Remember the importance of sensitivity, specific-
ity, and especially PPV; understand that the lower 
the prevalence (or likelihood) of a condition in the 
patient about to be tested, the lower the PPV of the 
test. In outpatient, low-prevalence situations, NPV 
is often more useful, if it is known.

 8.  Understand the importance of false-negative results 
and especially of false-positive results in the labora-
tory tests that you order.

 9.  Be prepared to draw a 2 × 2 table and calculate the 
PPV of a test given the sensitivity, specificity, and 
prevalence of the condition in the population.

 10.  Misinterpretations of survival statistics in cancer are 
often caused by lead-time bias and length-time bias.
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C H A P T ER  3

Consultation and Team Care

CLINICAL CASE PROBLEM 1

Who Ya Gonna Call?

You are a recently graduated family physician new to a 
community practice made up of two other family physi-
cians, a family nurse practitioner, and a physician assis-
tant. You see a 47-year-old patient for several visits and 
are concerned about whether or not he should undergo 
a cardiac catheterization because of a 2-year history of 
intermittent but stable chest pain and a strong family 
history of premature cardiac mortality.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is (are) among the factors you 
will consider in choosing the consultant?

 a.  the skill and reputation of the cardiologist
 b.  the geographic convenience for the patient
 c.  the experience of other practitioners in your prac-

tice with the subspecialist
 d.  the skill of the consultant is the only important 

consideration
 e.  a, b, and c are correct
 f.  a and c are correct

 2.  After choosing the appropriate consultant, you elec-
tronically send her a consultation request. The con-
tent should include all of the following except:

 a.  a brief history
 b.  a brief physical examination
 c.  a directive that catheterization be done as soon as 

possible
 d.  the type of help you are asking for
 e.  any supporting laboratory data

 3.  Your communication expectations of the consultant 
should reasonably include which of the following?

 a.  clear response regarding the diagnosis and manage-
ment plan

 b.  justification for the course of action outlined
 c.  communication about the patient by telephone or 

in writing or both
 d.  a and b
 e.  a, b, and c

 4.  Your patient sees the consultant and returns to see you 
3 weeks later confused by what was told to him by the 
consultant. You call the consultant but are told by the 
receptionist that she is too busy right now to come to 
the phone. Options at this time include all of the fol-
lowing except:

 a.  ask to speak to the physician later that day when she 
is available

 b.  ask the patient to return to the consultant for 
another visit to get a clearer understanding of the 
recommendations and plan

 c.  not using this consultant again
 d.  seeking the opinion of another consultant if the 

communication does not improve
 e.  asking the receptionist to fax the consultant’s letter 

of consultation if there is one

 5.  You later learn from the patient that the consultant 
had referred the patient to another consultant with-
out your knowledge. Circumstances and reasons why 
this is a problem for both you and the patient include 
which of the following?

 a.  such behavior disrupts continuity of care
 b.  it may result in unnecessary use of additional resources
 c.  the problem may have been handled by you
 d.  it may add unnecessary inconvenience and expense 

for the patient
 e.  all of the above

CLINICAL CASE PROBLEM 2

Who’s on First, What’s on Second?

You attend your first meeting of the practice clinicians 
and staff. The practice leader says she wants to improve 
teamwork in the office. She defines teamwork as people 
working together cooperatively and effectively. Knowing 
that you have just graduated from a residency program 
known for its team-based care, she asks your advice.

 6.  Factors that improve practice functioning and team-
work include all of the following except:

 a.  building trusting relationships
 b.  having a diversity of perspectives
 c.  using mostly written communication
 d.  encouraging varied interactions
 e.  b and d

 7.  Techniques to build some of these factors include all 
of the following except:

 a.  create opportunities for interprofessional education
 b.  expand skills in feedback, negotiation, and conflict 

resolution
 c.  have practice leaders model the desired behavior
 d.  isolate and ignore behaviors that inhibit 

collaboration
 e.  develop a routine for managing conflict

 8.  You decide it is time to implement an electronic med-
ical record (EMR) in your practice. Reasonable expec-
tations of what a working system will bring to the 
practice include which of the following?

 a.  communication is likely to improve
 b.  office efficiency is likely to improve
 c.  patient care is likely to improve
 d.  billing is likely to improve
 e.  none of the above
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ANSWERS

 1.  e. There are many factors to consider in choos-
ing a consultant. Certainly the expertise and skill 
set of the consultant are important. Whether or 
not the consultant participates in the health plan 
of the patient and whether or not the consultant is 
within a reasonable distance geographically are two 
other considerations. The family physician is also 
in a good position to match patient to consultant 
in terms of personality type. Prior experience with 
a consultant is a good guiding factor in consider-
ing subsequent use. Did the patients have a good 
experience? Did you have a good experience as the 
referring physician?

 2.  c. Good communication is essential to the 
patient-physician relationship and also for the phy-
sician-consultant-patient triad. At a minimum, you 
should provide written communication that out-
lines a brief history, physical and laboratory find-
ings, and a clear statement of the type of help you 
are seeking.

 3.  e. The consultant, at a minimum, should provide 
timely, clear written information about the help 
you are seeking, which may include a clear response 
regarding the help you were requesting, a diagnosis 
and recommended management plan, and justification 
for the course of action outlined. In urgent situations, 
communication by telephone or in person is appro-
priate, to be followed up by written communication.

 4.  b. What to do about a consultant who has not ful-
filled expectation is a common problem. In this 
instance, 3 weeks is more than enough time to expect 
written communication regarding a consultation. 
Of course, direct communication is imperative, and 
you may have been the victim of an overly protective 
staff member, or the consultant may have been gen-
uinely unable to come to the telephone. Requesting 
the consultant notes or other information is perfectly 
reasonable, but in this case, it should not substitute 
for a formal form of written communication. In any 
event, the patient should not bear the burden of the 
noncommunication. If communication difficulties 
become a pattern, use of another consultant in the 
future is an option.

 5.  e. The ping-ponging of patients among consultants 
without the involvement and coordination of the pri-
mary care physician is one of the main contributing 
factors to poor quality and high costs of health care in 
the United States. Such behavior disrupts continuity 

of care, and it makes a joke of the idea of a medical 
home for patients. In addition to unnecessary incon-
venience and expense for the patient, it may result in 
unnecessary use of additional resources for a prob-
lem that may have been handled by you in the first 
place; and in the worst-case scenario, it may lead to 
iatrogenesis.

 6.  c. Teamwork can be defined as people working 
together cooperatively and effectively for some com-
mon purpose. Teamwork in family medicine offices is 
dependent on good work relationships among team 
members. Characteristics of work relationships asso-
ciated with successful practices have been studied 
and include the following: high levels of trust among 
team members; the presence of respectful, mindful, 
and heedful interactions among all parties; a toler-
ance for the expression of a diversity of ideas; a mix 
of rich (face-to-face) and lean (written) communica-
tion; and the presence of both social and task-oriented 
interactions.

 7.  d. There are a number of ways to successfully 
build some of the work relationship characteristics 
listed in answer 6 that are associated with success-
ful practices. These include creating opportunities 
for interprofessional education, such as noontime 
interdisciplinary seminars and lunches; holding 
training sessions to expand and model everyone’s 
skills in feedback, negotiations, and conflict reso-
lution; engaging practice leaders to model desired 
behaviors; and developing a routine for identifying 
and managing conflict so that behaviors that inhibit 
collaboration are not ignored but surfaced and suc-
cessfully addressed. Building successful work rela-
tionships is difficult, but it is necessary for good 
patient care. Done correctly, it can enhance work-
place productivity and contribute to the growth and 
enjoyment of one’s role as a team member in effec-
tive health care delivery.

 8.  e. Implementing an EMR is being promoted by 
many quality-oriented organizations as an important 
step toward safer and more effective health care for 
patients. Used properly under the correct conditions, 
it can add immensely to improvements in quality of 
care and efficiency of a practice. However, multiple 
studies have demonstrated that it is not the panacea 
many have proposed it to be. An EMR will not make 
a dysfunctional office functional. Careful attention to 
the underlying work relationships is more important 
to problem solving than implementing an EMR. Oth-
erwise, what you will get is an office with the same old 
problems plus an EMR.



SECTION ONE  Family, Community, and Population Health14

Suggested Reading
Gerardi D, Fontaine DK. True collaboration: envision-

ing new ways of working together. AACN Adv Crit Care. 
2007;18:10–14.

Kripalani S, LeFevre F, Phillips CO, et al. Deficits in communi-
cation and information transfer between hospital-based and 
primary care physicians: implications for patient safety and 
continuity of care. JAMA. 2007;297:831–841.

O’Malley AS, Reschovsky JD. Referral consultation communi-
cation between primary care and specialist: finding common 
ground. Arch Intern Med. 2011;171:56–65.

Reichman M. Optimising referrals and consults with a stan-
dardized process. Fam Pract Manag. 2007;14:38–42.

Smith SM, Allwright S, O’Dowd T. Effectiveness of shared care 
across the primary-specialty care interface in chronic disease 
management. Cochrane Database Syst Rev. 2004;3:CD004910.

Tallia AF, Lanham HJ, McDaniel Jr RR, et al. Seven charac-
teristics of successful work relationships. Fam Pract Manag. 
2006;13:47–50.

SUMMARY

No physician is an island, and the arts of consultation and 
collaboration are essential for good patient care, partic-
ularly for patient safety. In many respects, consultation 
is about communication skills, and, like every interpro-
fessional encounter, communication is a two-way street.

Among the factors that should be considered in choos-
ing a consultant are:
 •  skill and reputation of the consultant
 •  convenience and “match” with the needs and person-

ality of the patient
 •  previous experience with the consultant
The requestor of the consultation should provide the 
following:
 •  brief history
 •  brief physical examination
 •  pertinent laboratory data
 •  clear communication about the type of help one is 

requesting
In return, it is reasonable to expect the following from the 
consultant in an appropriate and reasonable time frame:
 •  clear response regarding the diagnosis and recom-

mended management plan
 •  justification for the course of action outlined
 •  communication about the patient by telephone or in 

writing or both
 •  return of the patient to you for coordination of any 

additional care that is needed, unless you request 
otherwise

Similarly, teamwork in the office, hospital, or other set-
tings requires relationship building among people car-
ing for patients. Work relationships within primary care 
practices affect the functioning and quality of care deliv-
ered by practices. Characteristics of work relationships 
associated with successful practices include:
 •  high levels of trust
 •  the presence of respectful, mindful, and heedful inter-

actions
 •  tolerance for diversity of ideas
 •  a mix of rich and lean communication
 •  the presence of both social and task-oriented interac-

tion
Enhanced work relationships invest all members in 

practice goals, empower everyone to share insights that 
improve information flow and decision making, and 
enable a process of continuous reflection and renewal 
that facilitates practice improvement.

Techniques to build better work relationships 
include:
 •  creating opportunities for interprofessional educa-

tion
 •  expanding everyone’s skills in feedback, negotiation, 

and conflict resolution
 •  modeling desired behavior (especially by leaders)
 •  directly confronting behaviors that inhibit collab-

oration through the development of a routine for 
managing conflict
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C H A P T ER  4

Managing Multiple Morbidities

CLINICAL CASE PROBLEM 1

A Case of Discontinuous Maximus

A new patient presents to your office after moving 
to your community from a different state. She is a 
55-year-old, recently divorced marketing executive 
with a history of recent-onset diabetes, long-standing 
hypertension, moderate obesity, and depression. She 
smokes half a pack of cigarettes per day, gets insuffi-
cient exercise, travels often, and follows an erratic diet. 
She complains of headaches that are worsening with 
stress and seasonal allergies, intermittent fatigue with 
snoring and daytime somnolence, and hot flushes. She 
is taking six medications from six different physicians 
she has irregularly seen in her previous locale, but she 
has not been seen in follow-up by any of them for the 
past 4 months.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Given her symptom complex, at this time she is 
likely to need the services of which of the following 
subspecialists?

 a.  cardiologist
 b.  psychiatrist
 c.  sleep specialist
 d.  endocrinologist
 e.  none of the above
On examination, vital signs are blood pressure 150/85 
and pulse 85/minute. Body mass is 30. She appears well 
developed, overnourished, neat, and well spoken. There 
are boggy nasal passages, nicotine staining on her buccal 
mucosa, clear lungs, and a normal-sounding heart. Abdo-
men is obese; skin is warm and dry. Extremities are with-
out clubbing, cyanosis, or edema. Peripheral pulses are 
normal and symmetrical. Affect is appropriate, but mood 
seems depressed.

 2.  What laboratory data would you like to obtain at this 
time?

 a.  complete blood count (CBC), comprehensive met-
abolic profile (CMP), lipid profile, and electrocar-
diogram (ECG)

 b.  CBC, CMP, lipid profile, hemoglobin A1c, and 
ECG

 c.  CBC, CMP, lipid profile, hemoglobin A1c, ECG, 
and thyroid-stimulating hormone

 d.  CBC, CMP, lipid profile, hemoglobin A1c, and 
chest radiograph

 e.  No new testing is necessary at this time; obtain old 
records first

 3.  Results from the Medical Outcomes Study suggest 
which of the following is (are) true regarding systems 
of care for this patient?

 a.  optimal clinical outcomes are best achieved when 
care is provided by a generalist

 b.  optimum clinical outcomes are best achieved when 
care is provided by subspecialists

 c.  costs of care and resource use tend to be lower when 
care is provided by generalists

 d.  similar clinical outcomes are achieved when care is 
provided by either a generalist or subspecialists

 e.  c and d

 4.  This case points out that which of the following is (are) 
among the skills needed to manage patients with mul-
tiple morbidities?

 a.  the capacity to thrive on managing complex medi-
cal problems

 b.  the ability to integrate all of the medical and per-
sonal issues facing an individual

 c.  the ability to break down medical terms and com-
plex medical issues to make it easier for patients to 
understand

 d.  the capacity to know and understand an individual’s 
limitations, problems, and personal beliefs when 
deciding on a treatment

 e.  all of the above

 5.  In addition to reviewing all her current medica-
tions, obtaining any previous medical records you 
can, and ordering some laboratory data, your next 
step in management should include which of the 
following?

 a.  assessing the patient’s understanding of her health 
problems

 b.  getting a sense of the patient’s priorities in dealing 
with her health problems

 c.  reordering all her medications and stressing the 
importance of compliance

 d.  identifying community resources that can be 
brought to bear in a treatment plan

 e.  a, b, and d

 6.  You decide to enter your patient in your office-based 
disease registry. Which of the following is (are) true 
regarding disease registries?

 a.  they are a useful way for tracking practice adoption 
of disease- and patient-centered guidelines

 b.  they require the use of an electronic medical 
record

 c.  they can facilitate population-based interventions 
such as hemoglobin A1c tracking or influenza 
immunizations

 d.  a and c
 e.  they are primarily a research tool of little use 

clinically
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 7.  Regarding adapting your practice to dealing with the 
complexities of patients with multiple morbidities, all 
of the following are true except:

 a.  as the population ages, the problem of multiple 
morbidities is generally exacerbated

 b.  implementing a self-audit and feedback function in 
a practice is a valid way of assessing overall practice 
performance

 c.  using information from administrative data sets pro-
vides more than adequate understanding of practice 
performance in treating different conditions

 d.  enlisting all practice members in quality-focused 
initiatives builds practice capacity for dealing with 
patient complexity

 e.  understanding the epidemiology and interaction 
of multiple risk factors is increasingly important in 
patients with multiple morbidities

ANSWERS

 1.  e. You are a long way from consulting or referring 
to anyone. You must first get a clearer understanding 
of this patient’s problems and how they interrelate. As 
the family physician, you are in the best position to do 
so, and it is your responsibility to do so.

 2.  b. Normally, it would be best to get old records 
before obtaining laboratory tests, particularly if the 
situation is not urgent. However, in the case of the 
previously fractured care experienced by this patient 
and the time since the last visit to all the subspecial-
ists, the likelihood of receiving information in a timely 
manner in the absence of a shared electronic record 
is limited. Therefore, obtaining baseline information 
in this patient’s situation is most appropriate. Of the 
combinations listed, that of CBC, CMP, lipid profile, 
hemoglobin A1c, and ECG is most reasonable to cover 
this patient’s multiple morbidities listed in the history.

 3.  e. The Medical Outcomes Study is the classic 
well-designed comprehensive study that compared 
outcomes of care by generalists and subspecialists after 
controlling for patient mix. Reported in The Journal 
of the American Medical Association and other medical 
journals, the comprehensive study found no difference 
in outcomes between generalists and subspecialists 
for patients with diabetes and hypertension who were 
observed for 7 years. Outcomes included measures of 
physical and emotional (functional) health, mortality, 
and disease-specific physiologic markers. However, 
there were significant differences with regard to lower 
resource use and cost for patients of primary care phy-
sicians because of more judicious use of tests, proce-
dures, drugs, office visits, and hospitalizations.

 4.  e. Multiple skills are needed to manage patients with 
multiple morbidities. These include the capacity to 
thrive on managing complex medical problems; the 

ability to integrate all of the medical and personal issues 
facing an individual and his or her family members; the 
ability to break down medical terms and complex med-
ical issues to make it easier for patients to understand; 
the capacity to develop long-term healing relationships 
with patients; the capacity to know and understand peo-
ple’s limitations, problems, and personal beliefs when 
deciding on a treatment; the ability to provide care 
that includes long-term behavioral change interven-
tions that lead to better health; the ability to empower 
patients with information and guidance that are needed 
to maintain health; the ability to link patients to appro-
priate community resources; and, finally, the ability to 
mobilize and facilitate proper use of and communica-
tion among those resources. The family physician, by 
virtue of his or her training, is uniquely positioned to 
deliver these skills to patients with multiple morbidities.

 5.  e. Without a clear knowledge of the patient’s under-
standing of her medical conditions or an assessment of 
the patient’s priorities in dealing with her health prob-
lems, reordering of all her medications is likely to be a 
wasted opportunity to identify and prioritize the patient’s 
needs and conditions. Without this information, stress-
ing the importance of compliance is a waste of time. This 
is also an opportunity to identify community resources 
that can be brought to bear in a treatment plan.

 6.  d. Disease registries are a useful way for tracking 
practice adoption of disease- and patient-centered 
guidelines. It is a common misunderstanding that to 
have a disease registry you need an electronic medical 
record. This is not the case. Registries can facilitate 
population-based interventions such as hemoglobin 
A1c tracking or influenza immunizations as well as 
facilitate and track other patient-centered interven-
tions. Although some have been used in practice-based 
research, their primary application is in clinical care.

 7.  c. As the population ages, the problem of multi-
ple morbidities is exacerbated. Many clinicians have 
implemented a self-audit and feedback function in 
their practice, and they have found these to be valid 
ways of assessing overall practice performance. The 
use of information from administrative data sets in an 
attempt to provide an understanding of practice per-
formance in treating different conditions has been a 
common practice of insurance companies for many 
years. However, these databases have been fraught with 
poor quality of data and are generally inadequate to 
measure individual practice or provider performance. 
Combined with chart audit, they become more useful. 
Enlisting all practice members in quality-focused ini-
tiatives builds practice capacity for dealing with patient 
complexity. Understanding of the epidemiology and 
interaction of multiple risk factors is increasingly 
important in patients with multiple morbidities.
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SUMMARY

Managing patients with multiple morbidities is one of the 
primary problems confronting the health care system in 
the twenty-first century. This problem is especially well 
suited for the skill set of primary care physicians. Com-
plexities increase as problems multiply, and dealing with 
complexity is a particular skill set of the family physician. 
The specific skills needed to deal with patients with mul-
tiple morbidities include:
 •  the capacity to thrive on managing complex medical 

problems
 •  the ability to integrate all of the medical and personal 

issues facing an individual and his or her family mem-
bers

 •  the ability to break down medical terms and complex 
medical issues to make it easier for patients to under-
stand

 •  the capacity to develop long-term healing relation-
ships with patients

 •  the capacity to know and understand people’s limita-
tions, problems, and personal beliefs when deciding 
on a treatment

 •  the ability to provide care that includes long-term 
behavioral change interventions that lead to better 
health

 •  the ability to empower patients with information 
and guidance that are needed to maintain  
health

 •  the ability to link patients to appropriate community 
resources and the ability to mobilize and facilitate 
proper use of and communication among those re-
sources

Modifying the practice to equip all members to contrib-
ute to the problem of managing patients with multiple 
morbidities is important, as is developing systems and 
processes to monitor practice performance. Effective 
methodologies include the use of patient disease regis-
tries to monitor populations in need of particular care 
and the use of audit and feedback to assess practice and 
physician performance with respect to particular condi-
tions or groups of conditions.
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C H A P T ER  5

Quality Improvement

CLINICAL CASE PROBLEM 1

Quality Matters

An official from one of the insurance companies 
you participate with sets up an appointment to dis-
cuss quality improvement measures you are think-
ing about implementing in your office. In preparation 
for the meeting, you review the literature on quality 
improvement.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Among the many possible online Internet sources 
for information about quality improvement, you find 
which of the following to be most reliable?

 a.  the American Academy of Family Physicians 
(www.aafp.org)

 b.  the Agency for Healthcare Research and Quality 
(www.ahrq.gov)

 c.  the National Committee for Quality Assurance 
(www.ncqa.org)

 d.  all of the above
 e.  none of the above

 2.  One of the products of the National Committee 
for Quality Assurance that you run across online is 
HEDIS. Which of the following is true about HEDIS?

 a.  HEDIS stands for Health Employer Data and 
Information Services

 b.  HEDIS contains measures of health care effective-
ness and patient safety

 c.  HEDIS measures are not concerned about cost, just 
quality

 d.  HEDIS measures are designed to be primarily 
applicable to patients with Medicare insurance

 e.  HEDIS measures are updated every 5 years

 3.  Examples of HEDIS effectiveness of care measures 
applicable to family medicine outpatient practice 
include which of the following?

 a.  measures of childhood immunization status
 b.  colorectal cancer screening rates
 c.  measures of influenza vaccination rates
 d.  measures of frequency of prenatal visits
 e.  all of the above

CLINICAL CASE PROBLEM 2

Improving Practice Quality

After reviewing the literature and reflecting on what you 
have found, you decide that good physicians should 
actively learn from their practices. This means taking 

the time to reflect on your patient care practices, to 
assimilate new and existing scientific evidence into your 
care of patients, and always to seek ways to improve 
patient care.

 4.  Among the following measures you consider taking in 
your office practice to improve quality, which has been 
shown to be most effective?

 a.  systematic collection and analysis of information 
about the clinical care provided in the context of 
evidence-based guidelines

 b.  systematic analysis of practice experience, including 
feedback from patients, families, and the community

 c.  regularly engaging staff in learning activities to 
advance competence and performance

 d.  only c has been shown to be effective
 e.  a, b, and c are effective

 5.  Which of the following is (are) the essential element(s) 
of high-performing family medicine practices?

 a.  an electronic patient clinical information system
 b.  open and direct communication among all mem-

bers of the practice
 c.  a leader who tolerates little deviance of accepted 

thought from employees
 d.  a and b are correct
 e.  a and c are correct

CLINICAL CASE PROBLEM 3

Measuring Quality

You decide to implement performance measures in your 
practice based on evidence of effectiveness targeting 
several major diseases in your patient population. In this 
process, you rely on performance measures for ambu-
latory care derived from the National Quality Forum.

 6.  Which of the following is (are) a reasonable perfor-
mance measure(s) of your practice to assess preventive 
care delivery?

 a.  rates of fecal occult blood testing for the past 
year in eligible men and women aged 50 years or 
older

 b.  the percentage of women between the age at onset 
of sexual activity and 65 years who have had one or 
more Pap tests in the past 2 years

 c.  the percentage of patients who smoke who received 
advice to quit smoking in the past year

 d.  a and c
 e.  a, b, and c

 7.  Which of the following is not a reasonable perfor-
mance measure of your practice to assess care of 
patients with coronary artery disease (CAD) or heart 
failure?

 a.  percentage of patients with CAD who were pre-
scribed a lipid-lowering therapy

http://www.aafp.org
http://www.ahrq.gov
http://www.ncqa.org
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 b.  percentage of patients with heart failure and left 
ventricular systolic dysfunction who were pre-
scribed an angiotensin-converting enzyme inhibi-
tor or receptor blocker

 c.  percentage of patients with three or more risk fac-
tors and without contraindications who are taking 
aspirin

 d.  percentage of patients with atrial fibrillation who 
are receiving anticoagulation therapy

 e.  percentage of patients with CAD who had an exer-
cise stress test in the past year

 8.  Which of the following is not a reasonable perfor-
mance measure of your practice to assess care of 
patients with diabetes?

 a.  percentage of patients with diabetes with one or 
more hemoglobin A1c tests conducted during the 
past year

 b.  percentage of patients with diabetes seen by a podi-
atrist during the past year

 c.  percentage of patients with diabetes who had their 
blood pressure documented in the past year to be 
less than 130/80

 d.  percentage of patients who received a retinal or 
dilated eye examination by an eye care professional 
during the past year or during the previous 2 years 
if the patient is at low risk for retinopathy

 e.  percentage of patients with most-recent low- 
density lipoprotein cholesterol level of less than 
100 mg/dL

ANSWERS

 1.  d. There are many sources of reliable information on 
quality improvement measures and interventions on 
the Internet. For the family physician, reliable sources  
include the websites of the American Academy of 
Family Physicians (AAFP), the federal Agency for 
Healthcare Research and Quality (AHRQ), and the 
National Committee for Quality Assurance (NCQA). 
The AAFP website (www.aafp.org), for example, 
contains links to practice management and clinical 
care and research information. The AHRQ web-
site (www.ahrq.gov) contains links to evidence-based 
practice reports, clinical practice guidelines, and infor-
mation on preventive services. The NCQA website 
(www.ncqa.org) contains information on a variety of 
accepted quality measures, including the widely used 
HEDIS measures.

 2.  b. HEDIS stands for Health Effectiveness Data and 
Information Set. It is a set of widely used measures 
for assessing health care quality produced by the 
NCQA. Updated yearly and applicable to all health 
insurance plans, HEDIS contains measures that 
cover a variety of quality domains, including mea-
sures of effectiveness of care, access and availability 
of care, satisfaction with the experience of care, use 

of care, costs of care, and health plan description and 
stability.

 3.  e. Examples of effectiveness of care measures in 
HEDIS include measures of childhood immunization 
rates, colorectal cancer screening rates, and influenza 
vaccination rates for applicable populations. Measures 
of frequency of ongoing prenatal visits are examples 
of utilization measures. For a complete listing of 
the HEDIS measures, visit the NCQA website at 
www.ncqa.org.

 4.  e. All measures described have been shown to 
improve the quality of care delivered by primary 
care practices. Systematic collection and analysis of 
information about the clinical care provided in the 
context of evidence-based guidelines lead to under-
standing of where changes can be made to improve 
care. Systematic analysis of the practice experience, 
including specific feedback from patients, their 
families, and members of the community through 
surveys and focus groups, can provide useful infor-
mation to improve access and the quality of the 
process of care. Regularly engaging staff in learning 
activities to advance competence and performance is 
also a successful method for improving patient care 
quality.

 5.  b. A large body of literature supports the finding that 
primary care practices are not just small businesses 
but complex organizations whose success is depen-
dent on all members of the organization, including 
staff as well as physicians. In addition, studies have 
demonstrated that the quality of work relationships 
among members of the practice is important for the 
successful functioning and delivery of patient care. 
Characteristics of work relationships associated with 
successful practices include high levels of trust; the 
presence of respectful, mindful, and heedful interac-
tion; a tolerance for diversity of ideas; a mix of rich 
(e.g., face-to-face) and lean (e.g., manuals and memos) 
communication; and the presence of both social and 
task-oriented interactions. Although electronic med-
ical information systems can be useful to practices in 
the care of patients, they are not essential. What is 
essential is a well-organized team with common goals 
that puts the patient first.

 6.  e. There are a host of reasonable measures one could 
use based on U.S. Preventive Services guidelines. Per-
formance measures should be chosen and tailored to 
patient populations of the individual practice.

 7.  e. Exercise stress testing is not recommended on 
an annual basis for all patients with CAD. All other 
measures are reasonable and built on evidence-based 
guidelines.

http://www.aafp.org
http://www.ahrq.gov
http://www.ncqa.org
http://www.ncqa.org
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SUMMARY

 1.  Poor-quality care leads to sicker patients, more disabil-
ities, higher costs, and lower confidence in the health 
care system. Overwhelming evidence exists that pri-
mary care reduces mortality and costs, and it improves 
overall quality of the health care of the nation. Fam-
ily physicians are in key positions to serve patients as 
navigators through our often dysfunctional health care 
system by seeking and obtaining data about quality of 
care.

 2.  Being good physicians also means actively learn-
ing from our practices and continually seeking to 
improve care provided. This means taking the time to 
reflect on our patient care practices and to assimilate 
new and existing scientific evidence into our care of 
patients.

 3.  Reliable sources of information about quality improve-
ment include websites of the American Academy of 
Family Physicians, the Agency for Healthcare Quality 
and Research, and the National Committee for Qual-
ity Assurance. Other organizations involved include 
the Institute of Medicine, the Leapfrog Group, and 
The Joint Commission.

 4.  HEDIS is a widely used measurement for assessing 
health care quality. Produced by the National Com-
mittee for Quality Assurance, it is updated yearly and 
is applicable to all health insurance plans. HEDIS 
measures cover a variety of quality domains, including 

measures of effectiveness of care, access and availabil-
ity of care, satisfaction with the experience of care, use 
and cost of care, and health plan descriptions and mea-
sures of stability.

 5.  There are a host of reasonable, evidence-based per-
formance measures that physicians can implement in 
their practices. Systematic collection and analysis of 
information about the clinical care provided in the 
context of evidence-based guidelines lead to under-
standing of where changes can be made to improve 
care. Systematic analysis of survey feedback from 
patients, their families, and members of the commu-
nity can provide useful information to improve access 
and the process of care. Regularly engaging staff in 
learning activities to advance competence and per-
formance is also a successful method for improving 
patient care quality.

 6.  Quality of work relationships among practice mem-
bers is important to successful functioning and 
delivery of patient care. Characteristics of work 
relationships associated with successful practices 
include high levels of trust; the presence of respect-
ful, mindful, and heedful interactions; a tolerance for 
diversity of ideas; a mix of rich (e.g., face-to-face) 
and lean (e.g., manuals and memos) communication; 
and the presence of both social and task-oriented 
interactions.

 8.  b. Although proper foot care is important for 
patients with diabetes, there is no evidence that an 
annual visit to the podiatrist reduces morbidity in 

patients with diabetes. Other measures listed are rea-
sonable and approved by various organizations on the 
basis of effectiveness studies.

Suggested Reading
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C H A P T ER  6

Clinical Prevention

CLINICAL CASE PROBLEM 1

A 51-Year-Old Man Who Presents for an 
“Executive” Examination

A 51-year-old man comes to your office requesting 
an executive examination. He has been in the habit of 
receiving a yearly executive examination at work but 
recently has changed jobs. His new employer does not 
offer these services. The patient had been told by a health 
professional at his previous job that “a complete physi-
cal, head to toe, with lots of tests is the best method of 
ensuring maintenance of good health.” He recently heard 
a radio advertisement for a company that “specializes” in 
executive examinations but decided to see you instead.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  With regard to the relative effectiveness of yearly 
executive examinations, which of the following state-
ments is most accurate?

 a.  the efficacy of yearly executive examinations has 
been confirmed in randomized controlled clinical 
trials

 b.  the effectiveness of yearly executive examinations 
has been confirmed by anecdotal evidence

 c.  the efficacy of yearly executive examinations has 
been demonstrated in case-control trials

 d.  the efficacy of yearly executive examinations has 
been confirmed in population cohort studies

 e.  none of the above

 2.  Which of the following is (are) a criterion (criteria) for 
effective periodic health screening interventions?

 a.  the condition tested must have a significant effect 
on quality of life

 b.  the disease must have an asymptomatic phase 
during which detection and treatment significantly 
reduce morbidity and mortality

 c.  acceptable treatment methods must be available
 d.  tests must be available at a reasonable cost
 e.  all of the above

 3.  Good reasons to consider recommending a health 
maintenance visit for an asymptomatic adult include 
which of the following?

 a.  to learn the patient’s wishes regarding his or her 
health care

 b.  to perform or order preventive health service 
interventions

 c.  to maximize your income
 d.  a and b
 e.  a, b, and c

 4.  Which of the following statements regarding a health 
maintenance visit is (are) true?

 a.  the visit in itself may be therapeutic and provide the 
patient with reassurance

 b.  the visit provides an opportunity to learn the 
patient’s wishes and to update information in the 
medical record

 c.  the visit can reinforce the primary care office as the 
patient’s medical home and best source for health 
care advice and guidance

 d.  the visit may establish and enhance the patient’s 
self-management skills

 e.  all of the above

CLINICAL CASE PROBLEM 2

A 52-Year-Old Male Technophile

A 52-year-old long-time “worried well” male patient of 
yours schedules an appointment to discuss a newspa-
per report of a new cancer screening test now being 
offered locally. In addition to downloads from all his 
personal health tracking devices, he brings the article, 
which recommends a new imaging procedure to search 
for lung cancer in former smokers. Your patient is a for-
mer smoker with a less than one pack year history, and 
he asks if he should have the test now available at the 
local imaging facility. The test costs $2000 and is not 
covered by insurance. Yet the article claims that the 
test picks up 80% of “even tiny lung cancers” not seen 
on other “screening tests.” He mentions that when he 
called the facility to ask the physician questions about 
the procedure, he was told, “Ask your family doctor.”

 5.  Which of the following statements regarding health 
screening interventions is (are) true?

 a.  health screening interventions such as mammogra-
phy are a form of primary prevention

 b.  interventions that target low-prevalence conditions 
are acceptable if costs are low

 c.  if questions of efficacy of an intervention exist, 
it is better to err on the side of commission than 
omission

 d.  many interventions fail to demonstrate a benefi-
cial effect on mortality despite high sensitivity and 
specificity

 e.  none of the above

 6.  The U.S. Preventive Services Task Force (USPSTF) 
is an excellent source of screening recommendations 
for which of the following reasons?

 a.  the task force is made up of family physicians
 b.  the task force uses an expert opinion approach for 

issuing recommendations
 c.  the evidence for and against an intervention is weighed
 d.  recommendations are fixed in stone and will stand 

up in court
 e.  a and c
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 7.  Which of the following statements is (are) true regard-
ing false-positive findings of screening tests?

 a.  false-positive findings can create needless patient 
anxiety

 b.  false-positive findings often initiate an “interven-
tion cascade”

 c.  false-positive findings place a substantial burden on 
the entire health care system

 d.  a and b
 e.  a, b, and c

 8.  Which of the following statements is true regarding 
patient perceptions of yearly executive examination 
and related laboratory tests?

 a.  many patients believe that a routine executive, com-
plete physical examination, along with a complete 
laboratory profile, will diagnose the majority of 
illnesses

 b.  most patients understand the meaning of the term 
health maintenance examination

 c.  most patients understand the importance of a 
focused, regional examination

 d.  patients are generally sensitive to the costs of rou-
tine physical examinations and routine laboratory 
tests

 e.  none of the above

CLINICAL CASE PROBLEM 3

A 35-Year-Old Woman Who Presents for a 
Health Maintenance Examination

A 35-year-old woman has come to your office for a 
health maintenance examination. You examine the skin 
in an effort to identify dysplastic nevi, other unusual 
nevi, or other skin lesions.

 9.  Which of the following statements is true?
 a.  the examination for skin cancer in a health main-

tenance examination is highly sensitive and highly 
specific

 b.  the examination for skin cancer in a health main-
tenance examination is highly sensitive but of low 
specificity

 c.  the examination for skin cancer in a health mainte-
nance examination is neither sensitive nor specific

 d.  the examination for skin cancer in a health main-
tenance examination is highly specific but of lower 
sensitivity

 e.  the examination for skin cancer is of variable sensi-
tivity and specificity, depending on the skill of the 
examiner

ANSWERS

 1.  e. Efficacy studies answer the question: Does it 
work? Effectiveness studies answer the question: 
Does it work in the real world? Although the yearly 
examination including executive examinations had 

been a primary diagnostic tool throughout much of 
the twentieth century, there is little if any evidence in 
the literature to support its efficacy or effectiveness 
as a screening tool. The yearly physical examination 
should not be confused with the health maintenance 
assessment, for which there is ample evidence sup-
porting its efficacy. The health maintenance assess-
ment is an assessment targeted at specific age- and 
gender-related causes of morbidity and mortality. 
Recommendations for the periodic health mainte-
nance examination are derived from epidemiologic 
data that assess population risk and intervention ben-
efit. Specific evidence-based screening and counsel-
ing interventions are part of the health maintenance 
examination. The USPSTF is the preeminent body 
for the assessment and recommendation of interven-
tions that are a part of the periodic health mainte-
nance examination.

 2.  e. The criteria for effective periodic health screen-
ing are as follows: (1) the condition for which the phy-
sician is testing must have a significant effect on the 
quality of the patient’s life; (2) acceptable treatment 
methods must be available for that particular condi-
tion; (3) the disease must have an asymptomatic phase 
during which detection and treatment significantly 
reduce morbidity and mortality; (4) treatment during 
the asymptomatic phase must yield a result superior to 
that obtained by delaying treatment until symptoms 
appear; (5) tests must be available at a reasonable cost; 
(6) tests must be acceptable to the patient; and (7) the 
prevalence of the condition must be sufficient to jus-
tify the cost of screening.

 3.  d. See answer 4.

 4.  e. Reasons to perform a periodic health mainte-
nance examination in asymptomatic adults include 
the following: (1) to establish or reinforce a good 
patient-physician relationship; (2) to provide oppor-
tunity to learn the patient’s wishes and augment 
information in the medical record; (3) to reinforce 
the primary care office as the patient’s medical home 
and best source for advice and guidance; (4) to pro-
vide the therapeutic benefit of touch; (5) to perform 
appropriate periodic health screening interventions; 
(6) to reinforce patient education, especially lifestyle 
and nutritional counseling; (7) to realistically reassure 
the patient (and the physician); (8) to establish and 
enhance the patient’s self-management skills; (9) to 
determine if the patient is indeed asymptomatic; and 
(10) to avoid giving the patient the impression that he 
or she must have symptoms to be examined.

 5.  d. Recently, there has been an avalanche of health 
screening recommendations emanating from a variety 
of sources, some of which must be viewed as suspect 
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because of the secondary benefits accrued by the rec-
ommenders. It is difficult to pick up a newspaper and 
not find a new test or procedure being touted as the 
next best thing since free air. How does the family 
physician help patients sort it all out?

Health screening interventions, such as mammography 
and colonoscopy, are a form of secondary prevention, 
designed to detect a disease process early in its asymp-
tomatic stage. Primary prevention interventions such as 
immunization prevent the disease from occurring. Ter-
tiary preventions favorably alter the course of an illness 
by preventing complications, an example of which is anti-
coagulation for stroke prevention in atrial fibrillation.

Answer 2 discussed the criteria for a good screening 
intervention. Interventions that target low-prevalence 
conditions are unacceptable even if costs are low because 
they are a waste of money and may have untoward effects, 
such as false-positive test results that may lead to iatro-
genesis. Thus, if questions of efficacy of an intervention 
exist, it is better to err on the side of not performing the 
test. Many interventions fail to demonstrate a beneficial 
effect on mortality despite high sensitivity and specificity. 
This was found to be the case with certain very sensitive 
imaging procedures for populations at low risk for lung 
cancer. The family physician should be the best source of 
information about screening interventions if the patient’s 
interests are kept at the forefront. The USPSTF is the 
best source of evidence-based recommendations to guide 
screening procedures.

 6.  c. Although family physicians have led the way in 
the United States with the first scientific studies advo-
cating targeted screening examinations based on the 
epidemiology of problems seen in patients at differ-
ent ages and in different genders, the USPSTF is now 
multidisciplinary, adding to its strength and legit-
imacy as a body that issues recommendations based 
on the strength and weight of the evidence available. 
Recommendations for screening procedures are care-
fully weighed on the basis of available evidence for 
or against a procedure. A five-category rating system 
informs both the physician and patient about the 
strength of a recommendation or whether insufficient 
evidence for or against a procedure exists. So-called 
expert opinion is not a factor in decisions, and rec-
ommendations have been known to change if the 
scientific evidence one way or another evolves. For 
these reasons, USPSTF recommendations are con-
sidered the gold standard of periodic health screening 
interventions. Recommendations and the evidence 
supporting them are available for review at the  
Agency for Healthcare Research and Quality website 
(www.ahrq.gov).

 7.  e. The same excessive compulsiveness that serves as 
a survival skill in medical training is often dysfunc-
tional in medical practice. False-positive findings are 

common in the face of low test sensitivity and speci-
ficity and low prevalence of the condition in the pop-
ulations tested. Even if a test has high sensitivity and 
specificity, the more tests or maneuvers that are per-
formed on the same individual, the higher the likeli-
hood of a false-positive result. Also, the likelihood that 
a positive test result is a true positive (positive predic-
tive value) is directly related to the prevalence of the 
condition in the target population. Performing exam-
inations in populations in which the condition has a 
low prevalence will thus generate a high false-positive 
rate. False-positive test results create needless anxiety 
in both patients and physicians. More important, such 
results often lead to an “intervention cascade,” ini-
tiating further testing of greater invasiveness, which 
increases the potential for iatrogenic harm. A good 
example of this is the finding of a slightly enlarged 
ovary (you think) on pelvic bimanual examination, a 
situation in which a benign cause is much more likely 
than a malignant cause. From this may result routine 
ultrasound examination, followed perhaps by com-
puted tomography scanning and possibly laparoscopy 
to rule out a malignant tumor of very low prevalence. 
We all must ask ourselves before initiating any inter-
vention: What is the evidence that this action is likely 
to do the patient any good?

 8.  a. Many patients believe that an executive complete 
examination, along with a large number of laboratory 
tests, will diagnose the majority of illnesses. This is 
obviously a mistaken impression. Sadly, some health 
professionals have taken financial advantage of this 
misconception, playing off patients’ needs for reas-
surance. Conversely, most patients are unaware of 
the hazards of unnecessary interventions and testing, 
and many physicians do not take the time to educate 
their patients of the hazards. As in any intervention, 
patients should be informed of the rationale (evidence 
and expected outcomes), risks, benefits, and alterna-
tives of laboratory testing.

Despite efforts aimed at increasing public awareness 
and understanding, many patients do not understand 
the concept of health maintenance visits or of focused 
examinations. In addition, many patients are still not very 
sensitive about costs of “routine” tests. Further patient 
education efforts are necessary to inform patients about 
these important issues.

 9.  e. The clinical examination of the skin can have 
significant variability in terms of sensitivity and spec-
ificity, depending on the variability of the examin-
er’s expertise. Although studies have demonstrated 
the effectiveness of family physicians in skin cancer 
screening relative to other specialists, variability exists 
in this or any other procedure. The greater the train-
ing and expertise in skin lesion diagnosis and treat-
ment, the higher the sensitivity and specificity of 

http://www.ahrq.gov
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the examination. Another excellent example of this 
phenomenon is reading of mammograms by radiol-
ogists. The more training the radiologist has and the 
more mammograms the radiologist reads, the higher 
the sensitivity and specificity of mammograms. Most 
studies report test results obtained under optimal 
conditions. Similarly, adverse outcomes, such as per-
foration rates in colonoscopy, are often derived from 
ideal study conditions. An important question to ask 

on behalf of the patient is: Are study conditions likely 
to be seen in my practice environment? It may be that 
the 1/1000 to 1/3000 risk of major complications in 
colonoscopy reported in the literature is really 1/500 
to 1/1000 in the community. The family physician’s 
role is to be a patient advocate and a skeptic when it 
comes to everything “new” and “better.” Demand to 
see the scientific evidence before recommending and 
subjecting patients to the latest intervention.

SUMMARY

 1.  Efficacy studies answer the question about an inter-
vention: Does it work? Effectiveness studies answer 
the question: Does it work in the real world? Both are 
important to ask and answer in weighing patient inter-
ventions geared toward prevention.

 2.  There is little if any evidence that yearly “executive 
physicals” are efficacious or effective or address issues 
and conditions that are preventable. The health main-
tenance assessment, in contrast, is an assessment tar-
geted at specific age- and gender-prevalent causes of 
morbidity and mortality. Recommendations for the 
periodic health maintenance examination are derived 
from epidemiologic data that assess population risk 
and intervention benefit. Specific evidence-based 
screening and counseling interventions are part of the 
health maintenance examination.

 3.  The USPSTF is the preeminent body for the assess-
ment and recommendation of interventions that are a 
part of the periodic health maintenance examination. 
USPSTF recommendations are evidence-based, and 
the evidence for or against a particular intervention is 
rated and weighed.

 4.  Primary prevention interventions such as immuni-
zation prevent the disease from occurring. Health 

screening interventions, such as mammography and 
colonoscopy, are a form of secondary prevention, 
designed to detect a disease process early in its asymp-
tomatic stage. Tertiary prevention interventions 
favorably alter the course of an illness by preventing 
complications, an example of which is anticoagulation 
for stroke prevention in atrial fibrillation.

 5.  Criteria for effective periodic health screening inter-
ventions are as follows:

 a.  The condition for which the physician is testing 
must have a significant effect on the quality of the 
patient’s life or mortality.

 b.  Acceptable treatment methods must be available for 
that particular condition.

 c.  The disease must have an asymptomatic phase 
during which detection and treatment significantly 
reduce morbidity and mortality.

 d.  Treatment during the asymptomatic phase must 
yield a result superior to that obtained by delaying 
treatment until symptoms appear.

 e.  Tests must be available at a reasonable cost.
 f.  Tests must be acceptable to the patient.
 g.  The prevalence of the condition must be sufficient 

to justify the cost of screening.
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C H A P T ER  7

Tobacco Dependency

CLINICAL CASE PROBLEM 1

A 40-Year-Old Who Smokes Three Packs of 
Cigarettes a Day

A 40-year-old executive who smokes three packs of cig-
arettes a day comes to your office for his routine health 
maintenance assessment. He states that he would like 
to quit smoking but is having great difficulty. He has 
tried three times before, but he says, “Pressures at work 
mounted up, and I just had to go back to smoking.”

The patient has a history of mild hypertension. His 
blood cholesterol level is normal. He drinks 1 or 2 oz 
of alcohol per week. His family history is significant for 
premature cardiovascular disease and death.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Current evidence suggests that coronary artery dis-
ease (CAD) is strongly related to cigarette smoking. 
What percentage of deaths from CAD is thought to 
be directly related to cigarette smoking?

 a.  5%
 b.  10%
 c.  20%
 d.  30%
 e.  40%

 2.  Which of the following diseases has (have) been 
linked to cigarette smoking?

 a.  carcinoma of the larynx
 b.  hypertension
 c.  abruptio placentae
 d.  Alzheimer disease
 e.  all of the above

 3.  Which of the following statements with respect to 
passive smoking is false?

 a.  spouses of patients who smoke are not at increased 
risk for development of carcinoma of the lung

 b.  sidestream smoke contains more carbon monoxide 
than mainstream smoke

 c.  infants of mothers who smoke absorb measurable 
amounts of their mothers’ cigarette smoke

 d.  children of parents who smoke have an increased 
prevalence of bronchitis, asthma, and pneumonia

 e.  the most common symptom arising from passive 
smoking is eye irritation

 4.  Of the following factors listed, which is the most 
important factor in determining the success of a 
smoking cessation program in an individual?

 a.  the desire of the patient to quit smoking

 b.  a pharmacologic agent as a part of the smoking 
cessation program

 c.  the inclusion of a behavior modification compo-
nent to the program

 d.  physician advice to quit smoking
 e.  repeated office visits

 5.  Which of the following is (are) now considered a first-
line pharmacologic agent(s) that reliably increase(s) 
long-term smoking abstinence rates?

 a.  bupropion SR
 b.  nicotine gum
 c.  varenicline
 d.  nicotine patch
 e.  all of the above

 6.  Assuming patient interest in smoking cessation, 
which of the following smoking cessation methods 
results in the highest percentage of both short-term 
and long-term success?

 a.  transdermal nicotine
 b.  a patient education booklet
 c.  physician counseling and advice
 d.  a contract for a “quit date”
 e.  a combination of all of the above

 7.  One of the best individual targeted smoking cessation 
programs is the widely recommended 5 “A”s approach 
(Ask, Advise, Assess, Assist, and Arrange) designed to 
identify and help the smoker who is willing to quit. 
Which of the following is true about this approach?

 a.  the approach includes implementation of an office-
wide system that ensures that for every patient 
at every visit, tobacco-use status is queried and 
documented

 b.  smokers should be approached intermittently and 
gently to avoid provoking anger

 c.  smokers from households with other smokers 
present should be advised to change domiciles

 d.  the approach fosters self-reliance without the sup-
port of any outside organizations or individuals

 e.  the use of pharmacotherapy is reserved for coun-
seling failures

 8.  What is the approximate percentage of patients who 
relapse after successful cessation of smoking?

 a.  10%
 b.  50%
 c.  75%
 d.  85%
 e.  99%

 9.  What is the most prevalent modifiable risk factor 
for increased morbidity and mortality in the United 
States?

 a.  hypertension
 b.  hyperlipidemia



SECTION ONE  Family, Community, and Population Health26

 c.  cigarette smoking
 d.  occupational burnout
 e.  alcohol consumption

 10.  Nicotine replacement is especially important in 
which group(s) of patients who smoke cigarettes?

 a.  those patients who smoke when work-related 
stressors become unmanageable

 b.  those patients who smoke more than 20 cigarettes 
a day

 c.  those patients who smoke within 30 minutes of 
awakening

 d.  those patients who experience withdrawal 
symptoms

 e.  all of the above
 f.  b, c, and d

 11.  Which of the following statements regarding the 
economic burden of smoking is (are) true?

 a.  the economic burden of smoking is placed not only 
on the individual but also on society

 b.  in the United States, the costs related to cigarette 
smoking exceed $50 billion annually

 c.  smoking has a significant effect on work-related 
productivity

 d.  it would cost an estimated $10 billion annually 
to provide 75% of smokers aged 18 years and 
older with the cessation interventions of their 
choice

 e.  all of the above

 12.  Which of the following statements about cigarette 
smoking in the United States is false?

 a.  in 2008, 1 in 5 U.S. adults were smokers
 b.  the United States has the lowest prevalence of 

smoking is in the West
 c.  cigarette smoking continued to decline rapidly in 

the first decade of the twenty-first century so that 
by 2010, only 1 in 6 adults was a smoker

 d.  men are more likely than women to be current 
smokers

 e.  Medicaid enrollees have nearly twice the smoking 
rates of the general adult population

 13.  A Healthy People 2010 objective called for states to 
enact “comprehensive smoke-free laws” by 2010. 
Which of the following statements is true about these 
laws?

 a.  “comprehensive smoke-free laws” means forbid-
ding smoking in public worksites and restaurants

 b.  “comprehensive smoke-free laws” means forbid-
ding smoking in restaurants and bars

 c.  as of December 31, 2010, only 10 states had 
enacted comprehensive smoke-free laws

 d.  in 2000 no state had comprehensive smoke-free 
laws

 e.  none of the above

ANSWERS

 1.  d. Of deaths from CAD, slightly more than 30% 
are directly attributable to smoking. The incidence of 
myocardial infarction and death from CAD is two to 
four times more likely in cigarette smokers than in 
nonsmokers. In the United States, 1 in 5 of all deaths 
is caused by cigarette smoking.

 2.  e. The health consequences of smoking are enor-
mous. The major processes involved include active 
smoking, passive smoking, addiction, and acceler-
ated aging. The following disease categories have 
been directly linked to smoking: cancer, respiratory 
diseases, and cardiovascular diseases. Pregnancy and 
infant health and other miscellaneous conditions are 
also affected by smoking.

The actual diseases involved include the following:
 a.  Cancer: (1) lung, (2) larynx, (3) mouth, (4) 

 pharynx, (5) stomach, (6) liver, (7) pancreas, 
(8) bladder, (9) uterine cervix, (10) breast, (11) 
brain, (12) bone marrow, and (13) colon and  
rectum.

 b.  Respiratory diseases: (1) emphysema, (2) chronic 
bronchitis, (3) asthma, (4) bacterial pneumonia, (5) 
tubercular pneumonia, and (6) asbestosis.

 c.  Cardiovascular diseases: (1) CAD, (2) hypertension, 
(3) aortic aneurysm, (4) arterial thrombosis, (5) 
stroke, and (6) carotid artery atherosclerosis.

 d.  Pregnancy and infant health: (1) intrauterine 
growth restriction, (2) spontaneous abortion, (3) 
fetal and neonatal death, (4) abruptio placentae, 
(5) bleeding in pregnancy not yet discovered, 
(6) placenta previa, (7) premature rupture of the 
membranes, (8) preterm labor, (9) preeclampsia, 
(10) sudden infant death syndrome, (11) con-
genital malformations, (12) low birth weight, 
(13) frequent respiratory and ear infections in 
children, and (14) higher incidence of mental 
retardation.

 e.  Other miscellaneous conditions: (1) peptic ulcer 
disease, (2) osteoporosis, (3) Alzheimer disease, (4) 
wrinkling of the skin (crow’s-feet appearance on 
the face), and (5) erectile dysfunction.

The mechanisms whereby the association between 
smoking and the aforementioned diseases occur are mul-
tifactorial. What is striking, however, is the number of 
medical disease categories that smoking affects and the 
number of diseases within each category that smoking 
affects.

 3.  a. Tobacco smoke in the environment is derived 
from either mainstream smoke (exhaled smoke) or 
sidestream smoke (smoke arising from the burning 
end of a cigarette). Exposure to sidestream smoking 
(also known as passive smoking) produces an increased 
prevalence of bronchiolitis, asthma, bronchitis, ear 
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infections, and pneumonia in infants and children 
whose parents smoke.

The most common symptom arising from exposure to 
passive smoking is eye irritation. Other significant symp-
toms include headaches, nasal symptoms, and cough. 
Exposure to tobacco smoke also precipitates or aggra-
vates allergies.

Spouses of patients who smoke are at increased risk 
for development of lung cancer and CAD. For lung can-
cer, the average relative risk is 1.34 compared with people 
not exposed to passive smoke. This risk, in comparison, 
is greater than 100 times higher than the estimated effect 
of 20 years’ exposure to asbestos while living or working 
in asbestos-containing buildings. It is estimated that of 
the 480,000 smoking-related deaths each year, 42,000 are 
associated with passive smoking.

 4.  a. The most important factor in determining the 
success of a smoking cessation program is the desire 
of the individual to quit. If the individual is not inter-
ested in quitting, the probability of success is very low. 
Physician advice to quit, behavior modification aids, 
nicotine replacement, and repeated office visits are 
all important. However, without the will to quit, they 
will not be effective.

 5.  e. The first-line pharmacologic agents that may 
be considered for inclusion in a smoking cessa-
tion program are nicotine (delivered by inhalation, 
orally [chewing gum], or transdermally), bupro-
pion or bupropion SR (Zyban), and varenicline 
(Chantix). The use of the antidepressant bupro-
pion has proved to be effective in the treatment 
of cigarette smokers. The aim is to stop smoking 
within 1 or 2 weeks after starting the medication, 
with the duration of treatment between 7 and  
12 weeks. This treatment modality helps address 
both the psychological and the physiologic aspects 
of smoking addiction. It acts by boosting brain lev-
els of dopamine and norepinephrine, thus mimick-
ing the effects of nicotine. Varenicline, a selective 
nicotinic acetylcholine receptor agonist, can lessen 
craving and withdrawal while competitively block-
ing nicotine.

Second-line agents proven effective include clonidine and 
nortriptyline. Clonidine has proven efficacy in the relief 
of symptoms of opiate and alcohol withdrawal. It has 
been shown to be superior to placebo in helping patients 
remain abstinent from smoking for periods up to 1 year. 
Mecamylamine is a nicotine receptor antagonist that is 
analogous to naloxone for the treatment of opiate abuse. 
Mecamylamine may be useful as a method of smoking 
cessation in the recalcitrant smoker. It has not been stud-
ied extensively in such a population. Propranolol has 
been shown to relieve some of the physiologic changes 
associated with alcohol withdrawal–induced anxiety, but 
it has been shown to be ineffective in smoking cessation 

and has no effect on reducing subjective satisfaction and 
extinction of smoking behavior.

 6.  e. A metaanalysis of controlled trials of smoking 
cessation compared the effectiveness of smoking 
cessation counseling, self-help booklets, nicotine 
replacement, and establishing a contract and setting 
a quitting date. The study found that each modality 
was effective, but no single modality worked sig-
nificantly better than the others. When treatment 
modalities were combined, however, the follow-
ing results were obtained: two treatment modali-
ties were more effective than one, three treatment 
modalities were more effective than two, and four 
treatment modalities were more effective than 
three.

 7.  a. The widely recommended 5 “A”s approach 
(Ask, Advise, Assess, Assist, and Arrange) is designed 
to identify and intervene with the smoker who is 
willing to quit. The following is taken from the 
Agency for Healthcare Research and Quality website 
(www.ahrq.gov).

Ask—Systematically identify all tobacco users at every 
visit. Implement an officewide system that ensures 
that for every patient at every clinic visit, tobacco-use 
status is queried and documented. Expand the “vital 
signs” to include tobacco use, or use an alternative 
universal identification system such as chart stickers 
or an electronic medical record alert.

Advise—Strongly urge all tobacco users to quit. In a 
clear, strong, and personalized manner, urge every to-
bacco user to quit. Clear—“I think it is important for 
you to quit smoking now, and I can help you. Cutting 
down while you are ill is not enough.” Strong—“As 
your clinician, I need you to know that quitting 
smoking is the most important thing you can do to 
protect your health now and in the future. The clinic 
staff and I will help you.” Personalized—Tie tobacco 
use to current health/illness and/or its social and eco-
nomic costs, motivation level/readiness to quit, and/
or the impact of tobacco use on children and others 
in the household.

Assess—Determine willingness to make an attempt to 
quit. Ask every tobacco user if he or she is willing 
to make an attempt to quit at this time (e.g., within 
the next 30 days). Assess the patient’s willingness to 
quit. If the patient is willing to make an attempt to 
quit at this time, provide assistance. If the patient will 
participate in an intensive treatment, deliver such a 
treatment or refer to an intensive intervention. If the 
patient clearly states he or she is unwilling to make 
a quit attempt at this time, provide a motivational 
intervention. If the patient is a member of a special 
population (e.g., adolescent, pregnant smoker, or 
racial/ethnic minority), consider providing additional 
information.

http://www.ahrq.gov
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Assist—Aid the patient in quitting.
 •  Help the patient with a quit plan. A patient’s prepa-

ration for quitting includes the following: Setting 
a quit date—ideally, the quit date should be within 
2 weeks. Telling family, friends, and co-workers 
about quitting and request understanding and 
support. Anticipating challenges to the planned 
quit attempt, particularly during the critical first 
few weeks. These include nicotine withdrawal 
symptoms. Removing tobacco products from the 
patient’s environment. Before quitting, the patient 
should avoid smoking in places where he or she 
spends a lot of time (e.g., work, home, and car).

 •  Provide practical counseling (problem solving/train-
ing). Assisting patients in quitting smoking can be 
done as part of a brief treatment or as part of an 
intensive treatment program. Evidence demon-
strates that the more intense and longer lasting 
the intervention, the more likely the patient is to 
remain smoke-free; even an intervention lasting 
fewer than 3 minutes is effective.

 •  Inform them that abstinence is essential. “Not even a 
single puff after the quit date.” Past quit experi-
ence (if any)—review past quit attempts, includ-
ing identification of what helped during the quit 
attempt and what factors contributed to relapse. 
Anticipate triggers or challenges in upcoming 
attempt—discuss challenges/triggers and how the 
patient will overcome them successfully. Limit 
alcohol use—because alcohol can cause relapse, the 
patient should consider limiting/abstaining from 
alcohol while quitting. Talk to other smokers in 
the household—quitting is more difficult when 
there is another smoker in the household. Patients 
should encourage housemates to quit with them or 
not smoke in their presence.

 •  Provide intratreatment social support. Provide a sup-
portive clinical environment while encouraging the 
patient in his or her quit attempt. “My office staff 
and I are available to assist you.”

 •  Help the patient obtain social support outside of treat-
ment. Help the patient develop social support for 
his or her quit attempt in his or her environments 
outside of treatment. “Ask your spouse/partner, 
friends, and co-workers to support you in your 
quit attempt.”

 •  Recommend the use of approved pharmacotherapy, 
except in special circumstances. Recommend the 
use of pharmacotherapies found to be effective. 
Explain how these medications increase smoking 
cessation success and reduce withdrawal symp-
toms. The first-line pharmacotherapy medications 
include varenicline, bupropion SR, nicotine gum, 
nicotine inhaler, nicotine nasal spray, and nicotine 
patch.

 •  Provide supplementary materials. Sources—federal 
agencies, nonprofit agencies, or local/state health 

departments. Type—culturally/racially/education-
ally/age appropriate for the patient. Location—
readily available at every clinician’s workstation.

Arrange—Schedule follow-up contact. Schedule fol-
low-up contact either in person or via telephone. 
Timing—follow-up contact should occur soon after 
the quit date, preferably during the first week. A 
second follow-up contact is recommended within the 
first month. Schedule further follow-up contacts as in-
dicated. Actions during follow-up contact—congratulate 
success. If tobacco use has occurred, review circum-
stances and elicit recommitment to total abstinence. 
Remind the patient that a lapse can be used as a learning 
experience. Identify problems already encountered, 
and anticipate challenges in the immediate future. 
Assess pharmacotherapy use and problems. Consider 
use or referral to more intensive treatment.

 8.  d. Arranging follow-up appointments for the patient 
is extremely important. This, in effect, prepares the 
patient for the support and surveillance of the physi-
cian. At the follow-up visits, there is an opportunity 
to review concerns, to review continuing plans, and to 
discuss relapses. This last issue is extremely import-
ant because lapses occur in 85% of those who quit, 
and most relapses occur within the first 3 months of 
quitting. The reaction and counseling of the physi-
cian after a lapse are crucial and should be framed 
in the context of a positive learning experience. One 
of the key points that needs to be reinforced by the 
physician is that learning to live without cigarettes 
is similar to learning any new skill—you learn from 
mistakes until your action becomes a new habitual 
behavior. Most patients require a few trials before 
they quit completely.

 9.  c. Cigarette smoking continues to be the most prev-
alent modifiable risk factor for increased morbidity 
and mortality in the United States. Not only does 
the smoker incur medical risks attributable to ciga-
rette smoking but also passive smokers and society 
bear the ill effects and the increased economic costs 
attributable to the smoker’s habit.

 10.  f. Nicotine replacement is especially important 
for the following types of smokers: (1) smokers who 
smoke more than 20 cigarettes a day, (2) smokers 
who smoke within 30 minutes of waking up, and (3) 
smokers who experience withdrawal symptoms.

Smokers who smoke when they are exposed to extremely 
stressful work situations should be managed mainly by 
behavior modification techniques, although bupropion 
may be a consideration for therapy.

 11.  e. The individual smoker and society in general 
incur enormous economic costs as a result of smok-
ing. Here are some facts from the Centers for Disease 
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Control and Prevention (available at www.cdc.gov/
tobacco/index.htm). Surveys reveal that 18% of U.S. 
adults smoke. Greater than 480,000 deaths in the 
United States each year are attributable to tobacco 
use, making tobacco use the number one modifi-
able cause of death and disease in the United States. 
Smoking prevalence among adolescents increased 
dramatically since 1990; more than 3000 additional 
children and adolescents each day become regular 
users of tobacco. The 2014 Surgeon General Report 
on Smoking estimates the annual total economic 
costs of smoking to be $289 billion.

It would cost an estimated $10 billion annually to provide 
75% of smokers aged 18 years or older with the inter-
vention—counseling, nicotine patches, nicotine replace-
ment, or a combination—of their choice. This would be 
cost-effective in relation to other medical interventions 
such as mammography and blood pressure screening. 
Epidemiologic data suggest that greater than 70% of the 
50 million smokers in the United States today have made 
at least one previous quit attempt, and approximately 
46% try to quit each year. Most smokers make several 
quit attempts before they successfully kick the habit. Only 
21% of practicing physicians say that they have received 
adequate training to help their patients stop smoking.

 12.  c. The impressive decline in cigarette smoking that 
occurred in the 1970s and 1980s has slowed dramat-
ically in the first decade of the twenty-first century; 
in 2005, the percentage of adults who smoked was 
20.9%, and in 2009, the rate was 20.6%. The low-
est prevalence of smoking is in the West (16.4%) and 
the highest is in the South (21.5%) and the Midwest 
(23.1%). Men are more likely than women to smoke. 
The rate in 2009 was 23.5% for adult men and 17.9% 
for women. Medicaid enrollees have nearly twice the 
smoking rates of the general adult population, 37% 
in 2009 versus 21%.

 13.  e. “Comprehensive smoke-free laws” are defined 
as laws forbidding smoking in all three venues: the 
public workplace, restaurants, and bars. In 2000, 
no state had laws forbidding smoking in any of the 
three venues—public workplaces, restaurants, and 
bars. As of December 31, 2014, 28 states and the 
District of Columbia had comprehensive smoke-
free laws; an additional 10 states had laws forbid-
ding smoking in one or two venues. One of the 
most important reasons for comprehensive smoke-
free laws is to protect the public from passive 
smoke.

SUMMARY

 1.  Identify all patients in your practice who smoke. The 
major mistake is failing to screen all patients to iden-
tify smokers. Refamiliarize yourself with the 5 “A”s 
approach reviewed in answer 7.

 2.  Assess the patient’s readiness to change. Present all 
the health consequences of smoking.

 3.  Present the health benefits of smoking cessation.
 4.  Assess and develop the desire to modify smoking 

behavior.
 5.  Develop and formalize a patient-centered plan for 

change.
 6.  Establish a quitting date and have the patient sign a 

contract.
 7.  Use an alternative nicotine delivery system or one 

of the oral drugs, bupropion or varenicline, as an 
adjunct to counseling.

 8.  Use behavior modification techniques as part of 
counseling and advice. Have the patient keep a jour-
nal of at-risk times for smoking.

 9.  Consider using any and all available patient edu-
cation booklets or websites from the American 

Lung Association (www.lungusa.org), the Ameri-
can Cancer Society (www.cancer.org), the Ameri-
can Academy of Family Physicians (www.aafp.org), 
the Centers for Disease Control and Prevention 
(www.cdc.gov), the National Institutes of Health 
(www.nih.gov), or the Agency for Healthcare 
Research and Quality (www.ahrq.gov). Establish 
a quit date and a contract; advise and counsel the 
patient at regular intervals and incorporate behavior 
modification techniques; and try to enlist family and 
workplace supports.

 10.  Have the patient consider times at which he or she 
may relapse (which will happen in 85% of patients). 
Have a plan for relapse if it happens. Most import-
ant, be supportive, positive, and prepared to treat 
comorbidities.

 11.  Support smoke-free laws in your state and commu-
nity to protect individuals from passive smoke and to 
encourage smokers to decrease the number of ciga-
rettes they smoke.

http://www.cdc.gov/tobacco/index.htm
http://www.cdc.gov/tobacco/index.htm
http://www.lungusa.org
http://www.cancer.org
http://www.aafp.org
http://www.cdc.gov
http://www.nih.gov
http://www.ahrq.gov
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C H A P T ER  8

Alcohol

CLINICAL CASE PROBLEM 1

A 45-Year-Old Man with an Enlarged Liver

A 45-year-old executive comes to your office for his 
periodic health assessment. He tells you that “he has 
been feeling weak, tired, and just not himself lately.” He 
also tells you that he has been so tired that he “has 
had to stay home from work for many days at a time.” 
He is beginning to question his ability to function effec-
tively as the chief executive officer of a transportation 
company. When you inquire about other symptoms, he 
tells you that he also has suffered from “profound head-
aches” and that his sex life with his wife is “the pits.” 
On direct questioning, he tells you that the headaches 
“have been a problem for the past 6 months” and his 
“lack of interest in sex” has been a problem for approx-
imately the same amount of time.

He has no serious past medical, surgical, or psychi-
atric illnesses. He tells you that he is taking no over-the-
counter or prescription drugs.

The patient describes himself as a “social drinker,” 
and his use of alcohol is “strictly to relax.” He then 
states, “I hope you do not think that I’m an alcoholic, 
Doc!” There is no evidence of acute intoxication at this 
time.

He does state, on more persistent questioning, “Well, 
maybe I am using more alcohol than I did a few years 
ago. Sometimes, I think it might be a good idea to cut 
down a bit. I do get annoyed with my wife, who points 
out that I am drinking more than I used to. Sometimes 
I even feel guilty and wonder if that’s affecting our sex 
life. There are mornings that I wake up with the shakes 
and having an ‘eye-opener’ really helps.”

His father died of complications of “yellow jaundice” 
at age 61. His mother died of complications of heart 
failure at age 69. He has three brothers and two sisters; 
all are well.

On physical examination, his blood pressure 
is 160/104 mm Hg. His pulse is 96 and regular. 

Examination findings of the head and neck, respira-
tory system, and musculoskeletal system are normal. 
Examination of the cardiovascular system reveals 
a point of maximal impulse (PMI) in the fifth inter-
costal space on the anterior axillary line. He subse-
quently describes recent episodes of “waking up at 
night short of breath” and “shortness of breath on 
exertion.” Examination of the gastrointestinal sys-
tem reveals no tenderness or rebound tenderness. 
The liver edge is palpated approximately 5 cm below 
the right costal margin. Examination of the neuro-
logic system reveals intermittent carpal spasms of 
both extremities. He has a fine tremor of his hands. 
He cannot perform serial sevens and has diffi-
culty with recall of information on the mental status  
examination.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  With the history given, what is the best description of 
the most likely diagnosis in this patient?

 a.  somatization disorder
 b.  adjustment disorder with depressed and anxious 

mood
 c.  major depressive disorder
 d.  alcohol use disorder, early dementia

 2.  Which of the following signs or symptoms further 
substantiate your diagnosis in this patient?

 a.  the location of the PMI
 b.  the patient’s elevated blood pressure
 c.  the abdominal signs on physical examination
 d.  the hand tremors
 e.  all of the above

 3.  What are signs and symptoms of acute alcohol 
intoxication?

 a.  facial flushing
 b.  slurred speech
 c.  nystagmus
 d.  ataxia
 e.  all of the above
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 4.  What is the most likely cause of the patient’s liver 
edge palpated at 5 cm below the right costal margin?

 a.  tricornute liver (congenital malformation)
 b.  alcoholic hepatitis or cirrhosis
 c.  congestive heart failure
 d.  “the deep diaphragm pushing the liver down” 

syndrome
 e.  hepatorenal syndrome

 5.  There is a high correlation between the disorder 
diagnosed in question 1 and which of the following 
syndromes?

 a.  generalized anxiety disorder
 b.  major depressive disorder
 c.  schizophrenia
 d.  opioid abuse
 e.  all of the above
 f.  b and d only

 6.  The patient’s inability to perform serial sevens and 
information recall is most likely caused by which of 
the following?

 a.  Alzheimer dementia
 b.  alcoholic dementia
 c.  alcoholic amnestic syndrome
 d.  all of the above are equally likely
 e.  b and c

 7.  At what amount of blood alcohol level is a driver 
determined to be “impaired” in most states?

 a.  0.02% (20 mg/dL)
 b.  0.05% (50 mg/dL)
 c.  0.1% (100 mg/dL)
 d.  0.5% (500 mg/dL)
 e.  1.0% (1000 mg/dL)

 8.  Regarding risk factors for the condition diagnosed in 
question 1, which of the following statements most 
accurately reflects risk factor status and identification?

 a.  there are no risk factors for this disease; it just 
happens

 b.  there is no single factor that accounts for increased 
relative and absolute risk in first-degree relatives of 
patients with this disorder

 c.  risk factors or risk environments for this disorder 
include genetic, familial, environmental, occupa-
tional, socioeconomic, cultural, and personality 
factors; life stressors; psychiatric comorbidity; bio-
logic and social learning factors; and behavioral 
conditioning

 d.  there is a clear risk factor stratification for this 
disorder

 e.  b and c

 9.  Which organ systems can be affected by alcohol abuse?
 a.  cardiovascular system
 b.  endocrine system

 c.  pulmonary system
 d.  hematologic system
 e.  all of the above

 10.  Which drug(s) is (are) useful in the treatment of alco-
hol withdrawal?

 a.  benzodiazepine
 b.  clonidine
 c.  barbiturates
 d.  anticonvulsants
 e.  all of the above

 11.  How is alcohol withdrawal syndrome best defined?
 a.  a state in which a syndrome of drug-specific with-

drawal signs and symptoms follows the reduction 
or cessation of drug use

 b.  a state in which the physiologic or behavioral 
effects of a constant dose of a psychoactive sub-
stance decrease over time

 c.  a pathologic state that follows cessation or reduc-
tion in the amount of drug used

 d.  a and b
 e.  all of the above

 12.  Considering the patient described, which of the fol-
lowing diagnostic imaging procedures is (are) defi-
nitely indicated?

 a.  chest radiograph
 b.  cardiac echocardiography
 c.  computed tomography (CT) scan of the head
 d.  abdominal ultrasound
 e.  all of the above

 13.  Which of the following is the most likely explanation 
for the tremors observed on physical examination?

 a.  delirium tremens (early)
 b.  alcohol withdrawal syndrome
 c.  thiamine deficiency
 d.  alcoholic encephalopathy (early)
 e.  Korsakoff psychosis

 14.  A 26-year-old man comes to your office for a peri-
odic health examination before he gets married. 
When you question him about his lifestyle and ask 
him about his alcohol intake, he replies that he is 
a “social drinker.” Once that is established, what 
should you do?

 a.  congratulate him on avoiding problems with 
alcohol

 b.  accept “social drinking” at face value and move on 
to the next question

 c.  ask him whether he ever has a drink while alone
 d.  ask him to very specifically define social  

drinking
 e.  request an estimate of the number of drinks per 

week and a specification on the kind of alcoholic 
beverages consumed
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CLINICAL CASE PROBLEM 2

A Patient with Short-Term Memory Deficits

A patient who you suspect of alcohol use disorder 
demonstrates significant short-term memory deficits. 
He then tries to cover up those deficits by making up 
answers to questions.

 15.  Which of the following is the most likely diagnosis?
 a.  Wernicke encephalopathy is the most likely 

diagnosis
 b.  alcohol-induced persisting amnestic disorder 

(Korsakoff psychosis)
 c.  alcohol-induced psychotic disorder with 

delusions
 d.  alcohol-induced psychotic disorder with 

hallucinosis
 e.  alcohol-induced persisting dementia

 16.  The feature described as “making up answers to 
questions” is known as which of the following?

 a.  confabulation
 b.  alcoholic lying
 c.  alcoholic delirium
 d.  alcoholic paranoia
 e.  memory loss encephalopathy

 17.  What is the cause of the disorder described in this 
case?

 a.  riboflavin deficiency
 b.  thiamine deficiency
 c.  zinc deficiency
 d.  cerebral atrophy caused by alcohol abuse
 e.  cerebellar atrophy caused by alcohol abuse

 18.  The word alcoholism means different things to differ-
ent people. Of the following, which is the best defini-
tion of alcoholism?

 a.  alcohol abuse and alcohol dependency
 b.  alcohol abuse but not alcohol dependency
 c.  alcohol abuse or alcohol dependency
 d.  alcohol abuse and/or alcohol dependency
 e.  none of the above represents an adequate defini-

tion of alcoholism

 19.  Which of the following statements is (are) true about 
the Dietary Guidelines for Americans’ recommenda-
tions for the use of alcohol?

 a.  up to 2 drinks per day for men and women younger 
than 65 years

 b.  up to 1 drink per day for women who are pregnant 
or trying to become pregnant

 c.  up to 3 drinks per week for adolescents younger 
than 21 years, but they should never drink and 
drive

 d.  persons recovering from alcohol use disorder 
should not drink

 e.  up to 1 drink per day for persons who plan to 
engage in activities that require alertness and skill 
such as driving a car

 20.  What is the percentage of the U.S. population who 
will suffer from an alcohol use disorder during the 
course of a lifetime?

 a.  5%
 b.  10%
 c.  14%
 d.  48%
 e.  75%

 21.  Which of the following behavioral interventions is 
(are) most effective in the long-term management of 
alcohol use disorder?

 a.  cognitive-behavioral therapy
 b.  social behavior and network therapy
 c.  motivational enhancement therapy
 d.  a and c
 e.  no one therapy is superior to another

 22.  Which of the following pharmacotherapeutic-psy-
chosocial approaches work(s) best in the long-term 
treatment of alcohol use disorder?

 a.  naltrexone–cognitive-behavioral therapy
 b.  topiramate–social network therapy
 c.  acamprosate–motivational enhancement therapy
 d.  disulfiram–aversion therapy
 e.  a and b

ANSWERS

 1.  d. This patient has alcohol use disorder, which is 
defined in DSM 5 as at least two of the following 
occurring during a 12 month period: (1) tolerance (the 
need for increased amounts of a substance to achieve 
intoxication or another desired effect or markedly 
diminished effect with use of the same amount of the 
substance); (2) characteristic withdrawal symptoms 
or the use of alcohol (or a closely related substitute) 
to relieve or avoid withdrawal; (3) substance often 
taken in larger amounts for a longer period than the 
person intended; (4) persistent desire or one or more 
unsuccessful attempts to cut down or quit drinking; 
(5) a great deal of time spent in getting the alcohol, 
drinking it, or recovering from its effects; (6) import-
ant social, occupational, or recreational activities 
are given up or reduced because of the alcohol; (7) 

CLINICAL CASE MANAGEMENT PROBLEM

Part A: Provide a screening test for alcohol use disor-
der that can be administered easily in the office setting.

Part B: List five objectives for short-term treatment 
of the patient and the patient’s family in a case of alco-
hol use disorder.
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continued use despite having persistent or recurrent 
social or interpersonal problems caused by or exacer-
bated by the effects of alcohol; (8) continued alcohol 
use despite the knowledge of having a persistent or 
recurrent social, psychological, or physical problem 
that is caused by, or exacerbated by, use of alcohol; 
(9) recurrent use resulting in a failure to fulfill major 
obligations at work, home or school; (10) recurrent 
use in situations in which it is physically hazardous; 
and (11) craving or a strong desire to use alcohol.

The severity of alcohol use disorder is defined as mild 
(two to three symptoms); moderate (four to five symp-
toms) and severe (six or more symptoms).

 2.  e. The physical signs and symptoms substantiate 
the diagnosis of alcohol use disorder. These physical 
symptoms include the following: (1) the location of the 
PMI in the fifth intercostal space suggests cardiomeg-
aly, which could result from either alcoholic cardio-
myopathy or hypertension (most likely also related to 
alcohol intake); (2) the obvious hepatomegaly suggests 
alcoholic hepatitis or cirrhosis of the liver; (3) the fine 
tremor suggests early alcoholic encephalopathy, which 
is substantiated by the cognitive dysfunction (lack of 
ability to perform serial sevens); and (4) the patient’s 
hypertension suggests alcohol as a potential cause.

 3.  e. Acute alcohol intoxication is characterized by 
mood lability, poor judgment, ataxia, slurred speech, 
decreased concentration and memory, facial flush-
ing, blood pressure elevation, enlarged pupils, and 
nystagmus. Increasing alcohol levels can result in 
depression of respiration and reflexes and a decrease 
in blood pressure and body temperature, potentially 
followed by stupor, coma, and death.

 4.  b. The most likely cause of the hepatomegaly is 
alcoholic hepatitis and possibly cirrhosis. Laboratory 
tests that may be abnormal in alcoholic liver disease 
include γ-glutamyltransferase (GGT), alkaline phos-
phatase, aspartate aminotransferase (AST), and ala-
nine aminotransferase (ALT). An AST/ALT ratio of 
more than 2 is especially suggestive.

Often, the mean corpuscular volume (MCV) is elevated 
in patients with chronic heavy alcohol consumption. Uric 
acid levels may be elevated; abnormalities in the lipid 
metabolism are often present.

 5.  e. The National Institute of Mental Health Epide-
miologic Catchment Area Program found a very high 
correlation rate between alcoholism and (1) suicide, (2) 
homicide, (3) accidents, (4) anxiety disorders, (5) major 
depressive disorder, (6) schizophrenia, (7) narcotic drug 
abuse, (8) cocaine abuse, and (9) cigarette smoking.

 6.  e. Chronic alcohol use is associated with the cogni-
tive and memory deficits of alcoholic dementia and the 

more restrictive memory deficits of alcohol amnestic 
disorder. Patients with alcohol-related amnestic syn-
drome have the most difficulty with short-term mem-
ory (remembering recent events). However, deficits 
may be noted in long-term memory as well.

 7.  b. Drivers are judged to be “impaired” at levels of 
0.05% (50 mg/dL) in most states. They are consid-
ered to be “under the influence” at levels of 0.1% 
(100 mg/dL). Somebody who does not exhibit 
signs of intoxication at alcohol levels of 100 mg/dL 
or higher, is probably alcohol dependent because 
alcohol tolerance is evident. All states have adopted 
0.08% (80 mg/dL) as the legal limit for operating a 
motor vehicle for drivers 21 years and older. Drivers 
younger than 21 years are not allowed to operate a 
motor vehicle with any level of alcohol in their blood.

 8.  e. Factors that determine an individual’s suscepti-
bility to a substance use disorder are not well under-
stood. Studies of populations at risk for development 
of substance abuse have identified many factors that 
foster the development and continuance of substance 
use. These include genetic, familial, environmental, 
occupational, socioeconomic, cultural, and personality 
factors; life stressors; psychiatric comorbidity; biologic 
and social learning factors; and behavioral condition-
ing. The concordance rate for alcoholism between 
fathers and sons and among identical twin pairs is 
very high. This suggests a strong genetic determina-
tion for this disease. Accordingly, family members of 
alcoholics, especially first-degree relatives, need to be 
screened and counseled for alcohol dependence/abuse.

 9.  e. Complications of the cardiovascular system 
include elevated blood pressure, as mentioned pre-
viously, which usually is reversible with abstinence, 
alcoholic cardiomyopathy, sinus tachycardia, and 
arrhythmias. Endocrine complications in men 
include low testosterone and increased estrogen lev-
els, decreased libido, testicular atrophy, and impo-
tence. Women experience menstrual irregularities 
and sexual dysfunction and are at increased risk for 
breast cancer. Pulmonary complications include bac-
terial pneumonias and aspiration pneumonias (when 
vomiting occurs in intoxicated patients) and increased 
rates of tuberculosis. Very often, pulmonary com-
plications from smoking are present because 80% 
to 90% of alcoholics are cigarette smokers. Gastro-
intestinal complications include gastroesophageal 
reflux disease and peptic ulcer disease, esophagitis 
and esophageal varices as a late complication, alco-
holic hepatitis, cirrhosis, and pancreatitis. Except for 
esophageal varices and cirrhosis, these conditions are 
often reversible with alcohol abstinence. Neurologic 
complications include peripheral neuropathy of the 
lower extremities, Wernicke-Korsakoff syndrome, 
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hepatic encephalopathy, and alcohol dementia. 
Hematologic complications include iron deficiency 
anemia, macrocytosis, thrombocytopenia, and neu-
trophil, lymphocyte, and thrombocyte dysfunction.

 10.  e. The mainstay of therapy is long-acting benzo-
diazepines such as diazepam, chlordiazepoxide, and 
clorazepate, given in decreasing doses. Clonidine is 
sometimes used to reduce noradrenergic symptoms. 
Antipsychotic agents such as haloperidol are useful 
in addition to benzodiazepines in patients with hallu-
cinations and agitation. Barbiturates and anticonvul-
sants (carbamazepine and divalproex) sometimes are 
used as anticonvulsants.

 11.  a. Alcohol withdrawal syndrome is a substance- 
specific syndrome that develops after cessation or 
reduced intake of alcohol.

 12.  e. The imaging studies indicated in this patient 
include a chest radiograph, a CT scan of the head, 
an abdominal ultrasound study, and echocardiogra-
phy. An echocardiogram should be obtained to define 
the thickness of the left ventricular wall to determine 
whether or not left ventricular hypertrophy (LVH) is 
present, as indicated by the position of the PMI. In 
addition, an electrocardiogram will aid in the diagno-
sis of LVH and determine, among other things, the 
absence or presence of cardiac arrhythmias. A chest 
radiograph is justified on the basis of probable cardiac 
enlargement, that is, to measure the cardiac/thoracic 
ratio. A CT scan will rule out causes of cognitive distur-
bances that may be related to alcohol abuse, including 
intracranial bleeding. It may also detect causes of cog-
nitive disturbances unrelated to alcohol. An abdominal 
ultrasound study will determine the cause of the liver 
enlargement and help determine the spleen size.

 13.  d. The movement disorder that is demonstrated 
on physical examination suggests the early stages of 
liver failure and alcoholic (Wernicke) encephalopa-
thy. It may develop into asterixis (an arrhythmic flap-
ping tremor of the fully extended hand), sometimes 
referred to as liver flap.

 14.  e. Social drinking is a term with little meaning. It 
is important to more precisely determine drinking 
patterns.

The first step is to determine whether or not a patient 
drinks. The second step is to determine how much alco-
hol a patient drinks. It helps to have the patient estimate 
the number of drinks per week because many drinkers 
have irregular patterns with heavier weekend use. Because 
alcoholism is a disease usually minimized, it is only when 
the need to drink starts to seriously interfere with social 
or occupational functioning or the patient is apprehended 
while driving under the influence of alcohol that the 

alcohol abuser will become aware of having a “problem.” 
If the family physician can express concern about the 
effect of the quantity of alcohol consumed on the patient’s 
health, before there are dire consequences related to the 
drinking habit, treatment can be initiated at an earlier 
time and serious sequelae of the disease can be prevented.

A useful instrument for screening for alcoholism in 
the primary care setting is the CAGE questionnaire. The 
CAGE questionnaire includes four questions:
 1.  Have you ever felt the need to cut down on your 

drinking?
 2.  Have you ever felt annoyed by criticisms of your 

drinking?
 3.  Have you ever had guilty feelings about drinking?
 4.  Have you ever taken a morning eye-opener?
With the CAGE questionnaire, any more than one posi-
tive answer may suggest alcohol use disorder.

Another reliable screening tool for heavy alcohol use 
is the Michigan Alcohol Screening Test (MAST). This 
25-item scale identifies abnormal drinking through its 
social and behavioral consequences with a sensitivity of 
90% to 98%. The Brief MAST, a shortened 10-item test, 
has been shown to have similar efficacy. These tests are 
less likely to be used in a primary care environment.

 15.  b. This patient has alcohol-induced persisting 
amnestic disorder, called Korsakoff psychosis. Patients 
with alcohol-induced amnestic disorder have the most 
difficulty with short-term memory (remembering 
recent events), although deficits in long-term memory 
may be noted as well.

 16.  a. Patients often try to conceal or compensate 
for their memory loss by confabulation (making up 
answers or talking around questions that require 
them to use their memory).

 17.  b. The cause of this particular disorder is a chronic 
deficiency in the vitamin thiamine. For this reason, 
whenever a patient is in a confused state that may be 
related to alcohol abuse, intravenous thiamine should 
be administered.

 18.  e. Alcoholism is defined as a repetitive but inconsis-
tent and sometimes unpredictable loss of control of 
drinking that produces symptoms of serious dysfunc-
tion or disability.

 19.  d. A standard drink is defined as 13.7 grams (0.6 
ounces) of pure alcohol. This amount of pure alco-
hol is in a 12-ounce bottle of beer, a 5-ounce glass 
of wine, or a 1.5-ounce shot of liquor. The Dietary 
Guidelines for Americans recommendations for the 
use of alcohol are as follows:

 •  Up to 2 drinks per day for men younger than 65 years
 •  Up to 1 drink per day for women younger than 65 

years
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 •  Women who are pregnant or trying to become 
pregnant should not drink.

 •  Adolescents younger than 21 years should not drink.
 •  Persons recovering from alcohol dependence 

should not drink.
 •  Persons who plan to engage in activities that 

require alertness and skill, such as driving a car, 
should not drink.

 20.  c. In 1994, the National Comorbidity Survey found 
that 23% of the population in the United States 
reported alcohol abuse or dependence. Recent stud-
ies suggest that almost 14% of Americans have alcohol 
use–related problems in their lifetime, and almost 8% 
meet criteria for alcohol use disorder at any given time. 
Approximately 75% of the population drinks alcohol. 
Men are two to three times more likely than women to 
be problem drinkers, although women may hide their 
drinking more frequently. Excessive drinking causes 
serious digestive system disorders, such as ulcers, 
inflammation of the pancreas, gastritis, and cirrhosis of 
the liver, and leads to physical and nutritional neglect. 
Central and peripheral nervous system damage can 
result in blackouts, hallucinations, tremors, alcohol 
withdrawal syndrome, delirium tremens, and death.

When women drink even moderately during pregnancy, 
damage can occur to unborn children. This can include 
birth defects, mental retardation, learning problems, and 
fetal alcohol syndrome.

Heavy drinking also results in psychological and inter-
personal problems, including impaired thinking and 
judgment, and changes in mood and behavior. These 
consequences of drinking then lead to impaired social 
relationships, marital problems, or child abuse and scho-
lastic, occupational, financial, and legal problems.

 21.  e. A large number of behavioral approaches have 
been tried, including the popular Alcoholics Anon-
ymous 12-steps program. However, in studies com-
paring the different psychosocial interventions, 
including cognitive-behavioral therapy, social behav-
ior and network therapy, and motivational enhance-
ment therapy, no one method appears to be superior 
to another. The physician must individualize choice 
of therapy on the basis of long-term knowledge of 
the patient. Studies indicate that a combination of 
behavioral therapy and pharmacotherapy may be best 
to treat long-term alcohol dependence.

 22.  a. Three medications—disulfiram, naltrexone, and 
acamprosate—are currently approved by the U.S. 
Food and Drug Administration for the treatment of 
alcohol dependence. Naltrexone is an opioid receptor 
antagonist whose efficacy in conjunction with cogni-
tive-behavioral therapy in the treatment of alcohol 
dependence has been demonstrated by several clini-
cal trials. It is available in oral and injectable modes, 

has few side effects other than nausea and headache, 
and has virtually no abuse potential. However, it must 
be used with caution in individuals with liver dis-
ease and not at all in those with liver failure, acute 
hepatitis, or narcotic use. The oral version must be 
taken daily; the injectable version works for 1 month, 
thereby increasing patient compliance. Acamprosate, 
calcium acetyl homotaurinate, is thought to stabilize 
the chemical balance in the brain that would other-
wise be disrupted by alcoholism, possibly by blocking 
glutamatergic N-methyl-d-aspartate receptors while 
γ-aminobutyric acid type A receptors are activated. A 
systematic review concluded that acamprosate is best 
for achieving abstinence, whereas naltrexone is better 
in conjunction with cognitive-behavioral therapy for 
long-term control of drinking. Combining naltrexone 
and acamprosate showed no additional benefit. Alco-
hol is metabolized in the liver by the enzyme alcohol 
dehydrogenase to acetaldehyde, which is further bro-
ken down to acetic acid by the enzyme acetaldehyde 
dehydrogenase. Disulfiram blocks this last enzyme, 
causing buildup of acetaldehyde, which on ingestion 
of alcohol results in severe hangover-like symptoms. 
It must be taken daily and is not used in many primary 
care settings because of multiple side effects and con-
traindications. It is contraindicated in patients who are 
taking metronidazole or have psychosis or cardiovas-
cular disease. It is not recommended for patients with 
severe pulmonary disease, peripheral neuropathy, 
seizures, cirrhosis with portal hypertension, chronic 
renal failure, and diabetes or for those older than  
60 years. A rare but potentially fatal adverse effect is 
hepatotoxicity. With the exception of off-label use of 
topiramate or fluoxetine, there are currently no new, 
effective medications for alcohol dependence. These 
medications have been used with some success; ongo-
ing studies are in progress to determine the correct 
combinations with psychotherapy.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Part A: A good primary care screening test for alco-
holism is the CAGE questionnaire. The CAGE ques-
tionnaire was described in answer 15. Alternatives are 
the MAST (25 items) and the Brief MAST (10 items); 
however, these are not used as extensively in the fam-
ily practice setting.

Part B: Five objectives for the short-term treatment 
of alcohol dependence in the patient and the patient’s 
family are as follows: (1) relieving subjective symptoms 
of distress and discomfort caused by intoxication or 
withdrawal; (2) preventing or treating serious compli-
cations of intoxication, withdrawal, or dependence; (3) 
establishing sobriety; (4) preparing for and referral to 
long-term treatment or rehabilitation; and (5) engaging 
the family in the treatment process.
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SUMMARY

 1.  Prevalence
An estimated 5% to 7% of Americans have alcohol 

use disorder in any given year, and 14% will have 
it sometime during their lifetime.

 2.  Economic costs
The direct economic costs of alcohol use disorder in 

the United States are staggering. In 2006, alcohol 
misuse cost the United States $223.5 billion.

 3.  Definitions
 a.  Alcoholism: a repetitive but inconsistent and some-

times unpredictable loss of control of drinking 
that produces symptoms of serious dysfunction or 
disability.

 b.  Alcohol use disorder: is a maladaptive pattern of 
alcohol use that includes any two of the following 
over a 12 months period: (1) tolerance; (2) with-
drawal; (3) increasing amounts of consumption; (4) 
desire or attempts to cut down or quit; (5) substantial 
time spent in “hiding the habit”; (6) important social, 
occupational, or recreational dysfunction; (7) contin-
ued use despite having persistent or recurrent social 
or interpersonal problems caused by or exacerbated  
by the effects of alcohol; (8) continued alcohol use 
despite the knowledge of having a persistent or 
recurrent social, psychological, or physical problem 
that is caused by or exacerbated by use of alcohol; 
(9) recurrent use resulting in a failure to fulfill major 
obligations at work, home, or school; (10) recurrent 
use in situations in which it is physically hazardous; 
and (11) craving or a strong desire to use alcohol.

   The severity of alcohol use disorder is defined as mild 
(two to three symptoms); moderate (four to five symp-
toms), and severe (six or more symptoms).
 c.  Alcohol intoxication: reversible, alcohol-specific 

physiologic and behavioral changes caused by 
recent exposure to alcohol.

 d.  Alcohol withdrawal: an alcohol-specific syndrome 
that develops after cessation or reduced intake of 
alcohol.

 e.  Alcohol-persisting disorder: an alcohol-specific 
syndrome that persists long after acute intoxication 
or withdrawal abates (e.g., memory impairments or 
dementia).

 4.  Systemic disease association
The following disease states are directly linked to the 

toxic effects of alcohol: (1) alcoholic cardiomyopa-
thy; (2) systemic hypertension; (3) alcoholic hepati-
tis; (4) Laënnec (alcoholic) cirrhosis; (5) esophageal 
varices, gastritis, ascites, or edema; (6) peripheral 
neuropathy; and (7) alcoholic encephalopathy.

 5.  Neurologic syndromes
 a.  alcoholic dementia
 b.  alcoholic amnestic disorder
 c.  Korsakoff psychosis
 d.  Wernicke encephalopathy
 e.  alcoholic hallucinosis
 f.  alcoholic paranoia
 g.  alcohol delirium
 6.  Screening
 a.  CAGE questionnaire
 b.  MAST questionnaire
 c.  Brief MAST questionnaire
 7.  Laboratory testing

There are no diagnostic tests that are specific for 
alcohol dependence, but MCV, liver transaminases 
(ALT and AST), and GGT are the most common 
tests. The accuracy of a diagnosis of alcoholism in-
creases when a number of tests are used together.

 8.  Treatment
 a.  General considerations: See the Solution to the 

Clinical Case Management Problem.
 b.  Long-term treatment must have the following 

characteristics to maximize its potential: (1) active 
involvement with comprehensive rehabilitation and 
recovery program; (2) a relapse prevention program 
with individual and peer support components and 
pharmacologic components (see answer 21); and 
(3) inclusion of family and significant others in the 
recovery process.

 c.  Goals of long-term treatment are as follows: (1) to 
maintain sobriety; (2) to make significant changes 
in lifestyle, work, and friendships; (3) to treat 
underlying psychiatric illness (dual diagnosis); and 
(4) to maintain an ongoing involvement in Alco-
holics Anonymous or similar groups for relapse 
prevention.

http://www.niaaa.nih.gov
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C H A P T ER  9

Diet, Exercise, and Obesity

CLINICAL CASE PROBLEM 1

A 45-Year-Old Man Weighing 320 Pounds and 
Complaining of Fatigue

A 320-pound, 45-year-old man comes to your office 
saying he feels fatigued. He has been obese all his life. 
He tells you that his obesity has nothing to do with cal-
orie intake and everything to do with his slow metabolic 
rate. He has been investigated extensively at many 
major centers specializing in “slow metabolic rates.” 
The result of his encounters has been a conclusion 
that he is simply “eating too much” (with which he dis-
agrees). He has heard from a friend: “you are different” 
and has come to you for “the truth.”

On examination, his body mass index (BMI) is off the 
scale (46). He weighs 320 pounds and is 5 feet 10 inches 
tall. Although you cannot feel his point of maximal impulse 
(PMI), you believe it is in the region of the anterior axillary 
line, sixth intercostal space. S1 and S2 are distant, as are 
his breath sounds. His abdomen is obese with striae cov-
ering the abdomen. His liver and spleen cannot be felt.

You refer him to your local dietitian and promise that 
you will “investigate his slow metabolic rate” if he will 
agree to adhere to a diet. The dietitian puts him on an 
1800 kcal/day diet and calculates his ideal weight to be 
170 pounds.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Assuming that his total energy expenditure is 2300 
kcal/day and he does, in fact, stick to his 1800 kcal/
day diet, how long will it take for him to reach his 
ideal weight?

 a.  125 days
 b.  225 days
 c.  325 days
 d.  525 days
 e.  1050 days

 2.  How is obesity generally defined?
 a.  an increase in the ponderal index of 20% above 

normal
 b.  a decrease in the ponderal index of 30% below 

normal
 c.  an increase in the BMI of 20% above normal
 d.  a BMI of 30 kg/m2 or greater
 e.  none of the above

 3.  Which of the following statements is (are) true 
regarding obesity?

 a.  obesity is associated with increased death rates 
from cancer

 b.  obesity is associated with increased death rates 
from coronary artery disease

 c.  obesity is associated with increased death rates 
from diabetes mellitus

 d.  a and b are both true; c has not been proved
 e.  a, b, and c

 4.  What is the overall prevalence of obesity in the 
United States?

 a.  5%
 b.  10%
 c.  23%
 d.  35%
 e.  50%

 5.  Which of the following conditions is (are) most 
clearly linked with obesity?

 a.  alveolar hypoventilation syndrome
 b.  hypertension
 c.  hyperlipidemia
 d.  diabetes mellitus
 e.  all of the above

 6.  The use of severe calorie-restricted diets (800 kcal/
day) has been responsible for many deaths. What is 
the most common cause of death in these cases?

 a.  sudden cardiac death, secondary to dysrhythmia
 b.  congestive cardiac failure, secondary to anemia
 c.  hepatic failure
 d.  renal failure
 e.  septicemia

 7.  What is the percentage of individuals in the United 
States who meet the 2008 guidelines for both aerobic 
and muscle strengthening physical activity?

 a.  15%
 b.  20%
 c.  32%
 d.  48%
 e.  none of the above

 8.  Which of the following statements is (are) true 
regarding the use of anorexic drugs?

 a.  short-term studies demonstrate that weight loss is 
greater with these agents at 1 month than with pla-
cebo agents

 b.  hypertension is a documented side effect of these 
agents

 c.  renal failure is a documented side effect of these 
agents

 d.  long-term studies suggest that these agents are not 
beneficial as part of a weight loss program

 e.  all of the above

 9.  Which of the following is (are) advocated as part of a 
weight loss program?

 a.  a nutritionally balanced diet
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 b.  decreasing the percentage of calories derived from 
fat

 c.  an exercise program
 d.  calorie restriction to approximately 500 kcal/day 

less than maintenance
 e.  all of the above

 10.  The practical management of weight loss by the fam-
ily physician should involve which of the following?

 a.  multiple office visits for 8 to 12 weeks
 b.  changes to the act of eating
 c.  keeping a daily food diary
 d.  treatment of any comorbid depressive illness
 e.  all of the above

 11.  Which of the following recommendations should 
the family physician make in addition to the practical 
management components chosen in question 10?

 a.  prescribe pharmacotherapy for obesity only in 
conjunction with counseling to promote healthy 
diet and appropriate physical activity

 b.  consider bariatric surgery for adults with BMI 40 
kg/m2 or greater or 35 kg/m2 or greater if signifi-
cant comorbid conditions exist

 c.  advise patients to consume no more than one serv-
ing of sweet beverage per day

 d.  a and b only
 e.  a, b, and c

ANSWERS

 1.  e. One pound of fat is equal to 3500 kcal. There-
fore, if his total energy expenditure is 2300 kcal/
day and the patient is taking in only 1800 kcal/day 
(the recommended difference in a weight loss pro-
gram between energy expenditure and energy intake 
is 500 kcal), his energy deficit is 500 kcal/day. His 
excess weight above ideal body weight is 150 pounds. 
This 150 pounds is equal to 525,000 kcal. The corre-
sponding time to lose this number of calories is 1050 
days (2.87 years).

 2.  d. The National Institutes of Health defines obesity 
as a BMI of 30 kg/m2 or more, and it defines over-
weight as a BMI of between 25 and 29.9 kg/m2. BMI 
is calculated by multiplying the weight in pounds by 
703 and dividing the product by the height in inches 
squared, that is, BMI = (weight in pounds × 703) ÷ 
(height in inches)2.

 3.  e. Obesity is a major public health issue. There is 
a certain stigmatization to the diagnosis of obesity 
not present in many other conditions. Some author-
ities suggest that we should label obesity as essential 
obesity in the same way that we label hypertension 
as essential hypertension. The comparison between 
hypertension and obesity does not end there. Obesity 
is a major risk factor for coronary artery disease and 
other cardiovascular conditions, including hyperten-
sion, congestive heart failure, cardiomyopathy, and 
angina pectoris.

Obesity is associated with an increased incidence of type 
2, noninsulin-dependent diabetes mellitus, caused by an 
effective increase in insulin resistance, which, of course, 
is linked to increased mortality.

Obesity has been established indirectly as a risk factor 
for some cancers. For example, it appears from some stud-
ies that the high-fat diet usually associated with obesity is 
also associated with an increased risk of colon cancer.

The following have also been shown to be directly 
linked to obesity: (1) thromboembolic disease, (2) endo-
metrial carcinoma, (3) restrictive lung disease, (4) Pick-
wickian syndrome, (5) gout, (6) degenerative arthritis, (7) 
gallstone formation and gallbladder disease, (8) infertility, 
(9) hyperlipoproteinemias, (10) hernias and esophageal 
reflux, (11) psychosocial disabilities, and (12) increased 
risk of obstetric and surgical morbidity.

 4.  d. The overall prevalence of obesity in the U.S. 
adult population is approximately 35% (BMI ≥ 30), 
an astounding increase from approximately 15% in 
1976. As of 2011-2012, the percent of obese adoles-
cents, aged 12 to 19 years, was 20.5%, the percent of 
obese children, aged 6 to 11 years, was 17.7%, and 
the percent of obese children, aged 2 to 5 years was 
8.4%. Overweight increased from 7.2% to 13.9% 
among 2- to 5-year-olds and from 11% to 19% 
among 6- to 11-year-olds, between 1988-1994 and 
2008. Among adolescents aged 12 to 19 years, over-
weight increased from 11% to 17% during the same 
period. In certain groups, such as the Pima Indians, 
the prevalence of obesity is 50%. A higher prevalence 
of obesity occurs in those individuals in the lowest 
socioeconomic groups; the prevalence does, in fact, 
decrease as socioeconomic status increases. Combin-
ing the categories of overweight (BMI 25 to 29.9) at 
34% and obesity (BMI ≥ 30) at 35%, fully 69% of 
the adult population in the United States is carrying 
excess weight.

 5.  e. Of the conditions already postulated as linked 
with obesity, the strongest associations are between 
obesity and hypertension and obesity and diabetes. 
The other conditions listed previously are also linked 
to obesity. Moreover, there is strong evidence that 
weight loss in an obese individual reduces blood pres-
sure and hemoglobin Alc, triglyceride, low-density 

CLINICAL CASE MANAGEMENT PROBLEM

Most patients with obesity have essential obesity 
(analogous to essential hypertension). There are, how-
ever, secondary causes. List the potential secondary 
causes of obesity.
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lipoprotein, and total cholesterol levels, and it 
increases high-density lipoprotein levels.

 6.  a. The most common cause of death reported 
among patients who are on severe calorie-restricted 
diets is sudden cardiac death as a result of ventricular 
arrhythmias or dysrhythmias.

 7.  b. Recommended weekly physical activity is defined 
as moderate-intensity activities (brisk walking, bicy-
cling, vacuuming, gardening, or anything that causes 
small increases in breathing or heart rate) for at least 30 
minutes per day, at least 5 days per week, or vigorous- 
intensity activities (running, aerobics, heavy yard 
work, or anything else that causes large increases in 
breathing or heart rate) for at least 20 minutes per day, 
at least 3 days per week, or both. In addition, the 2008 
guidelines recommend muscle strengthening activi-
ties 2 or more days a week that work all major muscle 
groups (legs, hips, back, abdomen, chest, shoulders, 
and arms). In the 2011 Behavioral Risk Factor Sur-
veillance System survey only one in five adults met the 
guidelines for both aerobic and muscle strengthening 
activity. These guidelines can often be accomplished 
through lifestyle activities (i.e., household, transporta-
tion, or leisure-time activities), which means almost all 
patients should be able to incorporate recommended 
levels of physical activities in their lifestyle.

 8.  e. Although short-term weight loss is enhanced 
by these agents, long-term studies demonstrate that 
most patients suffer a rebound effect and actually 
may end up even heavier. In addition, hypertension, 
stroke, and renal failure have been documented in 
patients using anorexic drugs. These medications can 
be classified as catecholaminergic or serotonergic:

 1.  Catecholaminergic agents include amphetamines 
and appetite suppressants such as phentermine. 
Phenylpropanolamine was removed from the 
market in 2005 by the U.S. Food and Drug 
Administration.

 2.  The serotonergic agents, fenfluramine and dex-
fenfluramine were withdrawn from the market 
in 1997, and although fluoxetine, sertraline, and 
other selective serotonin reuptake inhibitors are 
serotonergic and often used in obesity treatment, 
they are not approved for the treatment of obesity.

Medications, such as orlistat (Xenical), may be useful 
adjuncts to low-calorie diets, physical activity, and behav-
ior therapy in carefully selected patients.

Bariatric surgical intervention to treat obesity should 
be limited to those with a BMI of 40 or greater or a BMI 
of 35 if significant comorbidities exist. More than 200,000 
patients have undergone bariatric surgery.

 9.  e. A structured program is essential for successful 
long-term weight loss. Most successful weight loss 

programs are multidisciplinary, concentrating on 
hypocaloric diets, behavior modification to change 
eating behaviors, aerobic and strengthening exercise, 
and social support. Also, concomitant depressive dis-
orders, a frequent comorbidity, require attention for 
successful weight loss and maintenance.

The weight loss program must contain three essential 
components: (1) a nutritionally balanced diet, (2) aero-
bic and strengthening exercise, and (3) a reduction in the 
percentage of calories derived from fat. It has been shown 
that reducing the percentage of calories derived from fat 
(compared with carbohydrates and proteins) by itself 
produces weight loss. Current recommendations suggest 
that the energy intake should be approximately 500 cal-
ories less than energy output in a weight loss program. 
Low-carbohydrate diets, although effective in rapid short-
term weight loss, have not been proved to be more effec-
tive long-term than a balanced calorie- restricted diet. In 
addition, the long-term effects of  carbohydrate-restricted 
diets are not known. Nevertheless, much attention is 
being focused on these diets, and these and other diets are 
a multimillion-dollar per year industry. The importance 
in strength training is receiving new attention. Research 
has shown that larger muscle mass burns fat and calories 
more efficiently. Many weight loss programs now empha-
size a balance between aerobic activity and muscle strength 
training. There is good evidence that other benefits (e.g., 
improved proprioception and balance in the elderly) may 
derive from strength training. Newer research strongly 
implicates genetic influences in obesity. Some believe that 
the majority of obesity may be explained by genetic causes 
that influence behavior.

 10.  e. The practical management of weight loss in 
a patient by the patient’s family physician should 
include the following: (1) making weekly office visits 
for a period of 8 to 12 weeks and gradual lengthening 
of time between visits after that, (2) modifying eating 
habits, (3) keeping a food diary, and (4) increasing 
aerobic and strength training exercise activity.

Home weighing is not recommended because of signifi-
cant fluctuations in body weight as a result of body water. 
If it is necessary for the patient to weigh himself or herself 
at home, it should be done no more than once or twice 
every 2 weeks.

The modification of eating habits is an important and 
interesting component of the overall plan. First, patients 
must begin to regard eating as a conscious activity rather 
than something that happens while thinking of other 
things. Second, the suggestion of drinking two glasses of 
water just before the meal to decrease appetite has valid-
ity. Third, instructing the patient to eat more slowly and 
to chew food more thoroughly also appears to be valid.

 11.  e. Orlistat, bupropion, fluoxetine, and topiramate 
all promote weight loss. All of these drugs have side 
effects. Fluoxetine studies show a mean weight loss 
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of 4.74 kg at 6 months and 3.05 kg at 12 months. 
Bupropion studies show weight loss of 2.8 kg at 6 to 
12 months, and topiramate studies show 6.5% of pre-
treatment weight lost at 6 months.

Orlistat results in a mean weight loss of 2.51 kg at 6 
months and 2.75 kg at 12 months. Orlistat side effects 
are primarily gastrointestinal. The stool may become 
oily or loose, and increased flatulence is also common. 
Bowel movements often can be frequent or urgent, and 
absorption of fat-soluble vitamins and other fat-soluble 
nutrients is inhibited. Patients should take a multivitamin 
tablet containing fat-soluble vitamins once a day, at least 
2 hours before or after taking the drug.

Two new combination drugs have been approved by 
the FDA. Patients taking lorcaserin hydrochloride (Bel-
viq) lost, on average, 3% more of their body weight than 
those taking placebo and those taking phentermine-topi-
ramate (Qsymia) lost 7% more body weight. Both drugs 
are still undergoing required post-marketing studies, and 
neither drug has been released in Europe. Neither drug 
has been shown to affect morbidity or mortality.

Bariatric surgical treatment, including laparoscopic 
adjustable gastric banding, laparoscopic sleeve gastrec-
tomy, and Roux-en-Y gastric bypass, result in an average 
weight loss of 50% of excess body weight and is more 
effective than nonsurgical treatment for individuals with 
a BMI of 40 kg/m2 or greater. Surgery is accompanied 

by significant improvements in several comorbidities 
including diabetes mellitus, hyperlipidemia, and hyper-
tension. The rates of complication and mortality vary by 
surgeon and by type of procedure. The most commonly 
performed bypass is the Roux-en-Y procedure, which 
carries a mortality risk in excess of 0.5% (mostly from 
pulmonary emboli, respiratory failure, and anastomotic 
failures). Short-term complications include stomal steno-
sis, infection, and constipation. Long-term complications 
can include dumping syndrome, cholelithiasis, and nutri-
tional deficiencies.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The most common causes of secondary obesity 
include the following:
 1.  Iatrogenic disease: drugs that produce either true 

weight gain (more fat) as a side effect or salt and 
water retention

 2.  Depression: many patients gain weight
 3.  Cushing syndrome
 4.  Hypothyroidism
 5.  Polycystic ovarian syndrome

Remember, however, that less than 1% of patients 
who are obese have an identifiable secondary cause 
of obesity.

SUMMARY

 1.  Definition of obesity
 a.  Adults

BMI 30 kg/m2 or higher or, alternatively, 20% 
higher than suggested ideal body weight.

 b.  Children and adolescents
BMI at the 95th percentile or higher.

 2.  Prevalence
An epidemic of obesity exists in the United States. 

In 2012, 35% of adults in the United States were 
obese; in combination with overweight (BMI 25-
29.9) U.S. adults, more than 69% of adults carry 
excess weight and its health consequences. Chil-
dren are of particular concern because obesity rates 
are increasing, portending increasing rates as adults 
with attendant morbidities. Already the rate of type 
2 diabetes has increased significantly in children.

 3.  Significance
 a.  Obesity is now regarded as the most important pub-

lic health problem in the United States (unfortu-
nately, it often is ignored because of the social stigma 
attached to it).

 b.  Even more important is the increase in prevalence of 
obesity in children and adolescents. More than 17% 
of the children in the United States are overweight.

 4.  Complications

This increase in obesity translates into increased 
prevalence of the following:

 a.  Coronary artery disease
 b.  Myocardial infarction (obese patients are 250% 

more likely to develop coronary artery disease 
than are nonobese patients)

 c.  Cerebrovascular disease
 d.  Left ventricular hypertrophy and congestive 

heart failure
 e.  Hyperlipidemia
 f.  Type 2 diabetes mellitus with macrovascular 

complications
 g.  Osteoarthritis
 h.  Cholelithiasis and cholecystitis
 i.  Obstructive sleep apnea and Pickwickian 

syndrome
 j.  Restrictive lung disease
 k.  Cancer
 l.  Gout

Because obesity is a major risk factor for type 2 diabe-
tes, the complications associated with this disease 
can also largely be considered a consequence of 
diabetes. These include the following:

 a.  Diabetic nephropathy from chronic renal 
failure (diabetes mellitus type 2 is the most 



CHAPTER 10  Trends in Cancer Epidemiology 41

SUMMARY—cont’d

common cause of chronic renal failure in the 
United States because type 2 diabetes is 10 
times more frequent than type 1 diabetes)

 b.  Diabetic retinopathy
 c.  Diabetic neuropathy
 d.  Autonomic neuropathy
 e.  Generalized atherosclerotic vascular disease
 5.  Treatment
 a.  Avoid all diet fads and diet “revolutions.”
 b.  Avoid anorexic drugs.
 c.  Change the composition of the diet. Maintain car-

bohydrate and protein and decrease fat. Avoid sim-
ple sugars.

 d.  Attend multiple office visits to establish a baseline 
and to motivate continual weight loss.

 e.  Decrease calorie intake to approximately 500 kcal/
day less than energy expenditure (this produces a 
weight loss of approximately 1 pound/week).

 f.  Increase aerobic and strength training exercise. 
(This is essential to long-term weight loss and 
maintenance.)

 g.  Receive positive reinforcement from a support 
group, the physician, family, and friends.

 h.  Treat comorbid conditions, including depression.
 i.  Consider carefully any weight loss pharmacothera-

peutic agents or surgical procedures.
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CLINICAL CASE PROBLEM 1

A 74-Year-Old Farmer with Abdominal Pain

A 74-year-old grain farmer comes to your office for 
assessment of abdominal pain of 6 months’ duration. 
The pain is located in the central abdomen with radia-
tion through to the back. It is a dull, constant pain with 
no significant aggravating or relieving factors. It is not 
affected in any way by food. It is rated by the patient as 
a 5/10 baseline with occasional increases to 7/10. It has 
been getting worse for the past 2 months.

On examination, vital signs are stable, but the sclerae 
are slightly icteric. The abdomen is scaphoid. The liver 
margin feels slightly irregular 2 cm below the right costal 
margin. No other masses are felt. Abdominal ultrasound 
examination reveals a solid mass lesion in the area of the 
head of the pancreas measuring 4 cm. There are also 
two or three nodular densities (1 cm each) in the liver.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  benign pseudocyst of the pancreas
 b.  adenocarcinoma of the pancreas

 c.  squamous cell carcinoma of the pancreas
 d.  pancreatitis
 e.  malignant pseudocyst of the pancreas

 2.  With regard to the diagnosis in this patient, which of 
the following statements is true?

 a.  the incidence of this disease has increased during 
the past 10 years in the United States

 b.  the death rate from this disease has decreased signifi-
cantly during the past 10 years in the United States

 c.  the survival rate from this disease has increased 
greatly during the past 10 years in the United 
States

 d.  there are no accurate data on death rates from this 
disease in the United States for the past 10 years

 e.  none of the above

 3.  With regard to cancer mortality in the United States, 
which of the following statements is true?

 a.  during the past 20 years, the death rate from all can-
cers has decreased significantly in children

 b.  during the past 20 years, the death rate from pros-
tate cancer has increased by 20%

 c.  during the past 20 years, there has been no signifi-
cant change in the death rate from lung cancers

 d.  during the past 20 years, the death rate from all can-
cers has increased by 20%

 e.  during the past 20 years, the death rate from breast 
cancer has increased by 15%
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 4.  Which of the following statements is true regarding 
the leading causes of cancer mortality in the United 
States?

 a.  the leading causes of cancer death by site in men are 
lung, prostate, and colon

 b.  the leading causes of cancer death by site in women 
are breast, lung, and uterine

 c.  the most prevalent cancers in women are breast, 
uterine, and bladder

 d.  the most prevalent cancers in men are lung, blad-
der, and colon

 e.  African Americans have a lower death rate than 
white Americans from cancers

 5.  With respect to the statistics discussed in questions 3 
and 4, which of the following statements is true?

 a.  the number of cancer cases can be expected to 
increase because of the growth and aging of the 
population in coming decades

 b.  a major cause of the recent decline in lung cancer 
mortality rates in women is an increase in smoking 
rates

 c.  high colorectal cancer screening rates continue to 
counterbalance the effects of diet and lack of physi-
cal activity

 d.  the epidemic of obesity is unlikely to have any effect 
on cancer incidence and mortality trends

 e.  tobacco taxes have little effect on smoking initiation 
in adolescents

 6.  With respect to secondary prevention measures for 
cancer, which of the following is true?

 a.  the use of screening tests for breast cancer is 
decreasing

 b.  the use of screening tests for cervical cancer is 
decreasing

 c.  screening rates of at-risk populations for colorectal 
cancer remain low

 d.  physician screening rates for tobacco use in patients 
are satisfactory

 e.  lung cancer screening tests have been shown to 
reduce mortality

 7.  What is the leading cause of cancer death in women in 
the United States today?

 a.  breast cancer
 b.  colon cancer
 c.  lung cancer
 d.  brain cancer
 e.  ovarian cancer

CLINICAL CASE PROBLEM 2

A 50-Year-Old Stockbroker Who Watches 
Television

A 50-year-old stockbroker with no first-degree relatives 
with cancer visits you for your recommendations on 

colon cancer screening. She has heard about colonos-
copy from a celebrity on television but wants to know 
what the options are and what you think. She has heard 
of those stool tests but thinks the idea sounds “icky.” 
She asks you which test you are going to have when 
you turn 50 years old. You spend some time provid-
ing her with information about screening for colorectal 
cancer.

 8.  Which of the following fact regarding colon cancer 
screening is correct?

 a.  the U.S. Preventive Services Task Force (USPSTF) 
recommends only two screening methods: fecal 
occult blood testing and colonoscopy

 b.  patients should be informed that the risk of perfora-
tion or serious bleeding from colonoscopy is approx-
imately 1 in 1000 procedures in the community

 c.  colonoscopy has been proved to reduce mortality in 
large-scale screening trials

 d.  colon preparation for colonoscopy involves the 
administration of two enemas before the procedure

 e.  fecal occult blood testing involves virtually no 
preparation on the part of the patient

ANSWERS

 1.  b. The most likely diagnosis in this patient is adeno-
carcinoma of the pancreas. With the clinical history of 
progressive pain, the finding of an irregular liver bor-
der (which suggests liver metastases), and the finding 
of a mass lesion on ultrasound examination, the diag-
nosis is almost certainly confirmed. None of the other  
choices is reasonable. Pseudocysts do not show solid 
mass lesions. Squamous cell carcinoma does not occur 
in the pancreas. The history, physical findings, and 
ultrasound findings are not compatible with a diagno-
sis of pancreatitis.

 2.  a. During the past 10 years, the incidence of carci-
noma of the pancreas has increased for both men and 
women. Age-adjusted mortality from this cancer has 
also increased in the past 10 years. Pancreatic cancer 
remains one of the most lethal forms of cancer, with a 
dismal 5-year survival rate of approximately 3%.

 3.  a. Death rates from cancer, all sites and types, 
increased through 1990, then stabilized until 1993, 
and fell from 1993 through 2009. Individuals  
65 years old or older have experienced an increased 
mortality from cancer during the past 20 years. 
Between 1990 and 2009, lung and prostate can-
cer death rates decreased in men, as did breast 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the preventive measures your patients may 
undertake to lower their risk of cancer from all causes.
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and colon cancer deaths in women. Nevertheless, 
lung cancer mortality now surpasses breast can-
cer mortality in women. During the past 20 years, 
the overall death rate in children from all cancers 
has decreased by 40% in the United States. This 
is despite an increase in incidence roughly equiva-
lent to the decrease. Leukemia is the most common 
cancer among children aged 0 to 14 years, and it 
is responsible for approximately 30% of all can-
cers during childhood. Acute lymphocytic cancer 
is the most common form of leukemia in children, 
although cancer of the brain/other nervous system 
is the second most common.

 4.  a. In 2012, there were 577,190 cancer deaths in the 
United States, accounting for nearly one fourth of 
deaths in the country, surpassed only by heart dis-
ease. In men, lung cancer is by far the most com-
mon fatal cancer, followed by prostate and colorectal 
cancer. In women, lung, breast, and colorectal cancer 
are the leading sites of cancer death. Overall, men 
experience cancer death rates that are higher than 
those of women in every racial and ethnic group. 
African-American men and women have the highest 
rates of cancer mortality. Asian and Pacific Islander 
women have the lowest cancer death rates, at approx-
imately half the rate for African-American women. 
For many sites, survival rates in African Americans 
are 10% to 15% lower than those in whites. African 
Americans are less likely to receive a cancer diagno-
sis at an early, localized stage, when treatment can 
improve chances of survival. Cancer prevalence rates 
(excluding skin cancers) by site in men are highest for 
prostate, lung, and colon; in women (again exclud-
ing skin cancers), they are breast, lung, and colon, 
respectively.

 5.  a. The rate of cancer incidence has declined since 
the early 1990s. Nevertheless, the huge demographic 
shift occurring in the U.S. population is likely to 
yield increased numbers of cancer prevalence for 
the foreseeable future. Age is a risk factor for the 
development of cancer, but it is not the only one. 
Because of reduced cigarette consumption, we are 
seeing a reduction in lung cancer death rates in men 
and since 2005 a slight decrease in mortality rates 
in women as well. Obesity is a risk factor for sev-
eral cancers, including female breast (among post-
menopausal women), colon, and prostate cancer. 
There is a definite cancer link to smoking, a possi-
ble link to dietary fat and physical inactivity, and a 
definite link to multiple environmental carcinogens, 
all of which may play a role in the changing cancer 

epidemiology. Despite the protestations of tobacco 
companies, tobacco taxes are extremely effective 
in curbing smoking initiation rates in children and 
adolescents.

 6.  c. Screening rates remain low in most populations 
despite evidence of effectiveness of many interven-
tions. Although mammography and cervical can-
cer screening rates are increasing, colorectal cancer 
screening rates, although slowly increasing, still 
remain low, despite the fact that effective methods 
exist. Lung cancer is the leading cause of death in 
men and women of all races and ages. Yet many clini-
cians fail to perform the basic screen of asking about 
tobacco use in their patients. Despite the proliferation 
of physician and health industry advertising to the 
contrary, no lung cancer screening method has been 
shown to reduce mortality.

 7.  c. Although analysis of death rates between 2003 and 
2009 finally showed a decline in lung cancer mortality 
in women, lung cancer remains the leading cause of 
death in women. This is primarily associated with the 
significantly increased risk as a result of smoking, as 
previously discussed.

 8.  b. The USPSTF recommends only that screening 
take place, not the specific method, which should be 
the patient’s choice after a coherent discussion with 
the clinician of the options available. Fecal occult 
blood testing, colonoscopy, and sigmoidoscopy are 
all acceptable screening methods. Patients should 
be informed of all the risks and benefits and alterna-
tives available. That would include the risk of perfo-
ration or serious bleeding from colonoscopy, which 
is between 1 in 1000 and 1 in 3000 procedures, as 
reported in several series in the literature. As with any 
procedures, risks are reduced by using a colonoscopist 
who performs a large volume of procedures. Some-
day, clinician-specific outcome rates will be public 
knowledge, but until then, family physicians must act 
as information gatherers for their patients. Although 
colonoscopy has not been proved to reduce colorec-
tal cancer mortality in large-scale screening trials, the 
presumption is that it will. Several trials are under 
way. Colon preparation for colonoscopy is extensive; 
it involves the administration of cathartics the night 
before the procedure and restriction of oral intake, 
both of which are sometimes difficult for the elderly. 
Fecal occult blood testing involves careful attention 
to dietary intake and medications on the part of the 
patient to reduce false-positive and false-negative 
results.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The following are the most important preventive mea-
sures that your patients may undertake to lower their 
risk of cancer from all causes: (1) discontinue ciga-
rette, pipe, and cigar smoking or tobacco chewing; 
(2) decrease the amount of alcohol consumed; (3) 
decrease the amount of dietary fat, especially satu-
rated fat; (4) maintain a normal weight (to be accom-
plished by a decrease in dietary fat, a decrease in 

overall calorie intake, and an exercise program); (5) 
decrease exposure to environmental carcinogens 
whenever possible (protect yourself when applying 
pesticides, herbicides, and related chemicals); (6) 
avoid sun exposure without a sunscreen with a sun 
protective factor of 15 or greater; and (7) follow the 
USPSTF recommendations concerning the periodic 
health examination.

SUMMARY

 1.  Death rates from cancer among all ages, all sites and 
types, have declined from 1993 through 2011, with the 
exception of liver and pancreatic cancers, which have 
risen.

 2.  Cancer remains the second leading cause of death in 
the United States, responsible for one fourth of deaths 
in the country.

 3.  In men, lung cancer is by far the most common fatal 
cancer, followed by prostate and colorectal cancer.

 4.  In women, lung, breast, and colorectal cancers are the 
leading causes of cancer death.

 5.  African Americans are less likely to receive a cancer 
diagnosis at an early, localized stage, when treatment 
can improve chances of survival.

 6.  In men, cancer prevalence rates (excluding skin can-
cers) by site are highest for prostate, lung, and colon; 
in women (again excluding skin cancers), they are 
breast, lung, and colon, respectively.

 7.  Screening rates remain low in most populations 
despite evidence of effectiveness of many screening 
interventions.

Suggested Reading
For more information, visit the following websites:
American Cancer Society: www.cancer.org.
Centers for Disease Control and Prevention, Division of Can-

cer Prevention and Control (CDC): www.cdc.gov/cancer.

National Cancer Institute: http://nci.nih.gov. (http:// 
remoteaccess.nci.nih.gov)

Surveillance, Epidemiology, and End Results home page of the 
National Cancer Institute: www.seer.cancer.gov.

C H A P T ER  11

Cardiovascular Epidemiology

CLINICAL CASE PROBLEM 1

A 52-Year-Old Man with Coronary Heart 
Disease Who Has Had Both a Coronary 
Artery Bypass Grafting Procedure and 
Percutaneous Transluminal Angioplasty 
Procedures Done

A 52-year-old man with a history of coronary artery dis-
ease treated by a coronary artery bypass grafting proce-
dure after three percutaneous transluminal angioplasty 
procedures and who currently is undergoing “triple 
angina therapy” comes to your office for a discussion of 
his condition and of the implications of his condition for 
his children. He recently has read that family history is a 
strong risk factor for heart disease.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Since 1984, cardiovascular disease mortality in 
women in the United States has:

 a.  exceeded that of men
 b.  decreased by 30%
 c.  stayed the same
 d.  been exceeded by men
 e.  decreased by more than 50%

 2.  Since 1979, cardiovascular disease mortality for men 
in the United States has:

 a.  increased by 50%
 b.  decreased
 c.  attained parity with women
 d.  increased by 20%
 e.  remained unchanged

http://www.cancer.org
http://www.cdc.gov/cancer
http://nci.nih.gov
http://remoteaccess.nci.nih.gov
http://remoteaccess.nci.nih.gov
http://www.seer.cancer.gov
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 3.  Which of the following regarding stroke epidemiol-
ogy is correct?

 a.  50% of stroke deaths occur outside of hospitals
 b.  stroke is the second leading cause of death in the 

United States
 c.  thrombotic strokes are more deadly than hemor-

rhagic or thromboembolic strokes
 d.  age-adjusted death rates are lower in African 

Americans than in other groups
 e.  Latinos have a higher age-adjusted death rate than 

other populations

 4.  What has been the major reason for the decline in the 
death rate from cardiovascular disease in the United 
States?

 a.  new technology
 b.  improved pharmacology
 c.  better surgical techniques
 d.  risk factor reduction
 e.  nobody really knows for sure

 5.  The risk for development of cardiovascular disease in 
patients with hypertension compared with patients 
who do not have hypertension is:

 a.  three or four times as high for heart disease and 
seven times as high for stroke

 b.  twice as high for heart disease and five times as 
high for stroke

 c.  six times as high for heart disease and eight times 
as high for stroke

 d.  the same for heart disease and twice as high for 
stroke

 e.  the same for heart disease and the same for stroke

 6.  Regarding cigarette smoking and the risk for devel-
opment of heart disease, which of the following state-
ments is true?

 a.  cigarette smokers have a 70% greater risk for devel-
opment of heart disease than that of nonsmokers

 b.  cigarette smokers have a 50% greater risk 
for development of heart disease than that of 
nonsmokers

 c.  cigarette smokers have a 25% greater risk 
for development of heart disease than that of 
nonsmokers

 d.  cigarette smokers have a 10% greater risk for devel-
opment of heart disease than that of nonsmokers

 e.  there is no difference in the risk for development 
of heart disease between smokers and nonsmokers

 7.  Regarding cigarette smoking, which of the following 
statements is true?

 a.  the risk of heart disease is increased by up to 30% 
for nonsmokers exposed to workplace or at-home 
environmental tobacco smoke

 b.  smoking costs Americans approximately $20 bil-
lion in medical care per year

 c.  after quitting, smokers’ risk of heart disease 
decreases by 50% after 10 years

 d.  there is a direct correlation between smoking and 
education levels

 e.  since 1969, the prevalence of smoking has increased 
by 20%

 8.  Regarding serum cholesterol concentration and the 
incidence of heart disease, which of the following 
statements is true?

 a.  for each 1% reduction in serum cholesterol con-
centration, there is a 6% reduction in the risk of 
heart disease death

 b.  for each 1% reduction in serum cholesterol con-
centration, there is a 4% reduction in the risk of 
heart disease death

 c.  for each 1% reduction in serum cholesterol con-
centration, there is a 2% reduction in the risk of 
heart disease death

 d.  for each 1% reduction in serum cholesterol con-
centration, there is a 1% reduction in the risk of 
heart disease death

 e.  there is no established relationship between serum 
cholesterol concentration and the risk of heart dis-
ease death

 9.  Regarding the risk of obesity in relation to cardio-
vascular disease, which of the following statements is 
(are) true?

 a.  obesity is a risk factor for hypertension
 b.  obesity is a risk factor for hypercholesterolemia
 c.  obesity is a risk factor for diabetes
 d.  obesity is an independent risk factor for heart 

disease
 e.  all of the above

 10.  Body mass index (BMI) is defined as which of the 
following?

 a.  the weight in pounds divided by the square of the 
height in meters

 b.  the weight in kilograms divided by the square of 
the height in meters

 c.  the square of the height in meters divided by the 
weight in pounds

 d.  the square of the height in meters divided by the 
weight in kilograms

 e.  none of the above

 11.  What is the definition of obesity?
 a.  a weight 40% higher than normal weight for 

height
 b.  a BMI of more than 25 kg/m2

 c.  a weight 20% higher than normal weight for 
height

 d.  a BMI of 30 kg/m2 or greater
 e.  a weight 10% higher than normal weight for 

height
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 12.  With respect to physical inactivity (sedentary life-
style) and the risk of cardiovascular disease, which of 
the following statements is (are) true?

 a.  sedentary lifestyle is an independent risk factor for 
cardiovascular disease

 b.  sedentary lifestyle is associated with an increased 
death rate from cardiovascular disease

 c.  sedentary lifestyle may be as strong a risk factor for 
cardiovascular disease as several other risk factors 
combined

 d.  sedentary lifestyle is strongly correlated with 
obesity

 e.  all of the above

 13.  What is the estimated percentage of Americans with 
hypertension whose blood pressure is under control?

 a.  60%
 b.  75%
 c.  45%
 d.  10%
 e.  5%

 14.  With respect to primary prevention of hypertension, 
all except which of the following are proven to be 
effective?

 a.  weight loss
 b.  reduced dietary sodium intake
 c.  moderation of alcohol intake
 d.  increased physical activity
 e.  calcium supplementation

 15.  Which of the following statements regarding the pri-
mary prevention of hypertension is true?

 a.  the demonstrated reductions in blood pressure by 
lifestyle changes can be as large as those seen in 
pharmacotherapy

 b.  lifestyle changes more effectively reduce blood 
pressure levels in men than in women

 c.  blood pressure reductions as a result of lifestyle 
changes are sustained for an average of 6 to 12 
months

 d.  sodium added to processed food counts for an 
average of 20% of daily dietary sodium intake

 e.  suburbanization of living patterns in the United 
States has no linkage to hypertension epidemiology

ANSWERS

 1.  a. Since 1984, the number of cardiovascular dis-
ease deaths for women has exceeded that for men. In 
2009, there were 401,495 female deaths attributed 
to cardiovascular disease and 386,436 male deaths. 
There were 270,865 female deaths attributed to can-
cers of all causes and 296,763 male deaths because 
of cancers. For both men and women, death rates 
attributed to cardiovascular disease declined by 
27.8% between 1997 and 2009, with the sharpest 
decline in the period between 2004 and 2009.

 2.  b. Since 1979, the cardiovascular disease mortality 
rate for men in the United States has decreased from 
500,000 deaths per year to approximately 300,000.

 3.  a. Of stroke deaths, 50% occur outside of hospi-
tals. Most patients do not make it to health care. 
That is why the first few hours, when thrombolytic 
therapy can be administered to nonhemorrhagic 
stroke victims, are so important. As of 2015, stroke 
is the fifth leading cause of death in the United 
States, after heart disease, cancer, chronic lower 
respiratory diseases and accidents. On average, 
every 4 minutes, someone dies of stroke. Throm-
botic strokes are less deadly than hemorrhagic or 
thromboembolic strokes, but they are more com-
mon and account for more than 80% of strokes. 
Age-adjusted death rates from stroke are higher 
in African Americans than in other groups. Age 
adjusted death rates are lower in Hispanics than in 
other groups including whites.

 4.  d. The major reasons for the significant decrease 
in cardiovascular mortality in the United States 
are changes in lifestyle and risk factor reduction. 
Other significant contributing factors include 
new technology, improved pharmacology, better 
surgical techniques, and more effective medical 
management.

 5.  a. Americans with hypertension have three or four 
times the risk for development of heart disease and 
as much as seven times the risk of stroke as do those 
with normal blood pressure.

 6.  a. Cigarette smoking is a major risk factor for car-
diovascular disease. Cigarette smokers are at increased 
risk for fatal and nonfatal myocardial infarctions and 
for sudden cardiac death. Compared with nonsmok-
ers, smokers have a 70% greater prevalence rate of 
heart disease, a twofold to fourfold greater incidence 
of acquiring heart disease, and a twofold to fourfold 
greater risk for sudden death.

 7.  a. The risk of heart disease is increased by up to 
30% for those nonsmokers exposed to workplace 
or at-home environmental tobacco smoke. Smok-
ing cost Americans more than $193 billion dollars 
a year between 2000 and 2010. Direct medical costs 
were $96 billion a year, and lost productivity costs 
averaged $97 billion each year. With numbers like 
these, which do not even begin to measure the human 
costs, it is inconceivable that politicians in the United 
States still can support tobacco farming subsidies year 
after year. After quitting, smokers’ heart disease risk 
decreases by 50% after 1 year, making the rationale 
for quitting all the more potent. There is an inverse 
relationship between smoking and education levels. 
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The higher the education levels, the lower the smok-
ing rate. Tobacco sellers know this and target peo-
ple of lower education levels with advertising. Since 
1969, the prevalence of smoking in the United States 
has declined by 40% in people older than 18 years. 
The percentage of students in grades 9 through 12 
who reported ever trying cigarettes declined from 
70.4% in 1999 to 46.3% in 2009.

 8.  c. Elevated serum cholesterol levels are associated 
with an increased risk of heart disease. Epidemio-
logic work in this area has suggested that for each 1% 
reduction in serum cholesterol concentration, there 
is an associated 2% reduction in the risk of death 
from heart disease.

 9.  e. Being obese is a risk factor for hypertension, 
hypercholesterolemia, and diabetes mellitus. It is also 
an independent risk factor for heart disease. Being 
obese and being physically inactive increases all risks.

 10.  b. BMI is defined as the weight of a person in kilo-
grams divided by the height of the person in meters 
squared. Tables are available that allow the calcula-
tion of BMI to be made easily in the office.

 11.  d. The definition of obesity is a BMI of 30 or 
greater.

 12.  e. Physical inactivity, or a sedentary lifestyle, is 
quickly becoming recognized as a powerful risk fac-
tor for cardiovascular disease. It is recognized as an 
independent risk factor for cardiovascular disease and 
cardiovascular death. There is extensive evidence that 
a vigorous exercise program in fact may counteract 
many other risk factors with regard to both the car-
diovascular death rate and the cardiovascular disease 
prevalence rate. Physical inactivity is also associ-
ated with being obese, and these two risk factors are 
additive.

Weight reduction programs are rarely successful in the 
absence of a reasonable exercise program. Most author-
ities suggest that to make a significant difference to the 
cardiovascular system, aerobic exercise must occur daily 
and last at least 30 minutes per session.

 13.  c. During 2003-2010, approximately 67 million 
U.S. adults 18 years of age or older had hypertension. 
Of these adults, 31 million (46%) had their condition 
controlled. Control was defined as blood pressure 

lower than 140/90 mm Hg. Blood pressure control 
was lowest among those who did not have a usual 
source of medical care (12%) and was well below 
45% for young adults (31%) and Mexican Americans 
(37%). Of those with uncontrolled hypertension, 
nearly 90% had a usual or primary source of health 
care and insurance. Better control of blood pressure 
should be a focus of primary care. In addition to 
improved access to and use of health care, this should 
include better use of lifestyle modifications including 
daily exercise, reduced intake of salt, and better man-
agement of obesity.

 14.  e. Weight loss, reduction of dietary sodium 
intake, moderation of alcohol intake, and increased 
physical activity are all effective (level of evidence 
A or B) in the prevention and control of hyperten-
sion. Calcium supplementation, although effective 
in some studies, has not been proved to be effec-
tive in large population studies or randomized con-
trolled trials.

 15.  a. Multiple studies have demonstrated that reduc-
tions in blood pressure by lifestyle changes can be 
as large as those with pharmacotherapy. Yet most 
physicians largely continue to ignore this fact and 
fail to educate their patients about this or work with 
them to achieve success in lifestyle changes. Imagine 
the cost savings to us all if clinicians were as effec-
tive in helping to change people’s behaviors as they 
are in prescribing pharmaceuticals. Blood pressure 
reductions as a result of lifestyle changes are equally 
effective in both male and female populations and 
in all ethnicities, races, and socioeconomic groups. 
Moreover, blood pressure reductions resulting from 
lifestyle changes are sustained well beyond 3 years 
in most studies. Sodium added to processed food 
counts for an astounding average of 70% of daily 
dietary sodium intake in the United States. This 
is why clinicians should encourage patients to pay 
careful attention to food labels. Dietary sodium 
reduction is linked directly to primary prevention 
of hypertension. Suburbanization of living patterns 
has also been linked to obesity epidemiology in the 
United States. Obesity is a risk factor in hyper-
tension. With people becoming more dependent 
on the automobile even for basic activities of daily 
living such as eating lunch, physical activity levels 
have declined and obesity and hypertension have 
increased.
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SUMMARY

 1.  There has been a significant decrease in cardiovascu-
lar mortality rates in the United States during the past  
15 years for both men and women; however, the num-
ber of female deaths per year still exceeds that of men.

 2.  Major reasons for the decrease in cardiovascular mor-
tality rates in the United States are lifestyle modifi-
cation and risk factor reduction. Evidence-based 
treatments including technology, pharmacology, and 
surgery have also contributed significantly to the 
decrease in cardiovascular mortality.

 3.  Lifestyle modifications, particularly weight loss and 
physical activity, are particularly important in efforts 
to further reduce cardiovascular mortality.

 4.  Hypertension, hypercholesterolemia, cigarette smok-
ing, obesity, and physical inactivity are independent 
risk factors for cardiovascular disease.

 5.  A vigorous exercise program may be enough to coun-
teract several other cardiovascular risk factors and to 
prevent cardiovascular morbidity and mortality.

 6.  Death rates from stroke are significantly higher in 
African Americans than in whites.

 7.  Cigarette smoking is estimated to account for 40% of 
deaths from heart disease in Americans younger than 
65 years.

 8.  The continuing education of the U.S. population with 
respect to what they can do for themselves to decrease 
risks of cardiovascular disease remains our number 
one priority. Aggressive intervention with risk fac-
tors through lifestyle modification, education, and  
counseling will remain one of the greatest and most 
rewarding challenges for family physicians in this 
century.

 9.  The demonstrated reductions in blood pressure by 
lifestyle changes can be as large as those with pharma-
cotherapy. Clinicians need to educate their patients of 
this fact and learn effective means of helping to moti-
vate patients to achieve these changes. Proven mea-
sures include restricting dietary sodium, increasing 
daily consumption of fruits and vegetables, increas-
ing physical activity, losing weight, and eliminating 
tobacco use.

C H A P T ER  12

Bioterrorism

CLINICAL CASE PROBLEM 1

A Disturbing News Report

You are driving to your office after making hospi-
tal rounds and hear a news flash on the radio that 
several people in your community have come down 
with a mysterious respiratory illness that has caused 
three seemingly healthy middle-aged people to die 
suddenly and unexpectedly. The report says author-
ities have reason to suspect an act of bioterrorism. 
When you arrive at the office, your telephone lines 
are being flooded with incoming calls. Your recep-
tionist says, “What’s going on? Why is everyone  
panicked?”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is your best source of reliable information 
about the situation?

 a.  local television news reports
 b.  local health department
 c.  police department
 d.  Centers for Disease Control and Prevention (CDC) 

website
 e.  local newspaper

 2.  You receive the necessary information from the 
appropriate source. The next day you speak by tele-
phone to a patient at work who gives you a plausible 
exposure history and relates symptoms that are of 
concern to you. Which of the following is your most 
appropriate next step for this patient?
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 a.  send the patient home to await instructions
 b.  send the patient to the hospital emergency department
 c.  bring the patient into the office for an evaluation
 d.  make a home visit to the patient
 e.  none of the above

 3.  You make the correct choice in the next step for 
care for this patient. Whom should you immediately 
notify regarding the patient and your concerns?

 a.  the local health department
 b.  the hospital emergency department
 c.  the local police
 d.  no one because it would be a violation of the 

patient’s privacy
 e.  a, b, and c

 4.  The agents used in bioterrorism attacks are grouped 
into which of the following categories?

 a.  biologic and radiologic
 b.  biologic, radiologic, and chemical
 c.  inhaled, topical, and ingested
 d.  chemical and radiologic
 e.  none of the above

 5.  Which of the following characteristics distinguish 
smallpox (variola) eruptions from those of chicken-
pox (varicella)?

 a.  varicella eruptions are centrifugal; variola eruptions 
are centripetal

 b.  variola eruptions break out all at once; varicella 
eruptions come in crops

 c.  varicella eruptions are preceded by a highly febrile 
prodrome; variola eruptions are not

 d.  variola eruptions are uncomfortable; varicella erup-
tions are not

 e.  varicella eruptions progress slowly; variola erup-
tions progress to pustules in less than 12 hours

 6.  During which of the following times is the patient 
infected with variola not contagious?

 a.  the incubation period
 b.  the febrile prodrome
 c.  during the initial rash on the tongue and in the 

mouth
 d.  during the pustular eruptions
 e.  after scab formation

 7.  Which of the following is true regarding smallpox?
 a.  direct face-to-face contact is the most common 

means of smallpox spread
 b.  smallpox can be spread through direct contact with 

infected body fluids or contaminated objects such as 
bedding and clothing

 c.  smallpox can be spread through the air of enclosed 
buildings

 d.  humans are the only natural hosts of variola
 e.  all of the above

 8.  Which of the following is not true regarding plague?
 a.  a swollen, tender lymph gland is the typical sign of 

the most common form of human plague
 b.  signs of bubonic plague include a swollen gland 

with fever, chills, headache, and extreme exhaustion
 c.  symptoms appear 12 to 16 days after being infected
 d.  pneumonic plague causes high fever, chills, cough, 

difficulty breathing, and bloody sputum
 e.  14% of all plague cases in the United States are fatal

CLINICAL CASE PROBLEM 2

Show and Tell (and Pray It Never Happens)

As part of a bioterrorism preparedness program, you 
are asked to lecture to a group of your colleagues at the 
local hospital. Here are some of the questions you are 
asked. Choose the correct response.

 9.  What is (are) the appropriate choice(s) of antibiotic 
prophylaxis for a possible inhalation anthrax exposure?

 a.  ciprofloxacin
 b.  doxycycline
 c.  trimethoprim-sulfamethoxazole
 d.  cephalosporins
 e.  a and b

 10.  Which of the following is (are) correct regarding 
inhalation anthrax?

 a.  symptoms usually appear within 7 days
 b.  the symptom complex includes fever, chills, sweats, 

fatigue, minimally productive cough, nausea or 
vomiting, and chest discomfort

 c.  chest radiograph initially may show mediastinal 
widening, paratracheal or hilar fullness, and pleu-
ral effusions or infiltrates

 d.  pleural effusions are a common complication
 e.  all of the above

 11.  Chemical agents such as sarin typically work by caus-
ing neurotoxicity. Common routes of exposure to the 
agent sarin include which of the following?

 a.  breathing contaminated air
 b.  eating contaminated food
 c.  drinking contaminated water or touching contam-

inated surfaces
 d.  a, b, and c
 e.  a and c

 12.  People exposed to chemical bioterrorism agents may 
typically experience which of the following symp-
toms within seconds to hours?

 a.  runny nose, watery eyes, blurred vision, confusion, 
and headache

 b.  drooling and excessive sweating
 c.  cough, chest tightness, and rapid breathing
 d.  nausea, vomiting, and diarrhea
 e.  all of the above
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 13.  Which of the following is (are) an effective antidote(s) 
to the common neurotoxic chemical agents?

 a.  atropine
 b.  succinylcholine
 c.  ethanol
 d.  2-PAM (pralidoxime [2-pyridine aldoxime methyl 

chloride])
 e.  a and d

 14.  What are the short- and long-term effects of expo-
sure to neurotoxic chemical agents?

 a.  permanent neurologic impairment at any level of 
exposure

 b.  mild or moderately exposed people usually recover 
completely

 c.  even severely exposed people are likely to survive
 d.  most neurologic impairments last 1 or 2 years
 e.  even people who were mildly exposed are likely to 

die

 15.  Which of the following is true regarding the classic 
stages seen in acute radiation syndrome?

 a.  in the prodromal stage, classic symptoms include 
nausea, vomiting, and possibly diarrhea (depend-
ing on dose) and occur minutes to days after 
exposure

 b.  the symptoms of the prodromal stage may last for 
up to several months

 c.  in the latent stage, the patient feels weak and som-
nolent for a few weeks

 d.  in the manifest illness stage, the symptoms are 
specific to the neurologic system and last several 
months

 e.  in the final stage, recovery or death, most patients 
who recover will be back to normal in a matter of 
days

ANSWERS

 1.  a. Your local health department is your best source 
of information about any bioterrorist threats. Since the 
events in the United States of September and October 
2001, a massive public health effort has been made to 
link local health departments to the state departments 
of health and the federal CDC. Although notification 
protocols should work from local to state to federal 
authorities, your local health department should have 
the most reliable information about events in your area.

 2.  b. The local hospital emergency department is the 
best place for an evaluation. Most local hospitals now 
have protocols in place for evaluation of patients 
with potential exposures or symptoms suggestive of 
an exposure. Clinicians should familiarize themselves 
with the protocols in place for their area hospitals.

 3.  b. The family physician’s responsibility for appro-
priate notification is an important and crucial part of 

the response to a potential bioterrorist agent expo-
sure. Clinicians are on the frontlines of any commu-
nity event and are advised by the CDC to notify the 
local health department (most county health depart-
ments in the United States have a 24-hour access) and 
police department of any potential danger. In this 
case, in which a patient is being sent to the emergency 
department, the standard of care and public health 
is to notify the hospital at once. Early notification is 
critical to an early response, and it is a critical duty of 
all physicians.

 4.  b. The agents used in terrorism attacks are grouped 
into the following categories: biologic, radiologic, and 
chemical.

Biologic agents used in terrorism are further separated 
into three categories, A, B, or C, depending on how eas-
ily they can be spread and the severity of illness or death 
they cause. Category A agents are considered the high-
est risk and the highest priority. Category B agents are 
the second highest priority. Category C agents are the 
third highest priority and include emerging pathogens 
that could be engineered for mass spread in the future. 
Category A agents include organisms and toxins that 
pose the highest risk to the public and national security 
for the following reasons: they can be easily spread or 
transmitted from person to person; they result in high 
death rates and have the potential for major public health 
impact; they could cause extreme concern and social dis-
ruption, and they require special action for public health 
preparedness. Category A bioterrorism agents include 
smallpox, plague, anthrax, botulism, tularemia and viral 
hemorrhagic fevers.

Examples of radiologic agents include traditional ther-
monuclear devices, so-called dirty bombs (small explosive 
devices containing radioactive materials), and radioactive 
waste in various delivery vehicles.

Examples of chemical agents include the nerve agent 
sarin, VX, and mustard gases. Unfortunately, a veritable 
wealth of possible agents is at the disposal of determined 
terrorists. The clinician should become familiar with the 
more common agents and their effects. A good source of 
information is the CDC website (www.cdc.gov), which 
has multiple links to other reliable sites.

 5.  b. Smallpox (variola) is a serious, contagious infec-
tious disease with an overall fatality rate of approx-
imately 30% in unimmunized populations. There 
is no treatment for smallpox; the only prevention is 
vaccination. Naturally occurring smallpox was elimi-
nated from the world in the late 1970 s and declared 
eradicated in 1980, after which routine vaccination 
was stopped. The eruptions of chickenpox (varicella) 
can be confused with those of smallpox (variola). 
Fortunately, there are ways to distinguish between 
the two. Varicella eruptions tend to be centripetal, 
occurring on the face, scalp, and trunk primarily. 

http://www.cdc.gov
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Variola eruptions are more centrifugal, occurring 
primarily on the face, arms, and distal extremities, 
including the palms and soles. Variola eruptions, 
which typically begin on the tongue, break out all at 
once; varicella eruptions come in crops over several 
days. Varicella eruptions are preceded by a very min-
imal prodrome of less than 2 days, although a highly 
febrile severe prodrome for 1 to 4 days is character-
istic of variola. Both variola and varicella eruptions 
are uncomfortable. Varicella eruptions progress 
rapidly, going from papules to vesicles sometimes in 
24 hours; variola eruptions progress from macules, 
or spots, to pustules over several days. Pictures of 
each of these eruptions are available on the CDC  
website.

 6.  a. There is an incubation period of approximately 
12 to 14 days, during which time (and the only time) 
people are not contagious. The prodrome phase of 
2 to 4 days consists of initial symptoms that include 
fever, malaise, head and body aches, and high tem-
perature of 38.3° to 40° C. Rash begins as small red 
spots on the tongue, which develop into sores that 
break open. A rash will then appear on the face and 
spread to the arms, legs, and then hands and feet. 
Within 24 hours, the rash spreads to all parts of the 
body. The rash then becomes raised bumps that are 
filled with a thick, opaque fluid and often have a 
depression in the center. These become pustules that 
crust over after 2 weeks.

 7.  e. Direct and prolonged face-to-face contact usu-
ally is required to spread smallpox. Smallpox also can 
be spread through direct contact with infected body 
fluids or contaminated objects (bedding or clothing) 
and rarely through the air in enclosed settings such as 
buildings and airplanes. Humans are the only natural 
hosts of variola.

 8.  c. A swollen, tender lymph gland is the typical 
sign of the most common form of human plague—
bubonic plague. Signs of bubonic plague include 
a swollen gland with fever, chills, headache, and 
extreme exhaustion. Symptoms appear 2 to 6 days 
after being infected. In nonterror situations, the 
infection is spread most commonly by the bites of 
fleas from rodent carriers. Plague will spread through 
the bloodstream to the lungs, causing pneumonic 
plague, which is characterized by high fever, chills, 
cough, difficulty breathing, and bloody sputum. Of 
all plague cases in the United States, 14% or less are 
fatal, but the illness is successfully treatable with anti-
biotics if it is detected early. The mortality rate for 
pneumonic plaque is as high as 50% if not diagnosed 
within 24 hours. Pneumonic plaque can be spread by 
aerosolized particles and is the most likely form to be 
used in a bioterrorism situation.

 9.  e. Ciprofloxacin and doxycycline are approved by 
the U.S. Food and Drug Administration for prophy-
laxis of inhalational Bacillus anthracis infection. Both 
have adverse effects in children. Amoxicillin is an 
option for children and pregnant or lactating women; 
trimethoprim-sulfamethoxazole and cephalosporins 
should not be used because anthrax is often resistant 
to these drugs.

 10.  e. Symptoms from cutaneous, gastrointestinal, and  
inhalation anthrax usually appear within 7 days, 
but symptoms of inhalation anthrax can take up to  
42 days or more to appear if the inhaled spores remain 
dormant. Typical symptoms of inhalation anthrax 
include fever, chills, sweats, fatigue, minimally pro-
ductive cough, nausea or vomiting, and chest dis-
comfort. Sounds like influenza? This is the problem 
during winter months. Chest radiograph initially may 
show mediastinal widening, paratracheal fullness, 
hilar fullness, and pleural effusions or infiltrates or 
both. Pleural effusions are common complications. 
Patients can survive but require aggressive support-
ive care and multidrug antibiotic regimens. More 
than half the people infected with inhalation anthrax 
die, although 80% of people infected with cutaneous 
anthrax will survive.

 11.  d. Common routes of exposure to the agent sarin 
include breathing of contaminated air, eating of con-
taminated food, drinking of contaminated water, and 
touching of contaminated surfaces.

 12.  e. Patients may experience any or all of the follow-
ing symptoms, often within seconds or minutes of 
exposure: runny nose, watery eyes, blurred vision, 
confusion, headache, drooling and excessive sweat-
ing, cough, chest tightness, rapid breathing, nausea, 
vomiting, and diarrhea. Rapid treatment is essential 
for survival.

 13.  e. Patients whose skin or clothing is contaminated 
with liquid nerve agent can contaminate rescuers by 
direct contact or through off-gassing vapor. Nerve 
agents are extremely toxic and can cause death 
within minutes to hours after exposure, from respi-
ratory failure. Atropine and pralidoxime (2-PAM) 
are antidotes for nerve agent toxicity; however, pra-
lidoxime must be administered within minutes to a 
few hours after exposure (depending on the specific 
agent) to be effective. Treatment consists of sup-
portive measures and repeated administration of 
antidotes.

 14.  b. People with mild or moderate exposure to neu-
rotoxic agents usually recover completely, although 
effects can last 1 to 2 weeks. People severely exposed 
to neurotoxic agents are not likely to survive.
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 15.  a. Acute radiation syndrome (ARS) is an acute ill-
ness caused by irradiation of the entire body by a high 
dose of ionizing radiation in a very short period (usu-
ally a matter of minutes). There are four stages of 
ARS:

 •  Prodromal stage: The classic symptoms for  
this stage are nausea, vomiting, and possibly  
diarrhea (depending on dose), which occur  
minutes to days after exposure. The symptoms 
may last (episodically) for minutes up to several 
days.

 •  Latent stage: In this stage, the patient looks and 
feels generally healthy for a few hours or even up 
to a few weeks.

 •  Manifest illness stage: In this stage, the symptoms 
depend on the specific syndrome and last hours up 
to several months.

 •  Recovery or death stage: Most patients who do not 
recover will die within several months of exposure. 
The recovery process lasts from several weeks up 
to 2 years.

There are three syndromes associated with the manifest 
illness stage: bone marrow syndrome, gastrointestinal 
syndrome, and cardiac syndrome (each named for the 
system affected). Individuals with the cardiac and gastro-
intestinal syndromes rarely survive. Treatment of ARS is 
supportive because the damage has been done; only the 
outcome is unknown.

Suggested Reading
Centers for Disease Control and Prevention website contains 

a wealth of up-to-date information: http://emergency.cdc. 
gov/az/a.asp

Harris MD, Yeskey K. Bioterrorism and the vital role of family 
physicians. Am Fam Physician. 2011;84(1):18–20.

O’Brien KK, Higdon ML, Halverson JJ. Recognition and 
management of bioterrorism infection. Am Fam Physician. 
2003;67(9):1927–1934.

SUMMARY

Family physicians are likely to find themselves on the 
frontline of response to bioterrorism. Each of us needs 
to become familiar with the local public health apparatus 
and to establish lines of communication with authorities 
before such an event. The events of 2001 and subsequent 
years have taught us that no locale is immune to the 
possibility of terror threats and actions. Agents used to 

create terror and to injure the population can be biologic, 
chemical, and radiologic. Common agents of concern 
include smallpox, anthrax, plague, sarin, mustard gas, and 
a variety of radiologic weapons. A good source of infor-
mation on this subject is the CDC. Visit their website at 
www.cdc.gov.

C H A P T ER  13

Influenza and Other Emerging 
Diseases

CLINICAL CASE PROBLEM 1

A 73-Year-Old Man with Fever, Headache, and 
Myalgia

You are called to see a 73-year-old boarding home res-
ident with a 24-hour history of temperature of 39.4° C, 
headache, myalgia, cough, rhinorrhea, sore throat, and 
malaise. Seven other residents in the same boarding 
home have come down with similar symptoms. It is 
late winter, and there has been a significant outbreak of 
respiratory illness in the community. He has received no 
vaccinations in the previous 5 years. On examination, 
the patient appears acutely ill with fever, tachypnea, and 

tachycardia. The patient also has prominent pharyngeal 
erythema. There are a few expiratory rhonchi heard and 
intermittent bilateral rales in the lower lung fields.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  influenza A
 b.  bronchiolitis
 c.  bacterial pneumonia
 d.  septicemia secondary to an unknown focus of 

infection
 e.  peritonsillar abscess

 2.  Which of the following investigation may be indi-
cated in this patient?

 a.  complete blood cell count (CBC)
 b.  blood cultures
 c.  chest radiograph

http://emergency.cdc.gov/az/a.asp
http://emergency.cdc.gov/az/a.asp
http://www.cdc.gov/
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 d.  all of the above
 e.  none of the above

 3.  Which of the following statements regarding influ-
enza is (are) true?

 a.  influenza epidemics occur annually and are of 
major public health importance worldwide

 b.  influenza viruses are subclassified as influenza A, 
influenza B, and influenza C

 c.  excess morbidity and mortality are reported con-
sistently during influenza epidemics

 d.  all of the above
 e.  none of the above

 4.  Concerning the use of antibiotics in influenza infec-
tion in the elderly, which of the following state-
ments most accurately describes a high practice 
standard?

 a.  no elderly patients with influenza should receive 
prophylactic antibiotics

 b.  all elderly patients with influenza should receive 
prophylactic antibiotics

 c.  in most cases of uncomplicated influenza, the risk/
benefit ratio favors withholding of antibiotics

 d.  basically, give the patient antibiotics if he or she 
asks for them; if the patient does not ask, do not 
give them

 e.  nobody really knows for sure

 5.  What is the most common complication of the illness 
described in this patient?

 a.  meningitis
 b.  pneumonia
 c.  serum sickness
 d.  agranulocytosis
 e.  brain abscess

 6.  Which of the following types of influenza is respon-
sible for most of the world pandemics?

 a.  influenza A
 b.  influenza B
 c.  influenza C
 d.  influenza D
 e.  influenza E

 7.  Which of the following is the drug of choice to treat 
the symptoms of the patient described?

 a.  acetylsalicylic acid
 b.  acetaminophen
 c.  oseltamivir
 d.  meperidine
 e.  ibuprofen

 8.  What is the primary mode of transmission of the ill-
ness described?

 a.  by blood and blood products
 b.  oral-fecal contamination

 c.  sneezing and coughing
 d.  fomites
 e.  kissing

 9.  What is the most reliable method for prevention of 
influenza?

 a.  gamma globulin
 b.  alfa interferon
 c.  activated influenza vaccine
 d.  inactivated influenza vaccine
 e.  amantadine hydrochloride

 10.  Regarding influenza vaccine, which of the following 
statements is true?

 a.  influenza vaccine is effective only against influenza 
A

 b.  the efficacy of influenza vaccine is approximately 
95%

 c.  influenza vaccine should be administered every 2 
years

 d.  the ideal time for administration of influenza vac-
cine is in the late spring

 e.  none of the above

 11.  Regarding influenza vaccination, which of the fol-
lowing statements is (are) true?

 a.  intramuscular (IM) influenza vaccination typically 
produces no adverse drug reactions

 b.  the recommended dosage of the IM influenza vac-
cine is 0.5 mL for adults

 c.  influenza vaccination reduces the severity of illness 
in vaccinated persons who become infected

 d.  b and c
 e.  a, b, and c

 12.  Regarding antiretroviral prophylaxis of influenza, 
which of the following is true?

 a.  amantadine prophylaxis is effective against both 
influenza A and influenza B

 b.  oseltamivir and zanamivir may be used for che-
moprophylaxis for infants younger than 1 year old 
when indicated

 c.  more than 99% of currently circulating influenza 
A virus strains are sensitive to amantadine

 d.  oseltamivir and zanamivir may be used as prophy-
laxis in high-risk individuals in whom the influenza 
vaccine is contraindicated

 e.  none of the above

 13.  Which of the following groups should be considered 
for yearly vaccinations against influenza?

 a.  healthy adults older than 65 years
 b.  children and adolescents receiving chronic aspirin 

therapy
 c.  health care workers
 d.  adults and children in chronic care facilities
 e.  all of the above
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 14.  Which of the following is (are) a contraindication(s) 
to influenza vaccine?

 a.  history of asthma
 b.  allergy to hens’ eggs
 c.  history of Meniere disease
 d.  low-risk people who developed Guillain-Barré 

syndrome within 6 weeks of receiving a flu shot
 e.  b and d

CLINICAL CASE PROBLEM 2

Pandemic Pandemonium

A press report confirms that the avian influenza H5N1 
virus, which has been widespread in bird populations in 
Asia, Africa, and Europe, is spreading among humans. 
Although nearly all human cases had been caused by 
direct contact with infected poultry, reports of human-
to-human transmission have now been confirmed. 
There is widespread concern of an emerging global 
pandemic that may cause mortality in millions of cases.

 15.  Possible coordinated global responses to the threat 
may include which of the following actions?

 a.  taking measures to contain or to delay the spread 
at the source, including restrictions on movement 
of people in and out of areas affected and mass 
immunizations or administration of stockpiled 
antiviral drugs

 b.  initiation of real-time monitoring methods to 
track the evolving pandemic

 c.  introduction of nonpharmaceutical interventions, 
including school closings, travel restrictions, and 
mass gathering bans

 d.  use of antiviral medications to protect priority 
groups such as first responders and health care 
workers

 e.  use of mass media to communicate risk and control 
measures

 f.  all of the above

ANSWERS

 1.  a. This patient most likely has influenza A. Influ-
enza A strains usually predominate in adults; influ-
enza B strains tend to infect children. Bacterial 
pneumonia and a secondary septicemia may follow 
influenza, but at this time, with the history and phys-
ical examination reported, the most likely diagnosis 
is influenza. A common symptom of influenza is a 
severe generalized or frontal headache, often accom-
panied by retro-orbital pain. Other early symptoms 
of influenza include diffuse myalgia, fever, and chills. 
Respiratory symptoms especially tend to follow the 
occurrence of the early symptoms. The term flu is 
used very loosely by both physicians and patients. 
Influenza consists of a set of symptoms that often can 
be used to differentiate it clinically from other viral 
infections. Nevertheless, because many viruses can 

cause symptoms like influenza, epidemiologic data 
are used in practice to help with diagnosis. Public 
health organizations gather viral culture specimens 
from sick individuals during times of high infection 
rates as a means to estimate influenza prevalence in 
the community. In children, the signs and symptoms 
of influenza are more subtle; they may appear sim-
ply as another upper respiratory tract infection or 
“cold.”

 2.  d. At this time, it would be reasonable to perform a 
CBC, blood cultures, and a chest radiograph (CXR). 
The CXR is indicated because rales are heard in the 
lung fields. A CBC and blood cultures, along with the 
CXR, will rule out a secondary bacterial pneumonia, 
most often caused by Streptococcus pneumoniae and the 
bacteremia that may accompany it.

 3.  d. Influenza epidemics occur annually and are of 
major public health importance worldwide. In the 
United States, annual epidemics of influenza occur 
during late fall and winter. Both morbidity and mor-
tality are definitely associated with influenza epidem-
ics. This is true especially of the very old and the very 
young. Those with chronic disease are at even greater 
risk.

Influenza is responsible for many deaths annually and 
more than 200,000 hospitalizations during widespread 
outbreaks. Influenza viruses can cause disease in any age 
group, but rates of infection are highest among children. 
Serious illness and death are highest among the elderly, 
the very young, and persons of any age who are immuno-
compromised or have serious underlying illnesses. There 
are two major influenza viruses that cause epidemic 
human disease, designated influenza A and influenza 
B. By far the most virulent and most significant is the 
influenza A virus. The epidemics are usually associated 
with an antigenic drift, which may be limited, or with an 
antigenic shift, which is more extensive and can be more 
serious. The antigenic drifts (a shift in the hemagglutinin 
and neuraminidase antigens) in most cases provide the 
next year’s challenge for public health practitioners. The 
antigenic shifts are responsible for the major pandemics 
that have occurred with influenza. They are also respon-
sible for the major epidemics. Influenza epidemics and 
influenza pandemics are almost always associated with 
influenza A.

 4.  c. In uncomplicated influenza viral infections, as 
in uncomplicated viral infections in general, there 
is no indication for the prescription of antibiotics. 
One could argue that those patients at high risk for 
the development of complications, such as those with 
chronic bronchitis, diabetes, renal failure, or other 
chronic diseases, may be treated prophylactically. 
However, no studies support the efficacy or effective-
ness of such a course.
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 5.  b. The most common complication of influenza is 
pneumonia. This pneumonia is initially viral but often 
develops, especially in susceptible elderly patients, 
into a bacterial pneumonia, with Streptococcus pneumo-
niae as the most common pathogen. Other pathogens 
include Staphylococcus aureus and Haemophilus. This is 
the reason for the recommendations of the U.S. Pre-
ventive Services Task Force on the periodic health 
examination with respect to influenza, namely, (1) 
immunize all patients older than 65 years annually 
with influenza vaccine and (2) immunize all patients 
older than 65 years and at high risk with pneumococ-
cal vaccine.

 6.  a. All of the world’s pandemics are caused by major 
antigenic shifts associated with influenza A. Influenza 
B is not usually associated with epidemics or pandem-
ics, but it can cause severe illness. Influenza C is a 
rare cause of illness, usually resulting in a mild upper 
respiratory infection in adults; however, in infants and 
young children, it can rarely result in more serious 
disease. There is no such thing as influenza D or E.

 7.  c. Oseltamivir and zanamivir are antiviral medica-
tions effective in the treatment of all influenza vari-
ants. Treatment should be started within 48 hours of 
getting influenza symptoms and should continue for 
5 days, possibly longer if symptoms are severe. Osel-
tamivir is approved for treatment in any individual  
14 days and older. Zanamivir may be used for treat-
ment in persons 7 years of age and older. Peramivir 4 is 
a new antiviral available for treatment for use in adults 
18 years and older and is given IV as a single dose for 
1 day only. It is not indicated for chemoprophylaxis.

Oseltamivir and zanamivir can be used during the influ-
enza season as an adjunct to late vaccination, as a sup-
plement to preseason vaccination in people who are 
immunodeficient, and as chemoprophylaxis in the 
absence of vaccination. Oseltamivir is approved for che-
moprophylaxis in individuals 3 months and older and 
zanamivir is approved for chemoprophylaxis in individu-
als 5 years and older. These antivirals can also be used to 
reduce the spread of the virus and to minimize disruption 
of patient care both in the community and in the insti-
tutional setting. Influenza vaccination, however, remains 
the preferred method of conferring protection.

 8.  c. The influenza virus is transmitted through respi-
ratory secretions and is thus spread easily to suscep-
tible persons. Sneezing, coughing, and close contact 
while talking are thought to be the major modes of 
transmission.

 9.  d. The most effective method for prevention of 
influenza A is to immunize patients before the influ-
enza season begins with trivalent inactivated (or 

killed) influenza vaccine (TIV), quadrivalent inacti-
vated, or live attenuated influenza vaccine (LAIV4). 
Influenza vaccine confers approximately 85% pro-
tection against the development of influenza and an 
even greater rate of protection against death from 
influenza. Live attenuated influenza vaccine (LAIV4) 
is safe for administration to healthy nonpregnant 
persons aged 2 to 49 years who are not immunosup-
pressed. There is no preference for use of LAIV over 
TIV for healthy nonpregnant nonimmunocompro-
mised person aged 2 to 48 years. Pregnant women and 
persons at higher risk of complications from influ-
enza, including children younger than 2 years should 
be vaccinated with the trivalent inactivated vaccine 
because safety of the live attenuated vaccine has not 
been established in these higher risk individuals.

 10.  e. Influenza vaccine is effective against both influ-
enza A and influenza B, has an efficacy rate of approx-
imately 85%, and should be administered yearly 1 or 
2 months before the influenza season begins.

 11.  d. Influenza vaccine typically produces some minor 
side effects, such as a sore arm, redness at the injection 
site, and low-grade fever. A history of anaphylactic 
hypersensitivity to eggs or egg products is a contra-
indication to receiving influenza vaccine. Details of 
vaccine dose are discussed in a later question, but 
the usual IM dose of whole virus vaccine for adults is  
0.5 mL. An intranasal vaccine is now available and 
may supplant the injection in popularity, although it 
currently is an expensive alternative. In those patients 
in whom immunization fails and in whom influenza 
does develop, influenza vaccine still reduces both the 
severity and the duration of symptoms.

 12.  d. The Centers for Disease Control and Prevention 
(CDC) recommends that amantadine and rimanta-
dine no longer be used as prophylaxis for influenza 
A because of high levels of resistance to these agents 
among circulating influenza viruses. For children 
younger than 5 years of age, only oseltamivir may 
be used for chemoprophylaxis or treatment. More 
than 99% of currently circulating influenza A and 
B viruses are sensitive to oseltamivir and zanamivir. 
Only these two drugs should be used for prophylaxis. 
However, they may also be used as prophylaxis in 
high-risk individuals for whom the influenza vaccine 
is contraindicated.

 13.  e. The CDC recommends that all persons aged 
6 months or more receive influenza vaccine yearly. 
Certain groups of individuals are at higher risk than 
others, and health professionals should make a special 
effort to see that these higher risk persons are vacci-
nated annually, preferably in the fall before the onset 
of the flu season. These include the following:
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 •  All persons aged 50 years or older. Although some 
people 50 to 64 years of age who do not have 
chronic (long-term) medical conditions may not 
be at high risk for serious complications, approx-
imately 26% of people in this age group do have 
high-risk conditions. For this reason, beginning 
in 2000, yearly influenza vaccination was recom-
mended for all people 50 years or older to increase 
the number of high-risk individuals immunized.

 •  Residents of nursing homes and other long-term 
care facilities that house persons of any age who 
have long-term illnesses.

 •  Adults and children 6 months of age or older who 
have chronic heart or lung conditions, including 
asthma.

 •  Adults and children 6 months of age or older who 
need regular medical care or had to be in a hospi-
tal because of metabolic diseases (e.g., diabetes), 
chronic kidney disease, or weakened immune 
system (including immune system problems caused 
by medicine or by infection with human immuno-
deficiency virus [HIV/AIDS]).

 •  Children and teenagers (aged 6 months to 18 
years) who are undergoing long-term aspirin ther-
apy and therefore could develop Reye syndrome 
after the flu.

 •  Pregnant women.
Because a great number of people work with or move 
around these high-risk individuals, the CDC decided in 
2010 to recommend universal annual vaccination for all 
individuals 6 months of age or more.

 14.  e. People who should not receive a flu shot include 
individuals with an allergy to hens’ eggs, people 
with a history of a previous severe reaction to influ-
enza vaccine, and people not at risk for complica-
tions of influenza who developed Guillain-Barré 
syndrome within 6 weeks after a flu shot. Asthma 
and other chronic illnesses are good reasons to be 
vaccinated.

 15.  f. All of the measures listed are possible global 
responses to emerging pandemics.

SUMMARY

 1.  Epidemiology
Influenza A is responsible for all major epidemics and 

pandemics of influenza. It is also the most viru-
lent of the influenza types, which include A and 
B. Yearly outbreaks result mostly from antigenic 
drift in the H and N antigens. Influenza outbreaks 
begin in the late fall and can last until early into 
the spring season. Remember that transhemispher-
ic travel across the equator may expose people to 
risk, depending on the time of the year and direc-
tion of travel.

 2.  Signs and symptoms
Headache is a common symptom. Other symptoms 

include fever, chills, and myalgia, followed by the 
symptoms of cough and congestion.

 3.  Prevention
Influenza vaccine should be given to all individuals 

older than 6 months annually. Ideally, immuniza-
tion should take place in the fall, before the winter 
season. Vaccine efficacy averages approximately 
85% and is effective for both influenza A and 
influenza B. Travelers to the tropics and win-
ter-experiencing locales should also be immunized 
before travel.

 4.  Antiviral medications
The antiviral medications oseltamivir and zanamivir 

may offer prophylaxis and treatment options, but 
they are still not a substitute for immunization. 

They may be used as an adjunct to vaccination 
in high-risk situations (especially chronic care 
facilities). When given early (within 48 hours) 
after onset of illness, they reduce the severity and 
duration of symptoms in persons who already 
have contracted the virus. Like all medications, 
they have potential side effects. Amantadine and 
rimantadine should not be used as prophylaxis for 
influenza A because of high levels of resistance to 
these drugs among currently circulating viruses. 
Zanamivir is inhaled and can cause decreased 
respiratory function and bronchospasm, espe-
cially in those with asthma or other chronic lung 
disease. Therefore, zanamivir is generally not 
recommended for use in persons with under-
lying lung disease, such as asthma and chronic 
obstructive pulmonary disease. Other side effects 
reported by less than 5% of those who have used 
this drug are diarrhea, nausea, sinusitis, nasal 
infections, bronchitis, cough, headache, and diz-
ziness. Oseltamivir can cause gastrointestinal side 
effects (i.e., nausea and vomiting), although these 
may be less severe if taken with food. Oseltamivir 
is the only antiviral that may be used for prophy-
laxis or treatment of children younger than  
5 years or age.

Make sure that you and your patients are immunized 
in a timely manner.
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S E C T I O N  T W O

Communication

C H A P T ER  14

Domestic Violence

CLINICAL CASE PROBLEM 1

A 25-Year-Old Woman with Pelvic Pain,  
Low Back Pain, Insomnia, and Fatigue

A 25-year-old woman comes to the office for a new 
patient visit. Her complaints are 6 months of constant 
pelvic pain and low back pain, intermittent myalgia, 
insomnia for “many years,” and feeling tired. When 
you ask about bruises of varying ages on arms, legs, 
and face, she notes that she is clumsy and bumps into 
things a lot. Her husband accompanies her to the visit 
and refuses to leave the room for the physical exam-
ination. On pelvic examination, purulent cervical dis-
charge is noted, along with cervical motion tenderness. 
Her husband inquires as to why you are using so many 
tubes for laboratory specimens.

SELECT THE BEST ANSWERS TO  
THE FOLLOWING QUESTIONS

 1.  Which of the following should be considered to be 
part of the differential diagnosis in this patient?

 a.  intimate partner violence (IPV)
 b.  pelvic inflammatory disease
 c.  pregnancy
 d.  a bleeding disorder
 e.  all of the above

 2.  What is the estimated lifetime prevalence of IPV in 
the United States?

 a.  1 in 100 women
 b.  1 in 50 women
 c.  1 in 25 women
 d.  1 in 10 women
 e.  1 in 3 or 4 women

 3.  Which of the following is not a characteristic of IPV?
 a.  highest rates of IPV occur in Hispanic couples
 b.  violent behavior in the family of origin of either or 

both victim and batterer

 c.  high risk of suicide attempt or gesture in the victim
 d.  results in nearly 2 million injuries and 1300 deaths 

in the United States
 e.  association of this disorder with poverty

 4.  Which of the following is not a common presenting 
symptom or complaint in a victim of IPV?

 a.  back pain
 b.  abdominal pain
 c.  headache
 d.  dyspareunia
 e.  IPV itself

CLINICAL CASE PROBLEM 2

Clues to Domestic Violence

A 31-year-old African-American woman with 6 years of 
education post-high school presents at the emergency 
department with bruises, severe pain in the left forearm, 
and symptoms of depression. When the emergency 
department calls you regarding the patient’s presence, 
you recall that she has had three appointments on your 
calendar but all three had been canceled at the last min-
ute. Her husband is a laborer and often will not allow her 
to keep a physician’s appointment unless he can accom-
pany her. You indicate you will come in to see the patient.

 5.  Which of the following statement about screening by 
primary care physicians is true?

 a.  only 15% of primary care physicians routinely 
screen their patients for IPV

 b.  the U.S Preventative Task forces does not recom-
mend screening for IPV

 c.  referrals to a women’s shelter ensure the safety of 
victims

 d.  clinicians should be alert to physical and behav-
ioral signs and symptoms associated with abuse or 
neglect in all patients

 e.  evidence is clear that batterer intervention programs 
are effective in reducing rates of domestic violence

After discussion and examination, you are convinced that 
this patient is a victim of IPV and recommend that she 
make a police report.
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 6.  Which pair of IPV type/rate of report to police is 
correctly matched?

 a.  IPV rape or sexual assault—20%
 b.  physical assault—50%
 c.  stalking—80%
 d.  all of the above
 e.  none of the above

 7.  When women without symptoms are screened by cli-
nicians for IPV:

 a.  the majority become angry or express being 
offended

 b.  the risk of harm to the affected patient is increased 
when screening is done in the presence of the abu-
sive partner

 c.  few women believe that screening is of benefit or 
that it makes getting help easier

 d.  posters, brochures, and other materials in an office 
with culturally sensitive information about IPV 
can lead to more victims providing information to 
clinicians when asked about IPV

 e.  all of the above

 8.  After discussion of involvement of the police, you 
explain possible alternatives for the patient, including:

 a.  referral to a shelter because such referrals signifi-
cantly reduce the likelihood of further physical 
injury

 b.  confrontation of her husband and referral of him 
to counseling because evidence strongly supports 
such intervention

 c.  allowing you to take photographs in case she later 
decides to press charges

 d.  purchase of a gun to protect herself in case of 
another attack

 e.  none of the above

CLINICAL CASE PROBLEM 3

Intimate Partner Violence in Pregnancy

A 19-year-old primigravida at 32 weeks’ gestation 
comes to the office complaining of abdominal pain. 
Examination shows the cervix to be closed; no con-
tractions are apparent, but bruising is present on the 
abdominal wall at the umbilical line.

 9.  With regard to IPV during pregnancy:
 a.  4% to 8% of pregnant women are abused at least 

once during pregnancy
 b.  pregnant women who are being abused usually 

show no concern for the health of the unborn child
 c.  sudden increase or decrease in frequency of office 

visits is not related to risk of being abused
 d.  abusive partners accompany the patient to office 

visits rarely, if at all
 e.  same-sex intimate partners are never involved in 

abuse of a pregnant woman

 10.  Pregnancy-related IPV:
 a.  decreases as the pregnancy progresses
 b.  stops after delivery of the baby
 c.  is more frequent in unwanted pregnancies
 d.  is relatively infrequent compared with other preg-

nancy complications, such as placenta previa or 
preeclampsia

 e.  all of the above

ANSWERS

 1.  e. This patient has evidence of pelvic inflamma-
tory disease (cervical discharge and cervical motion 
tenderness) and has multiple bruises of varying age. 
Although a bleeding disorder could be the cause of 
the bruises, she also has evidence of a sexually trans-
mitted disease (STD), a partner who shows signs of 
mistrust of the physician, and bruises that could be 
associated with multiple injuries. She is of reproduc-
tive age and has evidence of an STD, so pregnancy 
should also be considered. Patients who are victims 
of IPV often present to the physician not with this 
complaint but with complaints of fatigue, insomnia, 
or nonspecific complaints.

 2.  e. According to the National Intimate Partner 
and Sexual Violence survey conducted in 2010, 
22.3% of women (1 in 4) and 14% of men (1 in 7) 
age 18 or older have been victims of IPV in their 
lifetime. Fourteen percent of women and 3.54% of 
men have been injured as a result of IPV. In a 2010 
U.S. Department of Justice crime report, it states 
that, 241 males and 1095 females were murdered by 
an intimate partner.

 3.  a. Rates of incidence of IPV are high among 
minority groups, however, rates of IPV between His-
panic and Euro Americans are similar although rates 
of IPV for African-American couples are nearly dou-
ble. The Journal of Trauma, Injury, Infection, and Crit-
ical Care in 2004 reported the statistics in choice b, 
emphasizing the importance of suspicion for IPV in 
assessment of injuries as well as the need for primary 
care follow-up. Women who are victims of IPV are 
indeed more likely to be diagnosed with depression 
than the general population. Although IPV can occur 
to any woman or man, studies have indicated the fol-
lowing as risk factors: age, with most IPV occurring 
before age 25; low verbal IQ scores; unemployment; 
financial stress; victims of child abuse; and witnesses 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the interventions and the order of those inter-
ventions that should take place for the victim, the 
victim’s children, and the victim’s mate in a situation 
similar to the one described in Clinical Case 2.
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of IPV in the household as children. Men and women 
perpetrate IPV at similar rates, some studies suggest 
women perpetrate IPV at higher rates, however, IPV 
perpetrated by men is more likely to inflict injury, 
where 62% injured by a partner are women.

 4.  e. Although injury is a common presenting com-
plaint in the emergency department, physicians often 
hear complaints of somatic symptoms in the primary 
care setting. When the patient is a victim of IPV, 
rarely is the IPV a presenting complaint.

 5.  d. As of January 2013, the U.S. Preventative Ser-
vices Task Force gives IPV screening of women of 
child bearing age a “B” grade, meaning “there is high 
certainty that the net benefit is moderate or there is 
moderate certainty that the net benefit is moderate to 
substantial.” Women’s shelters allow women to leave 
at will and do not ensure the patients safety if they 
leave. Half of women asked support routine screen-
ing. The U.S. Agency for Healthcare Research and 
Quality notes that only 6% of U.S. physicians ask 
patients about possible domestic violence, but 88% 
stated that they knew of female patients who were 
abused.

 6.  a. The U.S. Department of Justice in 2000 reported 
that 32 million Americans were affected by IPV and 
that underreporting to law enforcement was a major 
issue. Approximately 20% of IPV rapes or sexual 
assaults are reported to police, but only 25% of phys-
ical assaults and 50% of stalking are reported. These 
numbers are even lower with male victims.

 7.  d. The Institute for Clinical Systems Improvement 
discusses multiple strategies for improving the iden-
tification of and care for IPV victims in its 2006 state-
ment. The office that provides information that can 
be viewed in private is a setting conducive to commu-
nication between physician and patient about IPV. 
Screening in the presence of the abuser has not been 
shown to be harmful, but studies are not conclusive. 
Women who have been surveyed about IPV express 
support for routine screening and believe that screen-
ing makes it easier for victims to get help.

 8.  c. The evidence is insufficient to assure the patient 
that referral to a shelter or referral of her husband 
for counseling will reduce future violence. Clear 
documentation including photographs is import-
ant for a time when the patient may choose to 
press charges. Even if police are not notified of this 
instance, it provides evidence even after bruises have 
healed. Purchase of a gun is more likely to escalate 

the violence and potentially lead to a fatal wound for 
one of the partners.

 9.  a. The Maternal and Child Health Journal reported 
in 2000 that 4% to 8% of American pregnant women 
were abused at least once during the pregnancy. All 
other choices are false; female victims of IPV are 
characterized as being overly concerned and making 
frequent complaints about health issues. After abuse, 
they may withdraw from the health care system, 
change providers to avoid discussing the issue, or 
begin to seek care more frequently. Abusive partners 
can be male or female, and they often do not want the 
victim to seek medical attention without their pres-
ence. A sexual relationship is not necessary for IPV to 
occur.

 10.  c. Violence by partners or husbands frequently 
begins or escalates during pregnancy or shortly after 
birth, especially if the pregnancy was unwanted. The 
estimates of IPV in pregnancy are as high as 12% to 
15%, which makes the occurrence statistically more 
common than complications of pregnancy such as 
preeclampsia, gestational diabetes, and placenta 
previa.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The interventions should include the following.

VICTIM AND CHILDREN

 1.  Establish the diagnosis by open-ended questions 
followed by more direct, closed-ended questions.

 2.  Explain the importance of the removal of the 
victim and her children to a safe environment, 
preferably a place that makes peer counseling and 
other therapy available.

 3.  Use supportive psychotherapy in the safe envi-
ronment to reestablish the victim’s self-esteem 
and to reverse the ingrained feeling in the victim of 
learned helplessness.

ABUSER

 1.  Referral for therapy; some evidence supports 
group psychotherapy, which facilitates sharing 
experiences with other abusers.

 2.  Treatment for substance abuse.
 3.  Treatment of any concurrent psychiatric problems.
 4.  Gradual, cautious reuniting with family.
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SUMMARY

 1.  Definition and occurrence
 a.  IPV describes the threat or exercise of physical, sex-

ual, or psychological harm by a current or former 
partner or spouse.

 b.  IPV occurs among heterosexual or same-sex cou-
ples and does not require sexual intimacy.

 c.  IPV occurs on a continuum, ranging from one hit 
that may or may not affect the victim to chronic, 
severe battering.

 i.  Repeated abuse is also known as battering.
 ii.  Most injuries are minor, such as scratches, 

bruises, and welts; increasing frequency leads to 
increased risk of bruises and knife wounds.

 d.  Incidence
 i.  22.3% of women (1 in 4) and 14% of men (1 in 

7) are victims of IPV.
 ii.  4% to 8% of pregnant women are abused at 

least once during pregnancy.
 2.  Evaluation
 a.  As of January 2013, the U.S. Preventative Services 

Task Force gives IPV screening of women of child-
bearing age a “B” grade, meaning “there is high 
certainty that the net benefit is moderate or there is 
moderate certainty that the net benefit is moderate 
to substantial.”

 b.  There is fair evidence to support referral of women 
who have spent at least one night in a shelter to a 
structured program of advocacy services.

 c.  There is conflicting evidence about the effective-
ness of batterer interventions in reducing rates of 
domestic violence. All clinicians should be alert to 
physical and behavioral signs and symptoms associ-
ated with abuse or neglect.

 i.  One study found that only 6% of physicians 
ask their patients about possible domestic vio-
lence, but 88% admitted that they knew they 
had female patients who had been abused.

 ii.  48% of women support routine screening of all 
women, with 86% stating it would make it eas-
ier to get help.

 iii.  Screening instruments: HITS (Hurt, Insulted, 
Threatened, Screamed at), the Partner Abuse 
Interview, and the Women’s Experience with 
Battering (WEB) scale have good internal con-
sistency, but none has been validated against 
measurable outcomes.

 d.  Presenting physical symptoms: pelvic pain, head-
aches, back pain, fractures, low birth weight, STD, 
posttraumatic stress disorder symptoms (emotional 
detachment, sleep disturbance, flashbacks, depres-
sion, anxiety, and overuse of health services).

 i.  Suspicious injuries or behavior: burns or 
bruises in unusual locations, central injuries 
(e.g., chest, breasts, abdomen, pelvis, and 
perineum), delay in seeking treatment, facial 
injuries (e.g., teeth, jaw, and ruptured ear-
drum), human bites, injuries at various stages 
of healing, injuries from weapons (old scars 
or new signs), pattern of injury not consistent 
with history, previous assault, and repeated 
visits for minor trauma.

 e.  If abuse is suspected, clinicians should document 
history and physical findings, including photographs 
and drawings; provide treatment for injuries; refer 
for counseling by a mental health professional; and 
provide telephone numbers of local crisis centers, 
shelters, and protective agencies (recommendations 
of the U.S. Preventive Services Task Force). Physi-
cians are mandated reporters for domestic violence 
in most states in the United States.

 f.  Domestic violence should be a consideration in all 
patient encounters, and the interview should be 
conducted in private, with only the provider and 
the patient present. In certain situations, a trusted 
interpreter or language line service (not a friend or 
a family member) may be necessary.

 3.  Risk factors
 a.  i.  Studies show women are more likely to commit 

IPV, however, men are over 60% more likely to 
harm their partner through IPV.

  ii.  Additional risk factors: younger age, low income 
status, pregnancy, mental health problems, sub-
stance abuse by victim or perpetrator, separated 
or divorced status, history of child sexual or 
physical abuse, and those who are less educated 
or women who are more educated than their 
male partner (recommendation of the U.S. Pre-
ventive Services Task Force).

 b.  Increased risk to be perpetrator: low self- esteem, 
low income, low academic achievement, involve-
ment in aggressive or delinquent behavior as 
a youth, heavy alcohol and drug use, depres-
sion, anger and hostility, personality disorders, 
prior history of being physically abusive, having 
few friends and being isolated from other peo-
ple, unemployment, economic stress, emotional 
dependence and insecurity, belief in strict gen-
der roles (e.g., male dominance and aggression 
in relationships), desire for power and control in 
relationships, being a victim of physical or psy-
chological abuse (consistently one of the strongest 
predictors of perpetration).
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How to Break Bad News

CLINICAL CASE PROBLEM 1

A 34-Year-Old Woman Just Diagnosed with 
Metastatic Malignant Melanoma

You have just received the computed tomography (CT) 
scan report on a 34-year-old mother of three who had a 
malignant melanoma removed 3 years ago. Originally, 
it was Clark level I and the prognosis was excellent. The 
patient came to your office 1 week ago complaining of 
chest pain and abdominal pain. A CT scan of the chest and 
abdomen revealed metastatic lesions throughout the lungs 
and the abdomen. She is in your office, and you have to 
deliver the bad news of the significant spread of the cancer.

SELECT THE BEST ANSWER TO  
THE FOLLOWING QUESTIONS

 1.  Regarding the delivery of bad news to patients who are 
unaccompanied when they come to the office, which 
of the following statements is true?

 a.  the fact that the patient is alone is irrelevant
 b.  you have no right to interfere with her decision to 

come alone to the office
 c.  you should go into the consultation room and 

explain that the situation is complex and it would be 
better if her husband or significant other were pres-
ent when the test results are explained and treat-
ment options are discussed

 d.  patients do not remember much of anything after 
bad news is delivered, so it does not really matter 
whether someone else is present

 e.  having a significant other present will only compli-
cate an already difficult situation

 2.  Which of the following settings is not acceptable for 
the delivery of bad news?

 a.  a physician’s office
 b.  a quiet room in a hospital setting
 c.  the patient’s home
 d.  a private hospital room
 e.  a multibed hospital room

 3.  The first step in breaking bad news is to:
 a.  deliver the news all in one blow and get it over with 

as quickly as is humanly possible
 b.  fire a “warning shot” that some bad news is 

coming
 c.  find out how much the patient knows
 d.  find out how much the patient wants to know
 e.  tell the patient not to worry

CLINICAL CASE PROBLEM 2

Communicating Bad News

A patient has had a breast biopsy for a suspicious lump 
seen on mammogram. The pathology report shows an 
adenocarcinoma. Arrangements for the patient to come 
to your office today, 3 days after surgery, were made 
when she left the surgicenter.

http://www.cdc.gov./ncipc/dvp/ipv_factsheet.pdf
http://www.cdc.gov./ncipc/dvp/ipv_factsheet.pdf
http://www.bjs.gov/content/pub/pdf/htus8008.pdf
http://www.ahrq.gov/RESEARCH/domviolria/domviolria.htm
http://www.ahrq.gov/RESEARCH/domviolria/domviolria.htm
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 4.  Which of the following were appropriate steps to 
have taken?

 a.  discuss with the patient and her husband before the 
biopsy that you would like them to make arrange-
ments for someone to drive her home if it is bad news

 b.  suggest that she have someone accompany her to 
the follow-up so that there will be two sets of ears 
to hear the results and to recall the explanation and 
any plan for additional follow-up

 c.  have your office call the husband when the report 
comes back positive for malignancy and demand 
that he accompany his wife to the follow-up visit

 d.  check the next of kin listed on the hospital record 
and call that person to come to your office in case 
the patient chooses to come alone for the follow-up

 e.  none of the above

 5.  Which of the following steps might be considered a 
communication aid and be helpful to the patient in 
the days after the diagnosis?

 a.  an audiotape of the consultation discussion when 
you shared the results and plans

 b.  a patient education handout that discussed the 
same material you discussed

 c.  a follow-up letter after the consultation, reiterat-
ing the information shared at the consultation

 d.  a phone number of the last patient you treated who 
did well

 e.  a, b, and c

 6.  Which of the following statements regarding finding 
out how much the patient wants to know is not true?

 a.  every patient should be told everything about the 
condition

 b.  some patients would rather not know all of the 
details of their disease

 c.  most patients initially do not know how much they 
want to be told

 d.  some patients want to know the whole truth right 
away

 e.  in some instances, patients should not be told the 
full extent of the condition

 7.  There are two languages that physicians use in talking 
to patients: English and “medispeak.” Unfortunately, 
patients usually only understand English. Which of 
the following is an example of medispeak?

 a.  lesion
 b.  malignancy
 c.  tumor
 d.  cancer
 e.  leukemia

 8.  Which of the following statement is false regarding 
the involvement of family physicians in the care of a 
patient with cancer?

 a.  ideally, the family physician should be present when 
the patient is informed of a bad diagnosis or prognosis

 b.  the family physician and the primary consultant 
should be in contact and should be certain that the 
same message is delivered

 c.  family physicians have a limited role to play once 
the patient is enrolled in a tertiary care cancer 
treatment center

 d.  the family physician has a responsibility to follow 
up on the care of his or her patients regardless of 
whether he or she is actively involved in all aspects 
of care

 e.  as cancer becomes a more chronic rather than 
fatal condition, much of the long-term care can be 
managed by the family physician

 9.  Which of the following is (are) true regarding  
the delivery of bad news to patients with a serious 
disease?

 a.  check the patient’s reaction to the situation 
frequently

 b.  reinforce and clarify the information you are giving
 c.  check the patient’s understanding of the facts
 d.  elicit the patient’s concerns
 e.  all of the above are true

 10.  In an interview in which news of a serious disease is 
presented, which of the following is the thing to do 
before the patient leaves the office?

 a.  make sure the patient understands every word
 b.  make sure the patient understands that you are 

doing everything you can
 c.  make sure you leave the patient with a follow-up 

plan and provide the patient with some hope
 d.  make sure the patient understands the dismal 

prognosis
 e.  make sure that you have left no question 

unanswered

 11.  When Joanne, a 14-year-old, was diagnosed with leu-
kemia, her mother asked you what Joanne should be 
told and by whom. How should you reply?

 a.  Joanne should be told she has mononucleosis and 
will feel very fatigued for a while but she will ulti-
mately be cured.

 b.  Joanne should be told by the physician that she 
has cancer and may die of it, but if she survives 
the treatments, she may also be cured of the 
disease.

 c.  Joanne and her parents should hear the diagnosis 
from the physician together, including the name, 
a reasonable description of the treatment, and the 
hope for a cure as the outcome.

 d.  Joanne should be told she is too young to worry 
about a diagnosis, and her parents and the physi-
cian will take care of it.

 e.  Joanne’s parents should tell her whatever amount 
they are comfortable with and be the conduit for 
any questions that she might have about diagnosis 
or treatment.
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CLINICAL CASE PROBLEM 3

Life after the Bad News

A physician diagnosed with a terminal illness returns 
to his home university to continue the pursuit of his 
academic career to the best of his ability after having 
received bad news about his medical condition. He pur-
posefully does not tell his colleagues the truth about his 
disease and continues to teach, write, receive grants, 
publish, and practice medicine. His condition deteri-
orates and he becomes increasingly more physically 
disabled.

 12.  Which of the following scenarios is (are) most likely 
to occur?

 a.  he is likely to receive more phone calls from con-
cerned colleagues and more inquiries as to whether 
they can be of assistance to him

 b.  when his colleagues see him in the hall, they will 
go out of their way to talk to him and offer any 
assistance they can

 c.  once his colleagues are aware of the full extent of 
his illness, they will offer not only moral support 
but also support in terms of assistance in teaching, 
assistance in looking after his patients, and assis-
tance in keeping his research programs viable

 d.  all of the above are likely to occur
 e.  none of the above is likely to occur

ANSWERS

 1.  c. You should go into the consultation room and 
explain that the situation is complex and it would be 
better if her husband or significant other were pres-
ent when the test results are explained and treatment 
options are discussed. To have devastating news deliv-
ered to a patient in an unsupported environment is 
less than optimal. If a spouse, son, daughter, brother, 
sister, or other significant other cannot be present 
during the delivery of the news, it is useful to invite a 
social worker, psychologist, or member of the clergy 
to be present for patient support.

 2.  e. A multibed hospital room or an exposed area of 
an emergency department is not an acceptable loca-
tion for the delivery of bad news. Patients in beds 
next to your patient obviously will be able to hear 

all or most of the conversation. Being in an exposed 
area would add to patients’ feelings of vulnerability. 
Just pulling a hospital curtain is not an acceptable 
option.

When breaking bad news, attention to privacy, the phys-
ical environment, and the presence of a support person 
are important. Obviously, the other alternatives in the 
question are acceptable.

 3.  b. A “warning shot” prepares the patient psycholog-
ically to hear something negative. Continuing with 
open-ended questions to assess her understanding of 
her disease as well as her readiness for detailed infor-
mation allows for prioritizing the information pro-
vided. It is critical to check in often, using questions 
such as “how are you doing with this information?” 
and expressing empathy, “this is very difficult news to 
handle.” Patients are not likely to retain all the infor-
mation that could be provided in that first setting and 
should be scheduled for close follow-up to review the 
information and plans.

 4.  b. You should encourage her to bring someone 
with her to the follow-up to increase the retention 
of diagnostic information as well as any further 
diagnostic or treatment steps that are necessary. 
It is inappropriate for your office to call some-
one to join the appointment without the patient’s 
knowledge and consent. It can be as important to 
have someone accompany a patient even when the 
diagnosis is not “bad news” because the stress of 
anticipating bad news can diminish the retention 
of information, such as follow-up evaluations and 
medications.

 5.  e. The National Breast Cancer Centre and National 
Cancer Control Initiative 2003 suggested that the 
patient’s understanding, recall, satisfaction with care, 
or all three are increased with communication aids. 
These included provision of a tape of the consulta-
tion, sending a summary follow-up letter or having 
a support person present during the consultation, or 
both. Giving one patient another’s phone number 
without significant preplanning and permission would 
be inappropriate.

 6.  a. Most patients will want to be told the whole 
truth, but there are some exceptions. Every patient 
is different. The “whole truth” also does not have 
to be told all at once. Most patients initially are not 
even aware how much they want to be told. In some 
cultures, it may be inappropriate to convey medical 
facts directly to the patient. It is useful to encourage 
patients to ask questions and to tailor your responses 
to meet their needs. Open-ended questions would be 
helpful, such as, “how much technical detail about 
your condition would you like me to share with you 
right now”?

CLINICAL CASE MANAGEMENT PROBLEM

You are the physician caring for an 85-year-old woman 
who you have just diagnosed as having breast cancer. 
Before you have an opportunity to talk to the patient, 
her son and daughter come to your office to advise 
you that they do not wish you to tell their mother any-
thing about her diagnosis. Describe how you would 
respond to the request.
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 7.  a. Most health care professionals unconsciously use 
their own professional jargon. Using medispeak to 
explain something to a patient makes it less likely that 
the patient will be able to ask relevant questions. It 
also tends to isolate and alienate patients who find it 
unfamiliar. A comparison of examples of English and 
medispeak is shown in Table 15-1.

 8.  c. Family physicians assume and maintain a coor-
dinating role in the care of patients with cancer. 
Although at a certain time, a patient may be receiv-
ing treatment in a tertiary care treatment center, the 
family physician must be seen as coordinating that 
care. Communication between the family physician, 
the family, and the specialists involved should be 
maintained.

Much of the long-term care can be managed by the fam-
ily physician as cancer becomes a more chronic rather 
than fatal condition. The family physician’s role can be 
best described in terms of the 5 Cs: continuous, com-
prehensive, compassionate, coordinated, and competent 
care.

 9.  e. While providing information to the patient, it 
is imperative that the physician keeps the following 
principles in mind: provide the information in small 
chunks—after firing the “warning shot”; use English, 
not medispeak; check the patient’s reaction in terms 
of both information processing and emotional state; 
reinforce and clarify information you are giving; 
elicit and address the patient’s concerns; and adjust 
your agenda to the patient’s agenda.

 10.  c. Make sure before the patient leaves your office 
that you provide him or her with a follow-up plan. 
This will reinforce the belief that you are indeed in 
charge of his or her care and will ensure that the care 
plan is implemented. In addition, be sure to leave the 
patient with some hope for the future. That hope 
must be realistic hope, but hope nevertheless.

 11.  c. There is weak evidence that communicating 
information to young patients about the diagnosis and 
expected tests and interventions may help children 

and their families better understand, prepare for, and 
cope with their illness, the medical or surgical proce-
dures they may undergo, their discharge from hospi-
tal and return to school and community, any relapses 
that may occur, and, in some cases, their last weeks 
of life. Interventions that offer opportunities for chil-
dren and adolescents with cancer to communicate 
their experience of their illness and treatment may be 
helpful to them.

 12.  e. This case is a true story and was told eloquently 
by a physician named Rabin in the New England Jour-
nal of Medicine in 1982. The observations made of 
both the consultation with the neurologist and the 
reaction and treatment that the physician-patient 
received when he returned to his home university 
have been summarized.

My first reaction to the neurologist was one of deep disappoint-
ment from his impersonal manner. The neurologist exhibited 
no interest in me as a person and did not make even a perfunc-
tory inquiry about my work. He gave me no guidelines about 
what I should do, either concretely in terms of daily activities 
or, what was more important, psychologically, to muster the 
emotional strength to cope with a progressive degenerative 
disease.

The reaction of colleagues to another problem is illus-
trated very well in the following description:

[I had not confided in my colleagues but as time 
went on …] the limp was worse, and I now held a cane 
in my right hand. The inquiries ceased and were replaced 
by a very obvious desire to avoid me. When I arrived at 
work in the morning I could see, from the corner of my 
eye, colleagues changing their pace or stopping in their 
tracks to spare themselves the embarrassment of bump-
ing into me. As the cane became inadequate and was 
replaced by a walker, so my isolation from my colleagues 
intensified.

One has to ask why this happened. The author, Rabin D, 
1982, suggests the following:

Perhaps it is because we, as physicians, are the heal-
ers. We dispense treatment, counsel, and support; and we 
represent strength. The dichotomy of being both doctor 
and patient threatens the integrity of the club. To this 
guild of healers, becoming ill is tantamount to treachery. 
Furthermore, the sick physician makes us uncomfortable. 
He reminds us of our own vulnerability and mortality, 
and this is frightening for those of us who deal with dis-
ease every day while arming ourselves with an imagi-
nary cloak of immunity against personal illness.

Others would suggest that seeing one of our peers suffer-
ing brings an illness too close to home, and individuals 
would have to deal with their personal reaction to a sim-
ilar disaster.

The author also suggests some simple steps that we 
can take to support our colleagues as well as to provide 

  Comparison of English  
and “Medispeak”

English Medispeak
Leukemia Blast cells

Multiple sclerosis Demyelination

Cancer Space-occupying lesion

The situation is serious The prognosis is guarded

From Buckman R: How to break bad news: a guide for health care professionals. 
Baltimore, Md, The Johns Hopkins University Press, 1992.

TABLE 15-1
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some guidance to other patients who desire to con-
tinue their profession in time of illness, stress, trouble, 
or other difficulty. For the patient, confide the illness 
and your plan for dealing with it, and let people know 
what they can do to assist—give specifics, like bring me 
a meal, provide the lecture on Friday as I have a treat-
ment, and the like. For colleagues, do not ignore ill col-
leagues: greet them, inquire about their health, and visit 
them; offer them support if they are physically handi-
capped; be conscious of the physician-patient’s family 
and extend support to them. The spouse and children 
are suffering at least as much as the physician and need 
support, encouragement, and acknowledgment of their 
difficulties. Finally, remember that the absence of a 
magic potion against the disease does not render you 
impotent. No one can assume the burden, but for the 
patient, knowing that he or she has not been forgotten 
does ease the pain.

This special type of communication and caring among 
physicians (or any other professional group) is essential as 
we enter an era of change unlike any other era health care 
has ever seen. Remember that the word doctor is trans-
lated from the Latin doktor, meaning teacher. As physi-
cians we are all teachers, some in more diverse ways than 
others. Medical students, residents, patients, other health 
care professionals, and most of all, students play the role 
at one time or another.

When the student is ready, the teacher will appear.
Confucius

SUMMARY

The Seven-Step Protocol to Breaking Bad 
News
 1.  Getting started:
 a.  Get the physical setting right.
 b.  Ensure family support at the time of breaking the 

news.
 c.  Fire a “warning shot.”
 2.  Find out how much the patient already knows.
 3.  Find out how much the patient wants to know.
 4.  Decide on your objectives.
 5.  Share the information:
 a.  Give the information in small chunks—start with 

the warning shot.
 b.  Use English, not medispeak.
 c.  Reinforce and clarify the information frequently.
 d.  Listen for the patient’s concerns.
 e.  Blend your agenda with the patient’s agenda.
 f.  Offer hope.
 6.  Respond to the patient’s feelings.
 7.  Follow through with your planned objectives.

Remember Your Colleagues
Physicians and other health care providers as patients are 
just as vulnerable, if not more vulnerable than patients 
who are not physicians and need our friendship, encour-
agement, help, and hope.

Guidelines and Suggestions
 1.  Always leave the patient with realistic hope.
 2.  Realize that the patient will not absorb all the infor-

mation on the first visit; schedule follow-up visits 
frequently. Give consideration to providing commu-
nication aids such as handouts, suggested questions, 
or even an audiotape of your conversation with the 
patient.

 3.  Facilitate and coordinate the patient’s care from this 
point on.

 4.  Remember the 5 Cs of the family physician: continu-
ous, comprehensive, compassionate, coordinated, and 
competent care.

 5.  Try to unlearn medispeak.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

This is not an infrequent occurrence. In this situation, 
it is extremely important to remember who the patient 
is and what rights the patient has and does not have. 
Proceed in the following manner.
 1.  Assuming the mother has decision-making capac-

ity, remember who the patient is: the mother, not 
the son or the daughter.

 2.  Invite the son and daughter to come in for a dis-
cussion with you. Start off by acknowledging that 
you understand how much they love their mother 
and obviously have her best interests in mind. Then, 
explain that as their mother’s physician you have an 
ethical responsibility to talk to her about her disease. 
Offer to do it in such a way that allows their mother 
an opportunity to communicate how much informa-
tion about the disease she wants. Ask the mother 
(in the presence of her son and daughter) how much 
detail she would like to hear about her condition and 
whether she wants to make her own decision or to 
delegate this responsibility to her children.

 3.  In the unusual event that the son and daughter 
remain in disagreement about the process of infor-
mation sharing and insist that their mother not be 
told about her condition, you might have to resort 
to inclusion of other parties such as a hospital 
ethics committee.
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C H A P T ER  16

The Physician-Patient 
Relationship

CLINICAL CASE PROBLEM 1

“I Trust the Doctor, but …”

A 42-year-old man who has been your patient for 4 years 
comes to the office for a routine office visit. You have 
been treating chronic migraine headaches for the patient. 
He mentions that he would like to see a neurologist who 
he heard speak on the radio. Although you have done a 
complete evaluation of his headaches, he is concerned 
that he might have a brain tumor or other disease.

SELECT THE BEST ANSWER TO  
THE FOLLOWING QUESTIONS

 1.  Considering the situation, what should you do?
 a.  explain to the patient that you have investigated 

the condition completely and that there is no need 
for a referral

 b.  tell the patient that if that is the way he feels, he 
probably should find another family physician

 c.  empathize with the patient about his symptoms 
and refer him to a neurologist of your choosing

 d.  empathize with the patient about his symptoms 
and refer him to the neurologist he mentions

 e.  tell the patient that you are deeply offended by his 
request; he has no right to question your competence

 2.  What is the primary purpose of consultation or refer-
ral to a specialist?

 a.  to validate the findings of the family physician
 b.  to ensure that the family physician has not missed 

anything
 c.  to provide reassurance to the patient that the fam-

ily physician is concerned about his or her welfare
 d.  to improve the quality of health care by making 

available to patients and referring physicians the 
knowledge and skills of specialists or consultants at 
appropriate times

 e.  to provide protection for the family physician 
against a malpractice suit

 3.  Trust in one’s physician is described by patients as:
 a.  an inherent personality trait
 b.  having no relationship to the institutions with 

which the physician is associated
 c.  a learnable skill that can be improved
 d.  separate from competence issues
 e.  different from being a “good doctor”

CLINICAL CASE PROBLEM 2

You Can Be a Tool of Change

A 56-year-old female patient had been diagnosed with 
type 2 diabetes mellitus several years earlier. She had 
great difficulty maintaining her weight and medication 
schedule. She often denied that she needed to remain on 
the regimen recommended by her physician. Each visit, 
the physician would spend time discussing the impor-
tance of lifestyle and adherence to medication programs.

 4.  The patient’s relatively long relationship with her 
physician is likely to:

 a.  enhance her ability and commitment to follow the 
treatment plan

 b.  overburden the physician and encourage him to 
refer her elsewhere

 c.  have no influence on the treatment process
 d.  allow her to feel less guilt over her nonadherence 

to the plan
 e.  enable her to set her own treatment regimen

 5.  Trust in one’s physician contributes to:
 a.  discontinuity of care
 b.  patient dissatisfaction
 c.  elimination of need for second opinions
 d.  improved treatment adherence
 e.  more frequent office visits

 6.  “Trust” is defined as:
 a.  taking the physician’s word for recommended 

treatments
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 b.  expectation that the physician will put the patient’s 
interests first

 c.  belief that the physician will not allow insurance 
incentives to influence him or her

 d.  assumption that all consultants to whom the phy-
sician refers have the same perspective of patient 
care

 e.  all of the above

CLINICAL CASE PROBLEM 3

“Do You E-mail?”

A couple and their two young children move to the West 
Coast because of job requirements. One of the first 
things that they must do is find acceptable primary care 
for the family. They have come to appreciate the flexi-
bility of having a physician who is willing to use elec-
tronic communications. As they search for a physician 
or group that will support their needs, they outline the 
following concerns.

 7.  Access to “e-health” offers them:
 a.  convenience
 b.  control
 c.  choice
 d.  a and b
 e.  all of the above

 8.  The e-health options can affect the physician-patient 
relationship by:

 a.  causing greater distance because there is less face-
to-face interaction

 b.  improved sense of commitment because the physi-
cian can send reminders or quick, preprogrammed 
questions about how a patient is doing

 c.  creating patient dissatisfaction because physicians 
answer e-mails at unacceptable times of the day

 d.  reducing liability risk by keeping a copy of physi-
cian-patient interactions

 e.  b and d

 9.  Soon after the couple selects a physician who is elec-
tronically savvy, one of their children develops a 
significant asthma attack with very rapid breathing, 
wheezing, and some blue discoloration around his 
lips. They immediately e-mail the physician’s office 
for instructions.

 a.  this is unacceptable because e-mail should never 
be used for an emergency

 b.  the physician’s e-mail has a header instructing that 
if the query is an emergency, the patient should 
call 911 and not use the e-mail contact

 c.  the patient signed a release form in the physician’s 
office indicating that she understood the e-mail 
address was for making appointments, following 
up visits with brief questions and the like, and 
should not be used for emergent issues

 d.  the couple take their child to the nearest emer-
gency department and on returning home use 
the physician’s e-mail to provide his office with 
an update on the emergency department visit and 
request for a follow-up office visit

 e.  all of the above

CLINICAL CASE PROBLEM 4

Communicating for Continuity

A 52-year-old white man presents to your office with 
prostate cancer. It has been previously treated with sur-
gery, and his primary care physician has been following 
his prostate-specific antigen (PSA) test results. He has 
moved across the country for job-related reasons and is 
seeking a new primary care physician.

 10.  Communication with cancer patients is particularly 
problematic because:

 a.  it is always bad news
 b.  patients must process complex and, at times, con-

troversial information
 c.  all cancer patients maintain strong hope for a cure
 d.  the physician-patient trust relationship has impli-

cations for the patient’s adherence to follow-up 
and treatment

 e.  b and d

 11.  Patient-centered clinicians use the following 
behavior(s):

 a.  avoid eye contact because it threatens the patient
 b.  frequent interruptions of the patient to seek clarifi-

cation indicate concern and commitment to clarity
 c.  calm listening with an absence of distracting move-

ments such as fidgeting
 d.  avoid repeatedly asking the patient to provide 

feedback or tell the physician that he or she under-
stands because this insults the patient’s intelligence

 e.  lean back in the chair with arms and legs crossed 
to indicate that the clinician has all the time in the 
world

CLINICAL CASE PROBLEM 5

The Challenges of the Online World

A 56-year-old woman makes frequent visits to her pri-
mary care physician for complaints that frequently do 
not have identifiable organic causes. She often brings 
printouts from her forays on the Internet, where she has 
researched her symptoms, medications, and possible 
interventions. Her physician becomes frustrated by her 
demands for diagnoses, medication, and laboratory or 
imaging examinations to identify causation.

 12.  The appropriate steps for the primary physician are:
 a.  refer to an internist, who will be more able to 

assign diagnoses to her complaints
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 b.  avoid overuse of testing and reassure the patient 
that you will follow the symptoms closely with her 
to determine the correct time for intervention

 c.  prescribe an anxiolytic medication to help the 
patient remain calm

 d.  order a comprehensive chemistry and hematologic 
evaluation followed by a positron emission tomog-
raphy scan to rule out any disease

 e.  none of the above

 13.  Although being frustrated with the demands of this 
patient, you recognize that use of the Internet can do 
all of the following for your patients except:

 a.  enhance the engagement of patients in their care 
by increasing their knowledge

 b.  reinforce the role of the physician as the ultimate 
source of medical information and the final deci-
sion-making source in treating an illness

 c.  allow investigation of difficult or embarrassing 
questions in a private environment

 d.  change patients from passive consumers to empow-
ered participants who are more comfortable asking 
questions and discussing options

ANSWERS

 1.  d. Unless there is a specific reason not to, you 
should refer the patient to the neurologist of his 
choice. Patients with chronic symptoms are difficult 
to manage. You may find that a second opinion not 
only validates your findings but also improves the 
relationship between you and the patient. He may in 
fact find the headache to be less of a problem. In this 
case, it would prove to be less of a problem for both 
you and him.

 2.  d. The primary purpose of consultation or refer-
ral is to improve the quality of health care by mak-
ing available to patients and referring physicians the 
knowledge and skills of specialists or consultants at 
appropriate times.

There may be situations in complicated cases in which 
you wish to validate your findings or make sure that noth-
ing has been overlooked. There also may be times when 
patients need additional reassurance.

To refer to specialists for the sole purpose of protect-
ing yourself against malpractice (especially on a regular 
basis) is inappropriate.

 3.  c. As outlined in the Cochrane Review by McK-
instry, patients refer to learnable skills and not simply 
personality characteristics. Although competence is 
part of trust, it is not the full determinant of trust.

 4.  a. Evidence suggests that patients who have 
continuity with and trust in their physician are 
more likely to be adherent to the agreed-on treat-
ment plan. The relationship serves as a positive 

reinforcement in care of chronic disease. Although 
progress may be slow, having a continuity relation-
ship increases the likelihood of ultimate adherence 
to the regimen.

 5.  d. The Cochrane Review by McKinstry notes that 
trust can increase patient satisfaction, improve adher-
ence to treatment, and improve continuity of care.

 6.  b. Although patients interpret trust as belief or 
confidence that the physician will provide reliable 
information and will act in the patients’ interests, it 
does not mean that patients should not ask for further 
information or seek to confirm the reliable informa-
tion that is provided. It creates an atmosphere in 
which patients can ask about influences on physician 
decision making, such as choice of inpatient facility 
or type of insurance incentives, but it does not ensure 
that physicians would not be affected by external 
incentives.

 7.  e. Convenience has never been more important with 
two parents working and an increased commitment 
to free time. Dealing electronically with appoint-
ments and answers to brief questions is more con-
venient than telephones and wait times. Having the 
ability to make their own appointments or request a 
refill at 2 am allows them to have more control in the 
negotiation of receiving care. An increasing amount 
of disease management can be done online as well, 
allowing the patient with chronic disease to work 
with the physician to manage blood glucose levels 
or blood pressures without having to make frequent 
office visits.

 8.  e. The increased frequency of interactions allows 
patients to feel greater physician commitment even 
though the interactions are not face-to-face. The 
flexibility of sending both queries and answers at 
times that are convenient for the patient and phy-
sician improves satisfaction. There is evidence that 
liability is actually decreased because there is an easy 
record of the question and subsequent advice that 
may not exist for phone interactions.

 9.  e. The e-mail option offers a great deal of conve-
nience to patients and physician offices. It is flexible 
with regard to the timing of queries and answers, 
allows detailed information to be attached to the 
answers, and allows a ready record of the inter-
change; however, it is not appropriate for emer-
gency situations. It is imperative that physicians 
who provide e-mail interface for their patients take 
steps to ensure that at the time of an emergency, 
e-mail will not be used, although it does provide a 
way for timely update to a physician of other emer-
gency interventions.
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 10.  e. According to the National Cancer Institute at the 
National Institutes of Health, cancer patient com-
munications are particularly problematic because the 
caregivers must help patients receive bad news, han-
dle the emotional impact of a life-threatening illness, 
deal with uncertainty while maintaining hope, under-
stand and remember complex information, commu-
nicate with multiple health professionals, and build 
trust that will sustain long-term clinical relationships. 
Many cancers are curable today, so not all news is 
bad; however, despite great progress in treating can-
cer, many patients have difficulty maintaining a posi-
tive, hopeful attitude.

 11.  c. Good patient-centered behavior includes main-
tenance of eye contact and seeking evidence that the 
patient understands by feedback of what has been 
said. Listening without interruptions sends a message 
of interest, and clarifying questions can come at the 
end. Crossed arms and legs often indicate a closed 
mind or barriers to a relationship. Calm listening 
without fidgeting sends the message that patients can 
take their time and tell their story.

 12.  b. Although avoiding overuse of prescriptions and 
testing can be very frustrating, the quality of the 
physician-patient relationship is particularly import-
ant in working with patients presenting with medi-
cally unexplained symptoms. Although patients seek 
a diagnosis, prognosis, and some form of action, a 

longer running relationship is more likely to provide 
a context for reassurance and watchful waiting. If 
nonaction occurs in a setting without a relationship, 
the stage is set for patient dissatisfaction and overuse 
of medical services.

 13.  b. Increasing research has demonstrated that of 
the more than half of patients who use the Inter-
net to seek health information, those patients ben-
efit from increased knowledge and competence 
and engage more actively in the health care inter-
vention. They often change from being passive 
consumers to more active participants as they feel 
more comfortable with participating as decision 
makers. Concerns have been expressed that physi-
cians might “lose their role” as trusted advisers, but 
research suggests that Internet users ask more ques-
tions and continue to seek out physicians as author-
itative health experts. Evidence did suggest that the 
concern that some patients may create a burden by 
asking for tests, diagnostics, specialist consultations, 
and other interventions may be well founded. Thus, 
even as physicians reap the benefit of a better edu-
cated patient, they will have to develop the skill of 
explaining why some things should not or need not 
be done in a particular clinical situation. Retaining 
the trusted adviser role is not the same as being the 
ultimate decision maker. Physicians must remain 
cognizant of and responsive to the preferences, con-
cerns, and choices of the patient.

SUMMARY

Primary Physician Relationships
 1.  Enhance patient adherence to treatment programs.
 2.  Enhance patient satisfaction.
 3.  Provide a trusting relationship in which to process 

complex, often controversial, information.

Ways Consultations Enhance the Health Care 
Experience
 1.  By making available to the patient and referring phy-

sician the knowledge and skills of experts in particular 
areas of concern.

 2.  Best results occur with communication between the 
referring physician and consultant before and after the 
consultation.

 a.  This shows a team approach to caring for the 
patient.

 b.  This maximizes use of available information and 
limits the likelihood of repeating evaluations 
unnecessarily.

 3.  As the arena of specialization based on site of care 
emerges (e.g., hospitalist), communication between 
physicians involved in the care of a patient becomes 
even more important to avoid loss of information, to 
identify and resolve conflicting recommendations, or 
to confirm agreements on interventions to be pursued.

Electronic Communications
 1.  Websites and e-mail offer an additional means of com-

municating complex information to patients.
 2.  Much of the business of care is conveniently conducted 

by e-mail, including answering of brief questions and 
tracking of chronic disease measures. Care must be 
taken to ensure that patients understand that there 
are limitations to electronic communications and that 
an office visit or an emergency department evaluation 
will be required in some instances.
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Palliative Care

CLINICAL CASE PROBLEM 1

Depression Complicating Dementia

You are called to the home of a 75-year-old patient with 
progressive dementia. He has become increasingly 
depressed and agitated and is now unable to sleep at 
night. His family is concerned that he will wander away 
or perhaps set the house on fire. As you talk to the 
patient and review the criteria for depression, you real-
ize that this patient has an agitated depression.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following may be indicated in the treat-
ment of this patient’s condition?

 a.  a sedating tricyclic antidepressant in the evening
 b.  an anxiolytic agent given on an as-needed basis
 c.  fluoxetine
 d.  a and b
 e.  all of the above

 2.  Which of the following statements is (are) true 
regarding use of palliative care and dementia patients?

 a.  more than 32% of dementia patients are referred 
for palliative care

 b.  because dementia patients have flawed memory, 
they do not suffer psychological distress and palli-
ative care is unnecessary

 c.  estimating survival of end-stage dementia patients 
complicates referral to palliative/hospice care

 d.  dementia patients rarely have pain, so they rarely 
need palliative care

 e.  all of the above

 3.  Referral for palliative care of patients who have 
life-threatening, nonmalignant care is compromised 
by which of the following?

 a.  disagreements between physicians regarding 
appropriateness and timing of referral

 b.  difficulty predicting actual anticipated time of death
 c.  concern that expansion of palliative care to this 

group might lead to a shortage of expertise avail-
able for patients with malignant disease

 d.  overly optimistic estimates of survival leading to 
failure to refer patients in a timely manner

 e.  all of the above

 4.  Barriers to timely referral to hospice/palliative care 
include which of the following?

 a.  association of hospice with death
 b.  physician reluctance to make referrals
 c.  physician lack of awareness of available resources
 d.  misperception of hospice as a place rather than a 

service
 e.  all of the above

 5.  Palliative care and hospice care are synonymous.
 a.  True
 b.  False

CLINICAL CASE PROBLEM 2

A 51-Year-Old Woman with Severe Nausea, 
Vomiting, and Anorexia in Severe, Advanced 
Ovarian Cancer

A 51-year-old woman with advanced ovarian cancer has 
terminal disease. She is continuously nauseated, vomit-
ing, and anorexic. You are called to see her at home. In 
addition to the symptoms mentioned, the patient com-
plains of a “sore abdomen,” and she is having significant 
difficulty breathing. She also has a “sore mouth.”
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The patient has gone through chemotherapy with 
cisplatinum. This therapy ended 8 months ago. Her 
ovarian cancer was first discovered 12 months ago. 
Since that time, her condition has deteriorated to the 
point at which she has lost 40 pounds and is feeling 
“weaker and weaker” every day.

On examination, the patient’s breathing is labored. 
Her respiratory rate is 28 beats/minute. The breath 
sounds heard in both lungs are normal. Her mouth is 
dry, and there are whitish lesions that rub off with a 
tongue depressor. She looks significantly cachectic. 
Her abdomen is significantly enlarged. There is a level 
of shifting dullness, and there is a large abdominal mass 
that is approximately 8 × 35 cm.

 6.  What is (are) the drug(s) of choice for the manage-
ment of cancer-associated cachexia and anorexia?

 a.  prednisone
 b.  prochlorperazine
 c.  megestrol acetate
 d.  cyproheptadine
 e.  a or c

 7.  The nausea and vomiting that this patient has devel-
oped may be treated with various measures or drugs. 
Which of the following could be recommended 
as a first-line agent(s) for this patient’s nausea and 
vomiting?

 a.  prochlorperazine
 b.  ondansetron
 c.  metoclopramide
 d.  all of the above
 e.  none of the above

 8.  Based on the history of her “sore mouth” and white 
lesions that scrape off with a tongue depressor, which 
of the following agents would you recommend?

 a.  ketoconazole
 b.  penicillin
 c.  amphotericin B
 d.  chloramphenicol
 e.  methotrexate

 9.  The patient undergoes palliative radiotherapy for 
severe bone pain that developed 1 month after the 
problems described. After this, significant diarrhea 
develops. Which of the following agents may be 
helpful in the treatment of this problem?

 a.  diphenoxylate hydrochloride
 b.  loperamide
 c.  codeine
 d.  all of the above
 e.  none of the above

 10.  What is the most prevalent symptom in patients with 
cancer?

 a.  anorexia

 b.  asthenia
 c.  pain
 d.  nausea
 e.  constipation

 11.  What is the most frequent cause of chronic nausea 
and vomiting in advanced cancer?

 a.  bowel obstruction
 b.  raised intracranial pressure
 c.  narcotic bowel syndrome
 d.  hypercalcemia
 e.  autonomic failure

 12.  The patient becomes increasingly short of breath. 
You suspect a pleural effusion. A chest radiograph 
confirms the diagnosis of a left pleural effusion. 
Which of the following is the treatment of first choice 
for this complication?

 a.  thoracentesis
 b.  home oxygen
 c.  hospital bed that is elevated at the head
 d.  decreased fluid intake
 e.  prochlorperazine

 13.  Which of the following treatments may also be useful 
for this symptom?

 a.  palliative radiotherapy
 b.  prednisone
 c.  morphine sulfate
 d.  dexamethasone
 e.  all of the above

ANSWERS

 1.  d. An agitated depression is best treated by a com-
bination of a sedating tricyclic antidepressant and 
an anxiolytic agent given as needed. In this case, 
fluoxetine may actually make the situation worse. 
Although fluoxetine and other selective serotonin 
reuptake inhibitors represent important advances in 
the treatment of depressive disorders, fluoxetine has 
the potential to make an agitated depression worse. 
In this case, it is safer to stick to the older, reliable 
tricyclic antidepressants, especially one with sedating 
properties.

 2.  c. Less than 2% of dementia patients are referred 
for palliative care. Studies examining distress have 
found significant measures of distress as well as a 
correlation between distress and duration of life 
in dementia patients. Referral for palliative care 
should be for relief of symptoms, not just pain 
relief. Dementia patients often have distress, if not 
somatic pain. However, because of definitions of 
who can be referred for hospice care, it is difficult to 
predict the timing of the last 6 months of a demen-
tia patient’s life, thereby complicating the referral 
process.
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 3.  e. Physicians often disagree about the timing and 
appropriateness of referral for palliative/hospice care. 
Regulations in the United States requiring referral for 
the last 6 months of life are difficult in that many non-
malignant, life-threatening diseases seem to wax and 
wane, with a slow downhill course. There is concern 
that because nonmalignant causes outnumber malignant 
causes of death, if regular use were made of palliative 
care specialists, there would not be adequate numbers to 
treat those in need. Physicians are often overly optimis-
tic and tell patients they have much more time than they 
actually have, and referral is made too late to receive the 
greatest benefit from the specialized services.

 4.  e. A number of barriers exist to a full and effective use 
of hospice. Some of the barriers are family and patient 
based, and some are health care provider based. Fam-
ilies often do not want to have the conversation about 
hospice or change to palliative rather than curative 
care because they believe that by doing so it indicates 
that death is imminent. Physicians often do not want 
to make a referral until patients and family are ready, 
and they often lack knowledge of available resources. 
Many want to go home and have a misperception of 
hospice as a place rather than a set of services.

 5.  b. There is nonhospice palliative care aimed at 
improving quality of life and supporting patients with 
serious, complex conditions for whom the prognosis is 
uncertain or whose anticipated life span may be years. 
Hospice palliative care is prognosis based, whereas 
nonhospice palliative care is a needs-based model not 
dependent on prognosis. Referral to palliative care 
for patients with end-stage heart failure has led to 
increased satisfaction. In a randomized controlled trial, 
patients with end-stage heart failure who were referred 
to hospice paradoxically had an 81-day improvement 
in survival compared with those who were not referred 
to hospice. Authors speculate that increased longevity 
might be attributed to avoidance of procedures and 
risks of hospital stays or the close attention to preven-
tion of complications (Adler, 2009).

 6.  e. Prednisone (a corticosteroid) and megestrol ace-
tate (a progestational agent) are the pharmacologic 
treatments of choice in patients with advanced can-
cer who have significant anorexia. In patients with 
anorexia, oral nutrition should be the first priority, 
with particular attention paid to the timing of meals 
in relation to medical and nursing procedures and the 
administration of drugs. Selected patients in whom 
oral nutrition or hydration is not possible may ben-
efit from enteral nutrition or hypodermoclysis. Par-
enteral nutrition has shown no significant benefit in 
terms of improving survival or comfort, and its rou-
tine use is not indicated in palliative care. Megestrol 
acetate in a dosage of 800 mg/day is rapidly becoming 

the pharmacologic agent of choice in the treatment 
of anorexia. An alternative to progestational agents 
is prednisone. Prednisone may be given in doses of 
approximately 10 to 30 mg/day in a single dose. This 
may be increased if necessary. Dronabinol has also 
been effective in weight gain for younger adults with 
specific conditions, such as acquired immune defi-
ciency syndrome (AIDS) and cancer. With anorexia, 
particular attention must be paid to the mouth to 
prevent candidiasis and other problems. Other 
potential choices for the pharmacologic treatment of 
anorexia include cyproheptadine, hydrazine sulfate, 
and cannabinoids.

 7.  d. The nonpharmacologic treatment of nausea and 
vomiting should include the following: an attempt to 
find the cause; the avoidance of a supine position to 
prevent the dangers of aspiration of vomitus; a general 
assessment of the environment of the patient and how 
it could be improved; attention to body odors; small, 
frequent meals (that the patient likes; not a bland 
diet); and attractive food presentation.

Antiemetics can be divided into several classes: anticho-
linergics, such as hyoscine and atropine; phenothiazines, 
such as prochlorperazine and chlorpromazine; butyro-
phenones, such as haloperidol and droperidol; antihista-
mines, such as cyclizine and promethazine; gastrokinetic 
agents, such as domperidone and metoclopramide; 
5-HT3 receptor antagonists, such as ondansetron; corti-
costeroids, such as prednisone and dexamethasone; and 
miscellaneous agents, such as ibuprofen, tricyclic antide-
pressants, benzodiazepines, and nabilone.

There are some specific indications for certain anti-
nauseants, such as the treatment of a partial bowel 
obstruction with a gastrokinetic agent, cyclizine for 
vestibular-associated emesis, and ondansetron for che-
motherapy-induced emesis. In most cases, however, an 
antinauseant from any of the classes can be tried for any 
cancer-associated nausea.

Three general rules should be followed in prescribing 
antinauseants in cancer and palliative care management: 
(1) before prescribing an antinauseant on a long-term 
basis, conduct a vigorous search for the underlying cause; 
(2) if you are using combination antinauseant therapy, do 
not combine antinauseants from the same class of drugs; 
and (3) if you are using combination antinauseant ther-
apy, remember that antinauseants that work on the same 
neurotransmitter (dopamine, muscarinic-cholinergic, and 
histamine) tend to be less effective in combination than 
antinauseants that work on different receptors.

Although a discussion of the receptors involved in 
each antinauseant is too detailed for this book, the fol-
lowing approach to treatment of the nausea and vomiting 
associated with cancer and palliative care is suggested:
 •  Always consider nonpharmacologic therapy first—

small, frequent meals with appropriate food presen-
tation and consisting of foods that the patient likes.
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 •  Begin with ondansetron because it is the most 
effective in cancer patients and cost is no longer a 
major issue.

 •  Combine any two of the previously mentioned 
drugs or all three for resistant nausea.

 •  Consider adding a corticosteroid, such as predni-
sone or dexamethasone, to the treatment regimen.

 •  If emesis continues despite the previous treatment 
suggestions, try the rectal, subcutaneous, or sup-
pository route.

Medical marijuana may be considered in states that allow 
this.

 8.  a. White lesions that scrape off with a tongue 
depressor are almost certainly oral thrush. Oral 
thrush is common in patients undergoing palliative 
care, even with good mouth care. Treatment with 
clotrimazole troches or fluconazole is recommended.

 9.  d. The diarrhea in this case is likely the effect of the 
radiotherapy on the bowel. Diphenoxylate, lopera-
mide, and codeine are all good treatment choices. In 
most patients, the diarrhea will settle down 1 or 2 weeks 
after the completion of the course of radiotherapy.

 10.  b. Asthenia (fatigue) is the most prevalent symptom 
in patients with advanced cancer. The prevalence 

of symptoms in patients with advanced cancer is as 
follows: asthenia, 90%; anorexia, 85%; pain, 76%; 
nausea, 68%; constipation, 65%; sedation, 60%; con-
fusion, 60%; and dyspnea, 12%.

 11.  a. Although autonomic failure, hypercalcemia, 
narcotic bowel syndrome, and raised intracranial 
pressure can cause nausea and vomiting, the most 
frequent cause is bowel obstruction from pressure of 
an intraabdominal tumor on the bowel, involvement 
of the bowel in the tumor process, associated gastric 
stasis, or other causes.

 12.  a. A large pleural effusion should be treated initially 
by thoracentesis. If it recurs at infrequent intervals, 
this technique can be used repeatedly and with a scle-
rosing agent, such as infused talc. This can reduce 
the recurrence of a malignant effusion but often is 
irritating to the patient.

 13.  e. However, if pleural effusion recurs frequently, 
you may decide to use other symptom-relieving mea-
sures, including elevating the head of the bed, pro-
viding oxygen, breathing fresh air, decreasing fluid 
intake, prescribing prednisone or dexamethasone, 
prescribing morphine, and conducting palliative 
radiotherapy.

SUMMARY

Management of Late Stages of  
Life-Threatening Diseases

 1.  Discussions with the patient (occasionally with family, 
either with patient’s consent or in case of incompetent 
patient) about the prognosis, what is known about the 
time line, and types of decisions that need to be made.

 a.  This includes the possibility of using palliative 
care or hospice teams at some point.

 b.  This should include discussion of living wills, dura-
ble powers of attorney for health, or other means 
of communicating desires about end-of-life care.

 c.  Discussions should occur about the importance 
of communicating symptoms, desires, and the 
like to provide the highest quality of life possible.

 d.  As the end of life nears, it is appropriate to dis-
cuss how to handle possibly terminal symptoms, 
including respiratory distress, bradycardia, and 
recalcitrant pain. This discussion should include 
whether the patient or family desires transfer to 
the hospital or dying at home.

Management of Physical Symptoms
 1.  Nausea and vomiting
 a.  Eat small, frequent meals.
 b.  Avoid bland foods. Give the patient what he or 

she wants to eat.

 c.  Take antiemetics: ondansetron, prochlorpera-
zine, metoclopramide, prednisone, and hyoscine/
atropine.

 d.  Consider combination of antiemetics if one is not 
sufficient.

 e.  If vomiting continues, consider suppository or 
subcutaneous route.

 2.  Constipation
 a.  Attempt to find the cause; do not automatically 

assume it is from taking narcotics.
 b.  Lactulose appears to be the agent of choice for 

the treatment of constipation in palliative care. A 
combination of a stool softener and a peristaltic 
stimulant is a good alternative.

 3.  Anorexia
 a.  Eat small, frequent meals.
 b.  Avoid blended, pulverized foods; give the patient 

what he or she wants to eat.
 c.  Megestrol acetate is the most effective agent for 

treatment of anorexia and cachexia in patients 
who are terminally ill. Prednisone is a good 
alternative.

 4.  Dry mouth/oral thrush
 a.  Mouth care is very important.
 b.  Avoid drying agents such as lemon-glycerin 

swabs.

Continued
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 c.  Hydrogen peroxide at one fourth strength, 
lemon drops, pineapple chunks, and tart juices 
are helpful.

 d.  Look for oral thrush every day; treat with 
 clotrimazole troches. If treatment is resistant, 
prescribe fluconazole.

 5.  Dehydration: Dehydration is usually not symptom-
atic; that is, it usually does not have to be treated. 
Always base your decision to use fluids on whether 
you think it will make the patient feel better and 
improve the patient’s quality of life. Remember, 
the most common complication of treating patients 
receiving palliative care with intravenous (IV) fluids 
is iatrogenic pulmonary edema.

 6.  Diarrhea
 a.  Try to identify the cause.
 b.  Diphenoxylate, loperamide, and codeine are 

equally effective.
 7.  Dyspnea and pleural effusion: Open windows, sup-

plementary oxygen, semi-Fowler position, broncho-
dilators, prednisone, narcotic analgesics, anxiolytics, 
diuretics, and palliative radiotherapy may all be of 
help with recurrent pleural effusions. Treat first 
occurrence with thoracentesis. How often you 
repeat this procedure depends on the patient’s com-
fort level and how quickly the fluid reaccumulates.

 8.  Partial bowel obstruction
 a.  Restrict fluids.
 b.  Antiemetics: consider prokinetic agents such as 

metoclopramide first.
 c.  Corticosteroids: prednisone.

 d.  Narcotic analgesics.
 e.  Try to avoid the use of a nasogastric (NG) tube, 

if possible.
 9.  Malignant ascites
 a.  Paracentesis is often effective. How often you 

perform this procedure is again dependent on the 
reaccumulation of fluid.

 b.  Spironolactone alone or with thiazide or loop 
diuretics may be helpful.

 10.  Cerebral edema: dexamethasone with an H2 recep-
tor antagonist is both diagnostic and therapeutic.

 11.  Fungating growths
 a.  Frequent dressing changes; normal saline or 

hydrogen peroxide
 b.  Yogurt or buttermilk dressings
 c.  Charcoal briquettes around the house
 d.  Fresh air
 12.  Depression and anxiety
 a.  Remember bio-psycho-social-spiritual model of 

pain and symptom control.
 b.  Psychotherapy: “Be there, be sensitive, be silent.”
 c.  Antidepressant medication
 d.  Anxiolytics (sublingual especially effective)
 13.  Hypercalcemia
 a.  Most common serious metabolic abnormality in 

palliative care.
 b.  Think about the diagnosis; otherwise, you will 

not make it.
 c.  Fluids will treat hypercalcemia effectively in most 

cases.
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Ethical Decision-Making Issues

CLINICAL CASE PROBLEM 1

Withholding Information from an Ageing 
Patient

An 89-year-old woman lives with her daughter and 
family. At times, the living arrangement has been dif-
ficult. Recently, the daughter was concerned because 
her mom was not eating. You have been the pri-
mary care physician for the mother and the family 
for approximately 10 years. The concerned daugh-
ter brings her mom to see you. After seeing you, the 
mother is hospitalized. In the hospital, the mother is 
started on intravenous (IV) fluids and nutrition. Even 
though she complains about the hospitalization, the 
mother is basically compliant with treatment. You 
order several tests, and the results are not good. The 
daughter is concerned that her mother will not be 
able to emotionally manage the difficult report, which 
includes an intestinal malignant neoplasm and the 
recommendation of intestinal surgery. With or without 
surgery, life expectancy is probably only a matter of 
6 to 8 months. The mother is asking about the test 
results, but the daughter says, “Doctor, don’t tell my 
mother what is going on. She has a hard enough time 
with things as it is.”

SELECT THE BEST ANSWER TO  
THE FOLLOWING QUESTIONS

 1.  Who is the decision maker for mother?
 a.  mom: “What do the tests show?”
 b.  daughter: “Don’t tell mom.”
 c.  doctor: “I know what is best.”
 d.  call risk management
 e.  nursing staff: they are with the mother all the  

time

 2.  What ethical principles are most relevant to this case?
 a.  justice and fidelity
 b.  beneficence and noncompliance
 c.  autonomy and beneficence
 d.  nonmaleficence and justice
 e.  all of the above
In determining whether or not someone has the capac-
ity for medical decision making, the physician often says, 
“The patient is oriented times three.”

 3.  What does this mean?
 a.  place, employment, time
 b.  place, time, person
 c.  time, place, decision
 d.  family, age, place
 e.  family, person, time

CLINICAL CASE PROBLEM 2

Decision Making and the Confused Patient

Assume the previous case as it is presented but with 
the following difference: as a physician, you have deter-
mined that the mother is somewhat confused by the 
environment and what is going on. The daughter agrees 
with you, and she says she just wants her mom to be 
comfortable. The mother still asks to know what the 
test results show, and the daughter says not to tell the 
mother the bad news.

 4.  Who is the decision maker for the mother?
 a.  mom: “What do the tests show?”
 b.  daughter: “Don’t tell mom.”
 c.  doctor: “I know what is best.”
 d.  call risk management
 e.  refer the decision to another physician

 5.  The historical model of medical decision making was 
called paternalism and was characterized by:

 a.  patient’s passivity
 b.  lengthy discussions between physician and patient 

about potential treatments
 c.  authoritative language and veiled orders like “you 

should …” or “it is necessary that …”
 d.  graduated participation by patients so that ulti-

mately their self-knowledge leads the decisions
 e.  a and c
 f.  b and d

 6.  Barriers to increased patient participation include all 
of the following except:

 a.  age of the patient
 b.  ethnic origin
 c.  health care workers’ refusal to delegate power
 d.  decreased consumption of health care provider 

time secondary to the patient’s taking some of the 
decision making

 e.  health illiteracy
 f.  severity of disease

CLINICAL CASE PROBLEM 3

When Siblings Disagree

Continue to assume the original case but with the follow-
ing difference: rather than being confused, the mother is 
delirious and in and out of conscious awareness.

Because you have treated the mother and family for 
10 years, you have three documents in the mother’s 
medical record. First, there is a do-not-resuscitate order 
in the event that the situation becomes critical. Second, 
there is an advance directive stating that the mother 
does not want anything “heroic” for her care. She only 
wants to be comfortable. Third, there is a Power of Attor-
ney for Health Care Decisions that the mother has exe-
cuted, naming the daughter as surrogate in case of her 
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incapacity. There is a brother present who insists that 
the mother be told everything. He says, “She always 
taught us to tell the truth. Lying is just plain wrong, and 
she would never agree to that.”

 7.  Who it the decision maker for the mother?
 a.  mom: “What do the tests show?”
 b.  daughter: “Don’t tell mom.”
 c.  doctor: “I know what is best.”
 d.  call risk management
 e.  refer the decision to another physician

 8.  Which is true about a Durable Power of Attorney for 
Health Care?

 a.  it allows the surrogate to make medical decisions 
about what the surrogate thinks is best in this 
situation

 b.  it can be overruled by the attending physician
 c.  it mandates that the surrogate make decisions for 

the patient based on what the patient would decide 
if he or she had the capacity for decision making

 d.  it is a democratic process, and family members, 
by majority vote, can overrule the decisions of the 
appointed surrogate

 e.  because the Power of Attorney is a voluntary pro-
cess, the immediate next of kin always has veto 
authority over any medical decision that is made

CLINICAL CASE PROBLEM 4

When Technology and Religion Conflict

A 16-year-old boy is brought to the emergency depart-
ment with a lacerated leg from a lawnmower accident. 
The father tied a tourniquet around the leg, but the boy 
has lost a lot of blood. On entering the emergency depart-
ment, the parents identify themselves as Jehovah’s Wit-
nesses and say they do not want the boy to receive any 
blood. However, they do want the boy’s life to be saved. 
The doctors assess the situation and quickly tell the par-
ents that the boy needs blood immediately or he will die. 
The boy, who is conscious, says, “Give me the blood. I 
do not want to die. It’s a stupid rule anyway.” The par-
ents overrule the boy and say it is not his decision.

 9.  It is a life-or-death decision. What do you do?
 a.  tell the parents that they are wrong and that you 

know what is best for the boy
 b.  inform the parents that in your opinion, the Jeho-

vah’s Witnesses are incorrect in their views of not 
accepting blood

 c.  view the decision as a medical emergency, give 
the boy blood, and then address the difficult issues 
with the parents at a later time

 d.  knowing he will die, you refuse to give the boy 
blood, realizing that to do so against the parents’ 
instructions will be battery against a minor child

 e.  tell the parents to take the boy to another hospital

CLINICAL CASE PROBLEM 5

Unmarried, Pregnant, 18-Year-Old Woman

You work in an area with a large adolescent population. 
An 18-year-old woman comes to you because she has 
had sexual intercourse for the first time, and she has 
missed her last period. She is distraught and concerned 
that she may be pregnant. You are emotionally touched 
by her story. In addition, you are an advocate for unwed 
mothers to complete their pregnancy. When the preg-
nancy test result comes back, it is positive. When you 
inform the young woman of the test results, she imme-
diately says she wants an abortion. Through further 
conversation, you learn that the father of the baby does 
not know about the pregnancy, and she has no intention 
of telling him. She says it was all a mistake, and she 
does not want to ever see him again. She insists on an 
abortion. However, because of your pro-life views, you 
personally and morally oppose abortion.

 10.  What should you do?
 a.  explain to the patient your opposition to abor-

tion and that you will not help in doing what you 
believe is morally wrong

 b.  inform the patient that all you can do is help her 
through her pregnancy, and she can either keep 
the child or put the child up for adoption

 c.  tell her to find another doctor who is pro-choice
 d.  discuss her health options with her, namely, carry 

the baby to term and keep it, carry the baby to 
term and place it for adoption, or have a therapeu-
tic abortion. You also strongly advise her to seek 
professional counseling during this time

 e.  none of the above

 11.  The 2002 law stating that any fetus born alive must 
receive appropriate care is called what?

 a.  No Child Left Behind Act
 b.  Born Alive Infants Protection Act
 c.  Fetal Birth Viability Act
 d.  Full-Term Birth Act
 e.  none of the above

 12.  The right-to-life movement is actively involved in
 a.  the beginning of life
 b.  the end of life
 c.  health care for the disabled
 d.  health care in decisions of futility
 e.  all of the above

CLINICAL ETHICS AND CASE ANALYSIS

 13.  In the case analysis method of ethical decision 
making, which of the following categories must be 
considered?

 a.  indications for medical intervention
 b.  patient preferences
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 c.  quality of life
 d.  contextual features
 e.  all of the above

 14.  In the case analysis method of ethical decision making, 
the category “Indications for medical intervention” 
includes which of the following ethical principles?

 a.  beneficence
 b.  nonmaleficence
 c.  clinical judgment
 d.  a and b
 e.  a and c

 15.  In the case analysis method of ethical decision mak-
ing, the category “Patient preferences” includes 
which of the following?

 a.  paternalism
 b.  informed consent
 c.  medical capacity
 d.  all of the above
 e.  none of the above

 16.  The clinical case method for deciding “quality of life” 
includes which of the following?

 a.  physician-assisted suicide
 b.  palliative care
 c.  euthanasia
 d.  life support
 e.  all of the above

ANSWERS

 1.  a. As a patient, the mother is inquiring about the 
test results, and she has a right to know the infor-
mation. Even though the mother is very ill, the fact 
that the daughter is concerned about her mother’s 

reaction is not sufficient reason to withhold the infor-
mation. If there are other complicating factors, they 
are not presented in this case. There is no purpose in 
seeking a consult from risk management. The daugh-
ter’s comments are not hostile or argumentative, and 
the mother is clear in her thinking and in her desire 
to know the results. The nursing staff does provide 
regular care for the patient, but they are not the deci-
sion makers for treatment decisions.

 2.  c. Autonomy is a significant principle with regard 
to respect of persons. It assumes the individual has 
the right to determine what happens to him or her. 
In this case, the mother has a right to know, she is 
inquiring about the test results, and her agreement 
is essential for further treatment or refusal of treat-
ment. In addition, truth telling is often understood 
as beneficence, doing good, whereas lying, or with-
holding truth, may be viewed as harmful. Answers (a) 
and (d) are not correct because justice does not play 
a significant part in the situation in terms of fairness 
or allocation of resources. Answer (b) is incorrect 
because noncompliance is a behavior and not an eth-
ical principle.

 3.  b. Orientation times three means orientation 
to person, place, and time. The determination of 
one’s capacity for medical decision making is always 
an issue when ethical decisions are being made, 
including procedures about one’s body. Time is the 
most sensitive indicator of confusion because time 
changes constantly. Place changes are next in sensi-
tivity. Person, or identity, is permanently embedded 
information and does not change. Someone who is 
identity confused may be seriously impaired. In this 
case, the daughter can be reassured that you know 
and have treated her and her family, including her 
mother, and that knowing her mother as you do, 
you believe the mother when she says she wants to 
know the test results. You can also assure the daugh-
ter that you will proceed in a sensitive way with giv-
ing the information to her mother. You can offer to 
sit down with the three of them in a quiet way with 
minimal distractions, and you will begin by asking 
her mother what it is that she wants to know and 
how much information she wants. In addition, you 
will give the mother plenty of time to think about 
the conversation and ask questions. It is hoped 
that the daughter will find this collegial approach 
acceptable.

 4.  a. The mother is still the decision maker. Con-
fusion does not necessarily mean incapacity for all 
decisions. The physician will be sensitive about the 
situation of telling the mother the difficult informa-
tion, and the mother may or may not fully under-
stand. It may take several different conversations for 

CLINICAL CASE MANAGEMENT PROBLEM

A 17-year-old man is involved in a motorcycle- 
automobile crash and is brought to the emergency 
department with multiple trauma including coma. He 
is stabilized and sent to the intensive care unit. During 
the course of the next several hours, he is placed on a 
respirator and administered IV fluids, intracranial pres-
sure monitoring, and multiple medications. His heart 
and kidneys appear to be functioning well. However, 
at 48 hours after admission, he is found to have no 
electrical activity on an electroencephalogram (EEG). 
His parents are adamant that everything continue to 
be done, citing a case recently reported in the news-
paper about a man who awoke from a long coma and 
returned to work and family. His driver’s license indi-
cates that he is willing to be an organ donor.

Using the clinical case management system, out-
line the steps that might be taken in providing care for 
this young man and his family.
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the information to become clear, and even then, the 
mother may complain that she has not been told any-
thing. However, by having the daughter present for 
each conversation, the daughter knows what has been 
said. The physician also needs to be aware that there 
may be other family members involved in this case. 
If so, they should be invited into the conversation. 
We assume the mother is a widow, so her husband is 
not available. However, he could be living in a nurs-
ing home while his wife lives with her daughter. Also, 
there may be other siblings, even in another city or 
state. Some sensitivity to and awareness of these other 
family members is necessary for management of the 
total situation. Consultation with the ethics commit-
tee may become necessary if the family cannot agree 
on a course of care.

 5.  e. In the paternalistic model, the health care pro-
vider relies entirely on the knowledge of the pro-
vider, believing that the patient’s interests are best 
protected by the knowledgeable caregiver. Only 
experts are believed qualified to diagnose or to select 
treatment. Patients are passive recipients of care. The 
use of authoritative language and strong recommen-
dations help keep patients passive and accepting of 
the recommendations.

 6.  d. Studies have shown that nurses and physicians 
are loath to give up the power and control and per-
ceive that it will actually take more time to involve 
patients. Older patients are usually less likely to want 
to enter into the decision making process, and several 
studies showed that the desire to participate in deci-
sion making is inversely proportional to the severity 
of the disease. Ethnic origin also influences the role 
that patients take or are allowed by their family to 
take. Health illiteracy is one of the greatest hurdles 
in that patients are fearful they do not know enough 
to participate even to the point of asking questions. 
Actually, there are concerns that it will consume too 
much time to help the patient make decisions, not 
decrease time consumption.

 7.  b. With a Power of Attorney for Health Care Deci-
sions, the daughter is the surrogate decision maker, 
and she has the right to manage the information 
about her mother, who is delirious and mentally inca-
pacitated. This document also simplifies the situation 
in case there are other family members who desire 
to be involved in the decision making. However, 
because some surgery is indicated to relieve the intes-
tinal blockage, the mother is still going to have to be 
informed, probably in a similar manner as previously 
recommended, and given time to comprehend what 
is going to happen. The daughter will have to decide 
if some surgery, or no surgery, is what her mother 
needs to be comfortable. If she decides not to have 

surgery, then limiting the information given to the 
mother is more acceptable. However, the physician 
must realize that a decision to withhold information 
is a medical decision.

 8.  c. The Durable Power of Attorney for Health 
Care is a legal document that cannot be overruled 
by other interested parties, including physicians. 
The purpose of the document is for the surrogate 
to exercise “substituted judgment,” which means 
that the surrogate is to represent, as accurately as 
possible, what the patient would decide if he or she 
was capable of medical decision making. It is not 
designed for the surrogate to do whatever he or 
she thinks is “best,” and it is not what the surro-
gate thinks the patient needs. Rather, it is what the 
patient would decide if he or she had the capacity 
to make the decision. For this reason, it is import-
ant for physicians to know who has power of attor-
ney. In addition, an important part of continuity of 
patient care is to discuss the question, “Who do you 
want to be medical decision maker for you in case of 
your incapacity?”

 9.  c. Answers (a) and (b) are incorrect because they 
have a similar logic. Patients have rights that are to 
be respected by physicians. Similarly, getting into an 
argument about one’s personal opinions on anoth-
er’s religion is counterproductive to respecting the 
patient or the parents. Answers (d) and (e) also have 
similar logic. The physician does not refuse care in 
an emergency, or send the patient somewhere else, 
knowing death is imminent.

Although answer (c) is correct, it has several dimen-
sions. In general, the courts do allow a “mature minor” 
to make medical decisions, including decisions that 
may be in opposition to those of the parents, when it is 
a life-or-death decision. The age of a mature minor is 
generally 16 or 17 years. Courts generally support the 
minor’s decision if the benefit or risk that the mature 
minor is choosing is greater than 50%. In other words, 
if the mature minor, in opposition to parents, wants 
to choose a benefit that is greater than 50% or refuse 
a risk that is greater than 50%, the courts will, gener-
ally, accept the decision of a mature minor. In the cur-
rent case, there is clearly a benefit to receiving blood. 
In a ruling by a Massachusetts court in 1944 (Prince 
vs Massachusetts), the court ruled against the parents 
of a Jehovah’s Witnesses child: “Parents may be free 
to become martyrs themselves, but it does not follow 
that they are free … to make martyrs of their (minor) 
children.”

The physician will not commit battery against the boy 
if the boy is transfused. However, in the eyes of the par-
ents, even though their son is alive, the physician may 
have condemned the boy to an eternity in hell for giving 
him blood. The decision is further complicated by the 
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disagreement between the boy and his parents regarding 
the teachings of their religion on blood transfusion.

In working with Jehovah’s Witnesses patients, it is 
important to ask the patient about blood preferences. 
There is great variability in Witness beliefs about blood. 
It is also important to be confidential in these conver-
sations so that church elders will not know if a member 
makes a decision against the church. In general, whole 
blood products are not acceptable—red cells, white cells, 
plasma, and platelets. However, some Witness groups do 
allow individual choice for blood divided into fractions. 
Autotransfusion of predeposited blood is not accept-
able. Intraoperative collection and hemodilution are 
objectionable to many, but others will accept intraoper-
ative salvage where the extracorporeal circulation is not 
interrupted.

 10.  d. Someone who is pregnant is considered an adult 
for the purposes of health care decisions. In this case, 
she is 18 years old, a legal adult, and also pregnant. 
However, the physician has personal moral values 
that contradict what the patient wants. Nevertheless, 
the physician is obligated to provide her with quality 
health care, including all of the options for decision 
making about the pregnancy. Patients often make 
personal life-and-death decisions that are contrary 
to what is medically or morally acceptable according 
to some value system. The physician must maintain 
a therapeutic physician-patient relationship with the 
patient although respecting the patient’s autonomy 
for decision making.

 11.  b. The Born Alive Infants Protection Act states that 
any fetus born alive must receive appropriate care. 
This law prohibits “no care,” in which case death 
would occur by a form of exposure and neglect. How-
ever, it does permit comfort care only for extreme 
situations in which circumstances are extraordinary. 
No Child Left Behind is an educational act, and 
there is no Fetal Birth Viability Act or Full-Term 
Birth Act.

 12.  e. The right-to-life movement is actively involved 
in various legislative processes, including the writing 
of laws governing life and death issues. The move-
ment’s concerns are that in life-and-death decisions, 
the value of life may be diminished and viewed as dis-
posable or inconvenient. Some will also view these 
decisions as “playing God.”

 13.  e. See answer 15.

 14.  d. See answer 15.

 15.  e. Albert Jonsen and colleagues have written about 
the clinical case method for ethical decision making. 
The authors list a four-category approach, sometimes 

referred to as the four-box method, for understand-
ing the ethical decision and its context. First, the sit-
uation is clarified for the medical indications. What are 
the problem, diagnosis, and prognosis? The ethical 
principles of beneficence and nonmaleficence are rel-
evant here. Beneficence is doing good for the patient, 
and nonmaleficence is at least doing no harm to the 
patient. What is a good medical outcome, and what 
must be avoided? In question 14, clinical judgment is 
not an ethical principle, but it is certainly required for 
good decision making.

Second, patient preferences are addressed. Is the patient 
mentally capable of medical decision making? Assuming 
the patient is fully informed, what are the patient’s pref-
erences for the situation? Respect for patient autonomy 
is a key ethical factor. Paternalism is a behavior, not an 
ethical principle. Medical capacity and informed consent 
are both necessary but are not ethical principles.

Third, what are the quality of life issues? What are the 
prospects of returning to a normal life? Are there plans 
for stopping treatment and providing only palliative care? 
Key ethical principles include beneficence, nonmalefi-
cence, and respect for autonomy. Autonomy is respect for 
the patient, realizing the patient has the final say about 
what happens to his or her body.

Finally, what are the contextual factors for the ethical 
analysis? Are there family issues or provider issues that 
influence treatment? Are there financial issues or reli-
gious and cultural issues that influence the decision? 
The principle of justice—that is, loyalty and fairness—
is relevant. Justice means giving a patient the best care 
within the confines and limits of the contextual situation, 
regardless of the patient’s background.

 16.  e. Quality of life is a subjective standard that is based 
on the individual’s satisfaction with one’s physical, 
mental, and social condition. Any pain management 
or end-of-life consideration raises a question of what 
quality of life the patient may experience. The sub-
jective standard of quality of life has great variability 
from person to person. However, the subjective eval-
uation of one’s quality of life is not to be confused 
with the general moral principle of “sanctity of life.” 
Sanctity of life tends to place more restrictive limits 
on all end-of-life decisions based on a higher objec-
tive value for life than limits that are based on a stan-
dard of subjective quality.

Quality of life can be a difficult decision. Who deter-
mines when a life has or does not have quality? What 
are the standards for quality? What is the quality of 
life for a child born with severe disabilities and extreme 
mental challenges? Does the moral concept of “all life is 
sacred”—sanctity of life—demand that extraordinary and 
artificial means be used to keep the newborn alive, or is 
the potential for any quality of life so compromised that 
ordinary comfort care should be provided, in which case 
natural death is certain?
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SUMMARY

 1.  Ethical decision making can be based on a case analysis 
method.

 2.  Case analysis considers four categories: indications for 
medical intervention, patient preferences, quality of 
life, and contextual (or societal) features.

 3.  The most common disagreements involve indications 
for intervention; patient preferences; and quality of 
life disagreement among individual patients’ values or 
autonomy, indications or lack of same for treatment, 
and one or another of various societal pressures.

 4.  Golden Rule 1 of medical ethics: primum non nocere, 
first, do no harm (nonmaleficence).

 5.  Golden Rule 2 of medical ethics: consider first the 
welfare of the patient (beneficence).

 6.  Medical futility: a treatment that has no or an extremely 
remote chance of doing any good should not be under-
taken. For purposes of security, that should mean zero 
chance (as with CPR in a patient with terminal cancer 
with Cheyne-Stokes respiration).

 7.  There is absolutely no substitute for good physi-
cian-patient communication and good interpro-
fessional health care communication in biomedical 
ethics.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Medical intervention: Indications for medical interven-
tion include the need to stabilize the patient until ade-
quate time has passed to assess neurologic function. 
The clinical status is disturbing to the family, but the 
patient is unaware. Life support is necessary until ade-
quate data can be compiled for decision making.

Conclusions regarding indication for treatment: It 
was reasonable to intervene and stabilize until data 
were collected. However, it is illogical to continue to 
provide support in light of brain death.

Patient preferences: Although this patient is a minor, 
he apparently gave some thought to what he would like 
to do in the case of catastrophe. Because he is inca-
pable of decision making, his written preference can at 
best help reassure the parents through their decision 
making.

Quality of life: Issues include the parents’ percep-
tion that the monitoring devices indicate life, whereas 
sophisticated testing reveals that the patient’s brain has 
ceased to function.

Conclusion: A discussion must occur with the family 
including the legal status, the opportunity for a short 
time to come to acceptance of the status (although this 
would ideally have been done in the 48 hours leading up 
to the first EEG and during the interval before a confir-
matory test), the steps to be taken in disconnecting the 

mechanical support, and the opportunity to fulfill their 
son’s desire to be an organ donor.

Contextual features: The main contextual feature is 
the need for the parents to understand the difference 
between a person being sustained on life support even 
with little chance of recovery and brain death when the 
state has determined that the person is already dead 
and continuation of mechanical support is not an option.

During the time the patient is in the intensive care 
unit, his family must be kept up to date on the con-
dition of the patient and the implications. Prognosis 
and meaning of technical issues such as “brain death” 
should be included in the discussion, with the realiza-
tion that it takes time to internalize such issues for a 
grieving family.

Legally, once the patient has been diagnosed as 
brain dead, he is dead and it is no longer an issue of 
continuing life support. This is not an issue of medical 
futility but a legal definition of death. However, helping 
the family to understand the issues can occasionally 
take some time and should include counseling support 
from ministers, chaplaincy, health care providers, and 
family support systems.

Once the family has been fully informed, time with 
the patient before disconnection of support equipment 
might be helpful in their grieving.

Suggested Reading
Beauchamp TL, Childress JF. Principles of biomedical ethics. ed 7. 

New York: Oxford University Press; 2013.
Jonsen AR, Siegler M, Winslade WJ. Clinical ethics: a practical 

approach to ethical decisions in clinical medicine. ed 6. New York: 
McGraw-Hill; 2006.

Lo B. Resolving ethical dilemmas: a guide for clinicians. ed 5. 
 Philadelphia: Lippincott Williams & Wilkins; 2005.

Longtin Y, Sax H, Leape LL, et al. Patient participation: cur-
rent knowledge and applicability to patient safety. Mayo Clin 
Proc. 2010;85:53–62.

Pence GE, ed. Classic works in medical ethics: core philosophical 
writings. New York: McGraw-Hill; 1998.



CHAPTER 19  Integrative Medicine 83

C H A P T ER  19

Integrative Medicine

CLINICAL CASE PROBLEM 1

“Are Those All the Medications You Take?”

A 35-year-old white female schoolteacher presents to 
your office to establish care. She completes a medi-
cal history survey that states she has fibromyalgia and 
hypoglycemia. The only medication listed on her form is 
an oral contraceptive agent, but when interviewed, she 
adds that she also takes multiple dietary supplements. 
She requests that you perform a general well-woman 
examination and renew her birth control pills.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following aspects of this case does not 
match the typical user of complementary and alterna-
tive medicine (CAM) therapies?

 a.  a higher percentage of users are female
 b.  after prayer, use of “natural products” is the most 

common form of CAM therapy
 c.  the majority of users have at least some college 

education
 d.  despite the use of CAM, the majority of users con-

tinue to see conventional practitioners
 e.  the majority of CAM users inform their physicians

 2.  Which of the following statements is true regarding 
CAM in general?

 a.  CAM therapies are rarely covered by health 
insurance

 b.  use of CAM peaked in the 1990s and has steadily 
declined

 c.  the U.S. government funds several hundred mil-
lion dollars of CAM-related research annually

 d.  the majority of U.S. medical schools do not have 
curricula regarding CAM

 e.  most CAM users turn to these therapies because of 
their dissatisfaction with conventional biomedical 
care

 3.  In this case, which of the following options would be 
the least appropriate?

 a.  ask the patient to provide you with a complete list 
of her supplements

 b.  obtain additional information about her diagnoses 
of fibromyalgia and hypoglycemia

 c.  inquire into other CAM therapies that the patient 
may be using

 d.  when dictating this encounter, simply state that 
she is taking dietary supplements because it is not 
necessary to list each one in the record

 e.  perform a complete examination that is appropri-
ate for her age and medical condition

 4.  Which of the following is not true about dietary 
supplements?

 a.  the U.S. Food and Drug Administration (FDA) 
does not regulate these products

 b.  they are not considered drugs and therefore do not 
have to prove their efficacy or safety

 c.  supplements are not allowed to make any claims of 
curing or mitigating disease

 d.  they must state on their labels: “this statement has 
not been evaluated by the U.S. Food and Drug 
Administration”

 e.  the most common reason people take these prod-
ucts is a belief that doing so promotes good health

 5.  Which of the following is not true about herbal 
products?

 a.  St. John’s wort has been shown in studies to be 
effective in the treatment of mild-to-moderately 
severe depression

 b.  St. John’s wort has been shown to elevate the levels 
of some drugs, such as cyclosporine and digoxin, 
by inhibition of the cytochrome P450 (CYP3A4) 
pathway in the liver

 c.  some herbal products have been found to have con-
taminants, such as heavy metals or prescription drugs

 d.  ginkgo biloba, commonly taken for dementia-re-
lated concerns, can interfere with platelet function

 e.  studies have shown that some herbal products may 
not contain the dosage that is stated on the pack-
age label

 6.  Match the following supplements with the condition 
most associated with its use:

 a.  saw palmetto A. respiratory infections
 b.  milk thistle B. menopausal symptoms
 c.  black cohosh C. prostate enlargement
 d.  echinacea  D. anxiety
 e.  kava kava E. liver disease

 7.  In the current case, which would be the least appro-
priate option?

 a.  ask the patient to describe the reason that she is 
taking each of the herbals

 b.  discuss any potential harm, such as drug-herb 
interactions, that may occur with the specific sup-
plements being used

 c.  try to convince the patient to stop taking all of the 
supplements because they do not have the same 
level of evidence as drugs do

 d.  provide the patient with a list of reliable resources 
for CAM therapies, including appropriate websites

 e.  invite the patient to be an active participant in 
decisions about her health care, such as treatment 
options and any laboratory testing
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 8.  During the office visit, the patient states that she is 
interested in a “holistic” approach to her health care. 
Which of the following would be your least appropri-
ate response?

 a.  respectfully explain that you are a family physi-
cian and holistic care is not part of your scope of 
practice

 b.  discuss the use of low-impact cardiovascular exer-
cise for the treatment of her fibromyalgia

 c.  explain the importance of small, frequent, nutri-
tious meals to help alleviate her hypoglycemic 
reactions

 d.  discuss the benefits of relaxation techniques, such 
as meditation and guided imagery, to reduce pain

 e.  offer to set up appropriate referrals as needed and 
help coordinate her care

CLINICAL CASE PROBLEM 2

When Traditional Medicine Fails …

Mr. Smith is a 72-year-old man who has been in your 
practice for several years. He has a history of pros-
tate cancer that was successfully treated with a radical 
prostatectomy 2 years ago. His only other known med-
ical problems are hyperlipidemia and moderate osteo-
arthritis, which tends to limit his daily activities. He has 
tried several nonsteroidal antiinflammatory agents but 
did not tolerate them for various reasons. He presents 
to your office for a routine follow-up visit, but his main 
objective is to ask your opinion about several CAM ther-
apies that he is considering.

 9.  Regarding CAM in general, which of the following is 
true?

 a.  patients diagnosed with cancer rarely use CAM 
therapies because of the serious nature of this 
diagnosis

 b.  CAM treatments have not been shown to be effec-
tive in reducing pain

 c.  patients using prescription drugs rarely use dietary 
supplements

 d.  when taken according to the package label by  
relatively healthy adults, dietary supplements tend 
to have fewer side effects than do prescription 
drugs

 e.  most CAM users are older, retired individuals

 10.  Which of the following would be the least appropri-
ate advice to offer this patient?

 a.  it is best to use either conventional treatments  
alone or only CAM therapies because of the poten-
tial for significant adverse interaction between 
them

 b.  some studies have demonstrated benefit with the 
use of glucosamine products for the treatment and 
prevention of osteoarthritis of the knee

 c.  there are data to support the use of acupuncture to 
treat knee arthritis

 d.  lifestyle modifications, such as maintaining ideal 
body weight, can have a positive effect on arthritis

 e.  tai chi, an oriental movement therapy, has been 
shown to have a favorable impact on strength and 
balance in elderly patients

 11.  Regarding acupuncture in the United States, which 
of the following is not true?

 a.  the majority of acupuncture is provided by licensed 
practitioners

 b.  it can legally be administered only by a person spe-
cifically licensed in acupuncture

 c.  the National Institutes of Health (NIH) has stated 
that there is evidence to support the use of acu-
puncture for certain conditions, such as nausea and 
postoperative pain

 d.  pregnancy is a relative contraindication to the use 
of acupuncture

 e.  increased pain, bruising, fainting, and pneumotho-
rax are possible adverse effects of acupuncture

 12.  Regarding manual therapies, which of the following 
is not true?

 a.  back and neck pain, along with headaches, are 
common reasons people seek manual therapy, such 
as osteopathic manipulative treatment

 b.  chiropractic care has been demonstrated to provide 
a higher degree of patient satisfaction than typical 
conventional care for the treatment of acute low 
back pain

 c.  the majority of acute low back pain episodes resolve 
within 6 months regardless of the therapy used

 d.  the risk of a serious adverse effect, such as stroke or 
spinal cord damage, from manipulation is approxi-
mately 1 case per 1000 manipulations

 e.  osteoporosis, pathologic fractures, and signifi-
cant rheumatoid arthritis are contraindications to 
thrusting-type therapies

 13.  Because your patient in this case has been treated 
for prostate cancer, he is naturally concerned about 
other forms of malignant disease. He is wondering if 
he should start a special “detoxification” diet that has 
been recommended by his granddaughter. Which of 
the following is the most appropriate response?

 a.  inform him that his body naturally detoxifies  
itself daily and this regimen is a waste of time and 
money

 b.  tell the patient that you are unfamiliar with the  
treatment, so there is not much you can do to help 
him

 c.  inform him that diet has no impact on one’s risk of 
cancer

 d.  offer to review the information that he has brought 
to the visit and set up a follow-up appointment to 
discuss this

 e.  set up a referral for him to see a gastroenterologist 
to discuss “detoxification diets”
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 14.  Which of the following statements is not true?
 a.  patients wanting “holistic” cancer therapy typically 

must go to Mexico because these services are not 
available at reputable centers in the United States

 b.  mind-body therapies, such as hypnosis, have been 
shown to reduce the need for narcotics in some 
cancer patients

 c.  support groups are often helpful when a patient is 
facing a serious medical problem such as cancer

 d.  acupuncture can be used as a complementary ther-
apy to help palliate the nausea associated with 
chemotherapy

 e.  guided imagery has been shown to have a positive 
effect in some cancer patients

 15.  Regarding hyperlipidemia, match the following 
treatments with the best corresponding statement:

 a.  fish oil A. contains statin-like properties
 b.  garlic B. often derived from sugarcane
 c.  red yeast rice C.  high dosages can lower 

triglyce  rides
 d.  walnuts  D.  common herbal with some evi-

dence of mild lipid lowering
 e.  policosanol  E.  daily small amount may have 

a beneficial effect

 16.  Which of the following statements pertaining to car-
diovascular health is true?

 a.  chelation therapy has been demonstrated in large 
randomized controlled trials to have a positive 
effect on coronary artery disease

 b.  fish oil has been shown to reduce the risk of fatal 
arrhythmias in postinfarction patients

 c.  the American Heart Association diet has been 
shown to be more effective at preventing coronary 
events than the Mediterranean diet

 d.  although herbals may have significant drug-herb 
interactions, no negative effects have been shown 
between herbals and aspirin therapy

 e.  diets with less than 10% of the total calories from 
fat are the most effective at preventing further cor-
onary events and are the easiest to adhere to

ANSWERS

 1.  e. CAM has been defined as a group of diverse 
medical and health care systems, practices, and 
products that are not currently considered to be 
part of conventional medicine. The term integra-
tive medicine has been used to describe the com-
bination of evidenced-based CAM modalities with 
conventional medicine. Despite the relatively com-
mon use of these therapies, often estimated to be 
between 35% and 65%, the majority of users do 
not disclose this use to their medical physician. 
The most common reasons given are “it wasn’t 
important for the doctor to know” and “the doctor 
never asked.”

 2.  c. The National Center for Complementary and 
Alternative Medicine, which is part of the NIH, was 
established in 1998. It, along with other NIH centers, 
funded approximately $300 million in CAM research 
in 2005.

CAM use continues to be common in the United States. 
Although much of it remains an out-of-pocket expense, 
treatments such as chiropractic and  osteopathic manipu-
lation are frequently covered by insurers.

According to the latest surveys, the majority of U.S. 
medical schools offer curricula covering CAM.

The majority of CAM users continue to see con-
ventional medical physicians but use complementary 
 therapies because of a belief that these other treat-
ments are “more congruous with their personal values, 
beliefs, and philosophical orientation toward health 
and life.”

 3.  d. The term dietary supplements is given to a broad 
range of products that include vitamins, minerals, herb-
als, and amino acids. Because many drug-supplement 
interactions have been documented, it is best to have a 
complete listing of these products in the patient’s medi-
cal record.

 4.  a. In 1994, the Dietary Supplement Health  
and Education Act was passed by Congress. Since 
that time, the FDA has regulated supplements as 
food products and not as drugs. If the ingredients 
in a supplement were sold in the United States 
before this Act, safety data are not required. Also, 
no efficacy studies are needed as long as the prod-
uct does not claim to treat, cure, or mitigate any 
disease. The most common reason that vitamins 
and herbals are taken is a belief that they promote 
good health.

 5.  b. St. John’s wort has been shown in several 
studies to induce the cytochrome P450 system, 
which may lead to subtherapeutic levels of some 
drugs, such as cyclosporine, digoxin, and oral 
contraceptives.

CLINICAL CASE MANAGEMENT PROBLEM

A 55-year-old, moderately obese attorney presented 
last week to your office to establish care. At that visit, 
he proudly told you that he does not take any prescrip-
tion drugs because of their toxic side effects. He also 
asserted that doctors are too quick to prescribe pills 
owing to the influence of the pharmaceutical industry. 
You obtained some basic health screening tests that 
day, which included a fasting lipid panel and glucose 
concentration. The laboratory results demonstrate that 
his triglyceride and low-density lipoprotein cholesterol 
levels are markedly elevated and his fasting glucose 
concentration is 200. Explain how you would approach 
this patient when he returns to discuss his results.
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 6.  
 a.  saw palmetto C. prostate enlargement
 b.  milk thistle E. liver disease
 c.  black cohosh B. menopausal symptoms
 d.  echinacea  A. respiratory infections
 e.  kava kava  D. anxiety

 7.  c. Although dietary supplements do not usually 
have the same level of evidence as prescription drugs, 
favorable data do exist for many products. Whenever 
possible, it is best to honor a patient’s preferences for 
therapeutic options, including use of CAM, if there 
are no significant contraindications.

 8.  a. Treating the “whole person” has always been a 
basic tenet of family medicine. However, time pres-
sures and other demands on us as physicians can easily 
hinder the delivery of holistic, patient-centered care.

 9.  d. Although supplements can occasionally have 
adverse side effects, most are well tolerated when 
they are taken as directed on the label.

Patients diagnosed with cancer or human immunodefi-
ciency virus (HIV) infection represent some of the high-
est users of CAM therapies.

Many modalities, such as hypnosis and acupuncture, 
have been shown to reduce pain.

With the exception of prayers for healing, CAM use 
tends to decline after the age of 60 years.

 10.  a. Most patients use complementary therapies 
along with conventional treatments. As long as each 
treatment is noted and evaluated within the context 
of benefit versus risk for the patient, the chance of 
adverse reactions should be minimized.

Published studies demonstrate favorable outcomes for 
glucosamine, acupuncture, and tai chi for the conditions 
listed.

 11.  b. Acupuncture is an ancient healing art that in the 
United States uses sterile needles inserted into spe-
cific points to treat, mitigate, or prevent disease. The 
majority of states have licensing requirements for 
acupuncturists that typically include completion of an 
accredited school, passing of a national standardized 
test, and maintenance of continuing education hours. 
However, other practitioners who have their own 
licensing boards, such as physicians and chiropractors, 
may also perform acupuncture in many states.

 12.  d. The risk of a serious complication from manipu-
lative therapy is estimated to be between one in sev-
eral hundred thousand and one in one million.

Although most acute low back pain does resolve within 6 
months regardless of the therapy used, chiropractic has 
been associated with higher patient satisfaction levels 
according to a study published in the New England Jour-
nal of Medicine (October 5, 1995).

 13.  d. Summarily dismissing his concerns and questions, 
especially those validated by friends or  relatives, can 
easily undermine your relationship with this patient. 
If you are unfamiliar with the therapy in question, 
offer to spend some time researching this for the 
patient. Patients are usually much more receptive 
to hearing that a particular treatment has no doc-
umented benefit once they know you have actually 
evaluated it in an objective manner.

In this case, unless the gastroenterologist has a particular 
interest in CAM therapies, it is unlikely that he or she will 
be any more capable than you with regard to answering 
his questions.

 14.  a. Many medical centers that treat patients with 
cancer now offer complementary therapies. These 
offerings may include mind-body techniques, acu-
puncture, and nutritional support along with con-
ventional therapies for patients who are interested in 
those options.

 15.  
 a.  fish oil C.  high dosages can lower tri-

glycerides
 b.  garlic D.  common herbal with some ev-

idence of mild lipid lowering
 c.  red yeast rice A.  contains statin-like properties
 d.  walnuts E.  daily small amount may have 

beneficial effect
 e.  policosanol B.  often derived from sugarcane

 16.  b. Omega-3 fatty acids, found in the oil of many 
coldwater fish, have been shown to have several 
positive effects on cardiovascular health, including 
a reduction in triglycerides, fatal arrhythmias, and 
ischemic strokes.

Chelation therapy, the use of EDTA to remove cho-
lesterol plaque, has not been demonstrated in any large 
randomized study to have a positive effect on coronary 
disease. The Mediterranean diet consists of lean meats, 
nuts, fresh fruits and vegetables, moderate amounts of fat 
from olives and fish, and some wine. This diet has been 
shown in some studies to have a more favorable effect on 
cardiovascular disease than the American Heart Associ-
ation diet. Diets with moderate fat levels, such as this, 
are typically easier to commit to than ultra-low-fat diets, 
such as the Ornish diet.
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SUMMARY

CAM is defined by the NIH as “a group of diverse med-
ical and health care systems, practices, and products that 
are not generally considered to be part of conventional 
medicine. Complementary medicine is used together 
with conventional medicine, and alternative medicine 
is used in place of conventional medicine. Integrative 
medicine combines conventional and CAM treatments 
for which there is evidence of safety and effectiveness.” 
Conventional medicine, also referred to as Western 
medicine, is typically what is practiced by medical and 
osteopathic physicians along with other allied health 
professionals, such as psychologists and registered 
nurses. A distinction is sometimes made between those 
practices that are used instead of conventional medicine, 
termed alternative therapies, and those practices used 
in addition to conventional medicine, termed comple-
mentary therapies. Integrative medicine often refers to 
blending of one or more CAM therapies into conven-
tional medicine.

One of the challenges of following this field is the 
lack of clarity in terminology or definition of integra-
tive medicine. In an Institute of Medicine conference, 
it was noted that there is no clear definition and no 
accepted taxonomy for integrative medicine. Refer-
enced definitions currently run the gamut from sim-
ple integration of CAM with biomedicine to those 
suggesting it is a new form of medicine that reem-
phasizes the patient-physician relationship and inte-
grates the best of CAM with the best of conventional 
medicine. The continued lack of adequate empirical 
evidence suggests that this discussion will persist for 

some time as taxonomy, research, and best practices 
are identified.

The NIH further defines CAM as four broad areas of 
study: mind-body medicine, biologically based practices, 
manipulative and body-based practices, and energy med-
icine. Examples of each of these include hypnosis, herbal 
products, massage, and qi gong, respectively. Another 
category, termed whole medical systems, represents ther-
apies such as traditional Chinese medicine, which uses 
practices from the other four general categories.

A sizable body of research data already exists for CAM 
practices. However, high-quality randomized controlled 
trials are often lacking, are inconclusive, or have demon-
strated negative results. The National Center for Com-
plementary and Alternative Medicine, a component of 
the NIH, was established to facilitate and partially fund 
additional high-quality research in this area.

Although rigorous scientific data are not always avail-
able to support many forms of CAM therapies, a large 
number of Americans routinely use them for both minor 
and serious health concerns. A majority of these people 
will continue to seek conventional medical care. Although 
some practices, such as mind-body therapy, are unlikely 
to conflict with Western medical treatments, other reme-
dies, such as certain herbal products, may have significant 
adverse reactions. It is therefore important for medical 
and osteopathic physicians to become familiar with these 
practices to best advise their patients and to provide safe 
and effective care. The available literature, including ran-
domized controlled studies, is expanding regularly and 
should be reviewed periodically.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The practice of medicine should always take into 
account the best available scientific evidence, the 
patient’s preferences, and your own experience. If 
a patient is strongly opposed to a certain therapy, 
other sensible options often still exist. The ability and 
willingness to provide your patients with reasonable 
therapeutic modalities that include more than phar-
maceuticals and surgery is at the heart of integrative 
medicine. In this particular case, aggressive lifestyle 
interventions, such as diet modification and weight 
loss, can have a significant positive effect on the 

patient’s health. Specific short-term goals (e.g., 8- to 
10-lb weight loss and improvement in glucose and 
lipid levels during the next 2 months) should be mutu-
ally agreed on up front. If these goals are not achieved 
in the specified time frame, the patient will often be 
more receptive to discussion of other therapies. Ulti-
mately, however, you must decide whether or not you 
are willing to accept the patient’s terms and prefer-
ences and then communicate your intentions clearly 
to the patient.
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C H A P T ER  20

Cultural Competence

CLINICAL CASE PROBLEM 1

Battering Is Battering—Or Is It?

A 27-year-old African-American woman comes to the 
office to seek care for a badly sprained wrist. When 
asked about the mechanism of injury, she indicated 
she had fallen. However, when questioned further, she 
admitted that she was the victim of spousal abuse. 
She indicated that she did not call the police because  
she was afraid they would not arrest her husband.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  She did not want to go to a shelter. Her reasons for not 
choosing to go to the shelter likely included:

 a.  there were unlikely to be any persons of color work-
ing at the shelter

 b.  she had been there before and knew they were not 
sensitive to food preferences and personal hygiene 
needs

 c.  professional staff are perceived to be judgmental 
about individuals who have been “helpless”

 d.  African-American women have a distinct mistrust 
of standardized social service agencies

 e.  all of the above

 2.  She indicated she was not willing to report the abusive 
situation because:

 a.  the legal system is often unresponsive to the needs 
of African-American women

 b.  police are more likely to arrest the abuser in an 
African-American home

 c.  often the abuse decreases in frequency after a visit 
by police

 d.  none of the above
 e.  all of the above

CLINICAL CASE PROBLEM 2

“So You Think You Understand Me?”

A third-year medical student is about to participate in 
her first clinical rotation. She will be doing family med-
icine in a clinic located in an area of the city with a 
diverse population. She is excited and knows she will 
do well because she has done a great deal to prepare 
for this type of rotation.

 3.  Which of the following will most enhance her care of 
a diverse panel of patients?

 a.  a working knowledge of Spanish so she can talk 
with her patients

 b.  having passed a course that taught her the meaning 
and content of cultural sensitivity

 c.  developing an understanding of any given culture 
requires asking questions about knowledge, val-
ues, and philosophy of the patient’s culture and the 
impact of those in the treatment plan

 d.  having spent a summer in a Honduran village, she 
has acquired an understanding of different cultures

 e.  she has no biases about skin color, religious belief, 
or country of origin, so she will have no difficulty 
providing quality care

 4.  As she arrives at the clinic, one of her assignments is 
to assess the “cultural sensitivity” of the clinic by using 
the Health Resources and Services Administration 
(HRSA) checklist for self-assessment. All of the fol-
lowing things are included on the checklist except:

 a.  ensuring that printed information disseminated by 
the practice takes into account the average literacy 
of the individuals in the practice

 b.  accepting and respecting that on moving to the 
United States, individuals accept and encourage the 

http://www.cdc.gov/nchs/data/nhsr/nhsr012.pdf
http://nccam.nih.gov
http://ods.od.nih.gov
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full range of male and female roles that American 
men and women display

 c.  ensuring that clinic staff—including students—
develop understanding that grief and bereavement 
are significantly influenced by culture

 d.  ensuring that clinic staff—including students—not 
consider socioeconomic or environmental factors 
when diagnosing and treating patients

 e.  a and c
 f.  b and d

 5.  HRSA and other public and private agencies have 
increased their concern with cultural competence 
because:

 a.  patient-physician communication is linked to patient 
satisfaction, adherence to medical instructions, and 
health outcomes, so things that contribute to poor 
communication may translate into worse outcomes

 b.  the United States is becoming more diverse and cli-
nicians will increasingly see patients with perspec-
tives regarding health that are influenced by varied 
social and cultural backgrounds

 c.  improved quality and elimination of disparities 
have been tied to cultural competence and patient- 
centered care

 d.  all of the above

 6.  As the student begins to see patients in the clinic, she 
might encounter cultural differences, such as:

 a.  being noncompliant with medications because the 
color of the pill is believed to be unlucky

 b.  refusing treatments because of religious beliefs 
about surgery or transfusions

 c.  refusing examination because of cultural prohibi-
tions on exposure of the body

 d.  none of the above
 e.  all of the above

 7.  As the rotation progresses, the student is struck by the 
frequency with which African-American women seem to 
have breast cancer. When she studies the available data, 
she finds that African-American women continue to have 
higher rates of mortality from breast cancer than those 
of white women. She would share majority opinion if she 
believes the disparity in outcomes exists because:

 a.  many African-American women have not received 
regular mammograms

 b.  African-American women do not breastfeed, so 
they are at higher risk

 c.  African-American women have larger breasts and 
are unable to palpate the mass until it is relatively 
larger

 d.  African-American women are fearful of exposure to 
the radiation of mammograms, so early detection is 
unlikely

 e.  African-American women have a genetic predispo-
sition to breast cancer

 8.  As the student begins to see patients with a translator 
for languages she does not speak, she finds that a short 
question by her often ends with a lengthy exchange 
between the translator and the patient. Which of the 
following describes why this phenomenon occurs?

 a.  this always means that the translator is adding his or 
her biases to the medical information

 b.  this often means that the translator is trying to 
ensure that the patient understands the question or 
the information being provided

 c.  this cannot be tolerated because it is impossible to 
trust the communication that is occurring

 d.  it is important to talk to the translator to ascertain 
what is being said beyond the question or informa-
tion provided by the physician or student

 e.  b and d

ANSWERS

 1.  e. Studies show that lack of sensitivity to the cultures 
of individuals who might use the resources makes the 
resource less acceptable. Studies have shown that 
African-American women perceive that there are too 
few women of color working in therapeutic areas and 
admissions. Often, food and hygiene products are not 
welcoming and comforting. It is often perceived that 
African-American women are being judged for being 
in need of the shelter; furthermore, they perceive that 
the same judgment is not transferred to other ethnic-
ities. Thus, the caregiver needs to try to find shelters, 
consultants, and other sources of aid that are sensitive 
to the needs and cultural issues of the African-Ameri-
can woman.

 2.  a. Police are actually less likely to arrest an abuser 
in an African-American home, and the abuse is more 
likely to increase if the police are called but the abuser 
is not removed. Perceptions are reported that the 
legal system seems to expect more violence in the 
African-American community and thus is more tol-
erant than they would be of a similar complaint in 
another home. Therefore if the caregiver is not sensi-
tive to the concerns, abuse may escalate without social 
intervention.

 3.  c. Even if one is knowledgeable about one culture 
being different from one’s own, that does not trans-
late to knowledge or understanding of other cultures. 
Understanding the vast impact of culture on one’s 
health choices best influences a health provider by 
teaching him or her to ask questions and to seek to 
understand values and philosophies that might affect a 
patient’s health decisions. One of the major problems 
in treating someone with a different language is being 
less than fluent in a language. Even with interpreters, 
a major problem is that errors are made because of 
minor mistranslations. A course in cultural sensitiv-
ity should teach one to ask questions; it is unlikely to 
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teach one to be sensitive. Believing that one has no 
biases is likely to increase the bias impact on decision 
making because the provider is less likely to heighten 
his or her sensitivity to any unacknowledged biases.

 4.  f. HRSA has provided a self-assessment checklist to 
promote cultural and linguistic competency. By taking 
the self-examination, as an individual or as an institu-
tion, one can identify the characteristics that are being 
done well and continue them as well as identify the 
areas that could benefit from improvement. Among 
those things that the agency applauds are knowing the 
literacy level of the usual patient/user and ensuring that 
the materials provided are at a level that can be effec-
tively used. This would include assessing and acknowl-
edging that some patients may have levels of literacy 
in their first language different from those in English. 
Another area addressed in the checklist is the impor-
tance of understanding the impact that cultural beliefs 
have on a variety of illnesses or problems, including 
grief, mental illness, and physical disabilities. Immi-
grants to this country do not immediately embrace all 
of our cultural norms, including male and female roles. 
Socioeconomic and cultural issues have a substantial 
impact on disease, disease presentation, and risk factors.

 5.  d. All of the issues described are contributors to the 
burgeoning interest in cultural competence.

 6.  e. As described in Fadiman’s book, The spirit catches 
you and you fall down, patients’ beliefs can have a signif-
icant impact on their decision making. Her patient’s 
family refused medications because of pill color 
(unlucky) and refused spinal taps and surgery sec-
ondary to religious beliefs. In other cultures, female 
patients still point to dolls to describe sites of pain or 
dysfunction because they are prohibited from disrob-
ing for male physicians.

 7.  a. Many African-American women do not have 
access to or are not referred for regular mammo-
grams, and this is thought to account for later 
diagnosis and subsequent higher mortality. How-
ever, many physicians and other providers “blame” 
other cultural and lifestyle reasons for the disparate 
numbers.

 8.  e. Learning to work with a translator means devel-
oping confidence in the process and the need for the 
translator to ensure that the patient understands the 
question or the information being provided. Even 
after patients leave, providers should talk with trans-
lators to understand the complexity of the process. 
Because languages are not translated word for word, 
sometimes a translation takes longer than the original 
question. However, ensure that the translator is not 
inserting his or her own biases.

SUMMARY

Cultural competence is the integration and transforma-
tion of knowledge about individuals and groups of people 
into specific standards, policies, practices, and attitudes 
used in appropriate cultural settings to increase the qual-
ity of services, thereby producing better outcomes. The 
fundamental value of racial and ethnic concordance is 
improved communication.
 1.  It is demonstrated through the ability of health care pro-

viders to understand and respond sensitively and effec-
tively to the cultural and linguistic needs of patients. 
Research suggests that patients in racially concordant 
relationships are more likely to use needed services and 
less likely to postpone seeking care. Often, the difference 
is not language but rather the milieu in which the con-
versation and interpretation occur. At times, the inter-
preter may have to serve as a cultural bridge between 
patient and caregiver. They may both speak the same 
language but come from such varied perspectives that 
meanings are not clear and misunderstandings occur.

 2.  The U.S. population is increasing in diversity, so cul-
tural sensitivity is increasing in importance. Evidence 

suggests that the language of the interview is a sig-
nificant contributor to the outcome of the interac-
tion. Medical interpreters are a primary addition to 
the scope of services as our communities become 
more culturally and racially diverse. Their role is to 
convert one language into another without chang-
ing the original meaning because shared meaning is 
critical. Medical interaction with individuals whose 
primary language is different from that of the care-
giver often leads to medical mistakes with frequent 
incorrect translation of words, clinical misdiagnosis, 
adverse drug reactions, and problems understanding 
drug labels. At least one survey suggests that many 
health providers do not know how to work with 
interpreters. In 2001, 14 standards related to cultur-
ally and linguistically appropriate services in health 
care were created. The standards cover three broad 
areas of requirements in health care for racial or eth-
nic minorities: culturally competent care, language 
access services, and organizational support for these 
initiatives.
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C H A P T ER  21

Acute ST-Segment Elevation 
Myocardial Infarction

CLINICAL CASE PROBLEM 1

A 60-Year-Old Man with Acute Chest Pain

A 60-year-old farmer is brought to the local emergency 
department with his wife by the county sheriff. Apparently 
he developed a “twinge of chest pain” while shoveling 
grain 3 hours ago. He insisted on staying home until “he 
collapsed on the floor.” Even then, he wanted to stay home 
and rest, but his wife insisted on calling 911. The call was 
answered by the sheriff’s department, and a county sheriff 
rushed him and his wife to the emergency department at 
the nearest hospital in the rural area in which he resides. At 
his admission, he states that the pain is “almost gone . . .  
what a fuss about nothing.” On taking of the history, he 
tells the admitting physician that he smokes two packs of 
cigarettes daily, that he drinks a “goodly amount of beer,” 
and that he had been told that his serum cholesterol level 
is good; the doctor even told him his was one of the best 
values he had ever seen for a man his size and age. On 
further questioning, he admits to a dull, aching, viselike 
pain around his chest, with radiation to the left shoulder. 
He also discloses that when the pain was at its worst, 
he experienced nausea and vomiting; but he adds that 
because he is already doing better, it must have been 
something he ate. His wife adds that she has never seen 
him in so much pain, but he is a “stubborn old goat.”

He still insists that it is just a little stomach trouble, 
but on physical examination, he is sweating and dia-
phoretic. He has vomited twice since coming to the 
emergency department. His blood pressure is 160/100 
mm Hg, and his pulse is 120 and irregular. His abdomen 
is obese, and you believe you can detect an enlarged 
aorta by deep palpation.

His electrocardiogram (ECG) reveals significant Q 
waves in V1 to V4, with significant ST-segment eleva-
tion in the same leads. There are reciprocal ST changes 
(ST-segment depression) in the inferior leads (II, III, and 
aVF).

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The most likely diagnosis in this patient is:
 a.  acute inferior wall myocardial infarction (MI)
 b.  acute anterior wall MI
 c.  acute myocardial ischemia
 d.  acute pericarditis
 e.  musculoskeletal chest wall pain

 2.  Given the history, physical examination, and ECG, 
your first priority is to:

 a.  call the ambulance for immediate transport to 
another hospital that “knows how to treat this 
thing”

 b.  admit the patient for observation
 c.  administer streptokinase or tissue plasminogen 

activator (t-PA) intravenously (IV)
 d.  administer heparin IV
 e.  none of the above

 3.  The nearest big-city hospital is a 6-hour drive. Given 
your attention to your first priority, you would now:

 a.  call the ambulance for immediate transport to 
another hospital that “knows how to look after this 
thing”

 b.  admit the patient to the coronary care unit for 
observation

 c.  administer streptokinase or alteplase IV 
immediately

 d.  administer heparin IV immediately
 e.  none of the above

 4.  Which of the following criteria should be met before 
a patient is given thrombolytic therapy following the 
history, physical examination, and ECG previously 
described?

 a.  typical chest pain suggestive of MI
 b.  ECG changes confirming MI
 c.  the absence of other diseases that would explain 

the symptoms
 d.  all of the above
 e.  none of the above

ADULT MEDICINE

S E C T I O N  T H R E E
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 5.  The most correct statement regarding thrombolytic 
therapy in acute myocardial infarction (AMI) is:

 a.  patients younger than 65 years benefit more than 
elderly victims of MI

 b.  no benefits have been realized when therapy has 
been instituted after 6 hours of onset of chest pain

 c.  thrombolytic therapy has improved the prognosis 
of patients with prior coronary artery bypass graft-
ing (CABG)

 d.  patients with non–Q-wave MI have benefited 
as well as patients who sustain Q-wave MIs with 
thrombolytic therapy

 e.  a 50% reduction in mortality has been realized 
when therapy is administered within 3 hours of 
onset of chest pain

 6.  Which of the following statements regarding the use 
of heparin in patients with AMI is (are) true?

 a.  heparin therapy is used almost routinely with 
thrombolytic therapy during the acute phase of MI 
treatment, provided certain criteria are met

 b.  heparin is recommended whenever there is echo-
cardiographic evidence of left ventricular thrombi

 c.  heparin should be administered (unless contraindi-
cated) to all patients with acute anterior wall MI

 d.  heparin is contraindicated in patients with uncon-
trolled hypertension

 e.  all of the above

 7.  Which of the following is (are) a contraindication(s) to 
the use of thrombolytic therapy in patients with AMI?

 a.  active gastrointestinal bleeding
 b.  recent surgery (2 weeks postoperative)
 c.  history of cerebrovascular accident
 d.  suspected aortic dissection
 e.  all of the above

 8.  Which of the following statements regarding patients 
admitted to the coronary care unit after presumed MI 
is (are) true?

 a.  patients with suspected MIs should have the left 
ventricular ejection fraction measured before leav-
ing the hospital

 b.  patients should have an exercise tolerance test on 
the fourth or fifth hospital day

 c.  patients should have an exercise stress test per-
formed 4 to 6 weeks after hospitalization

 d.  a and c
 e.  none of the above

 9.  Which of the following is (are) a significant feature(s) 
of the pathophysiologic process of MI?

 a.  endothelial cell wall damage
 b.  coronary atherosclerosis
 c.  thromboxane A2 production
 d.  all of the above
 e.  a and b

 10.  Which of the following is (are) true concerning aspi-
rin in the treatment of AMI?

 a.  aspirin may serve as a substitute for streptokinase 
or t-PA

 b.  aspirin may serve as a substitute for heparin
 c.  aspirin may serve as a substitute for beta blockade
 d.  all of the above
 e.  none of the above

 11.  Which of the following statements regarding throm-
bolytic therapy is (are) false?

 a.  thrombolytic therapy limits myocardial necrosis
 b.  thrombolytic therapy preserves left ventricular 

function
 c.  thrombolytic therapy reduces mortality
 d.  all of the above
 e.  none of the above

 12.  Which of the following is true regarding primary 
angioplasty in the treatment of acute ST-segment 
elevated MI?

 a.  primary angioplasty is not a substitute for throm-
bolytic therapy

 b.  its universal adoption is likely to be limited by 
geography

 c.  it can be performed in hospitals that do not per-
form CABG surgery

 d.  stent placement worsens outcomes
 e.  operator variables are insignificant

 13.  Which of the following statements concerning dys-
rhythmias and dysrhythmic drugs in patients who 
have sustained an MI is (are) true?

 a.  premature ventricular contractions are common 
and should be treated with lidocaine

 b.  sustained runs of ventricular tachycardia fre-
quently progress to ventricular fibrillation (VF)

 c.  prophylactic lidocaine is recommended to prevent 
dysrhythmias in all patients who have sustained an MI

 d.  none of the above
 e.  all of the above

 14.  One of the major patient concerns after an MI is the 
risk of a second or subsequent attack. In which of the 
following circumstances is the risk of reinfarction or 
mortality after MI significantly increased?

 a.  left ventricular ejection fraction of less than 40%
 b.  exercise-induced ischemia
 c.  non–Q-wave infarction (subendocardial infarction)
 d.  a and b
 e.  all of the above

 15.  Which of the following medications has (have) been 
shown to be of benefit in some patients who have had 
an MI?

 a.  beta blockers
 b.  Coumadin
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 c.  aspirin
 d.  a and c
 e.  all of the above

 16.  Which of the following statements concerning reha-
bilitation of the patient after an MI is (are) true?

 a.  sexual intercourse should not resume for at least 3 
months

 b.  patients who have sustained an MI should not 
work for at least 4 months

 c.  patients who have sustained an MI gradually may 
increase activity during 6 to 8 weeks

 d.  no significant psychological distress regarding the 
MI has been shown to occur in the patient’s spouse 
or significant other

 e.  all of the above

 17.  The best single confirmatory investigation for AMI is:
 a.  the ECG
 b.  the height of ST-segment elevation in the affected 

area (in millimeters) plus the depth of ST-segment 
depression in the reciprocally affected leads (in 
millimeters)

 c.  the creatine kinase isoenzyme MB fraction
 d.  the presence of dysfunctional heart muscle as 

demonstrated by echocardiography
 e.  cardiac troponin levels

 18.  Sudden death as a result of MI is almost always the 
result of:

 a.  third-degree heart block resulting from infarction 
of the atrioventricular node

 b.  ventricular tachycardia
 c.  ventricular fibrillation
 d.  ventricular standstill
 e.  none of the above

 19.  Which of the following statements regarding shock 
and its treatment in AMI is (are) true?

 a.  the patient with AMI may develop shock second-
ary to hypovolemic hypotension

 b.  the patient with AMI may develop shock second-
ary to persistent hypotension and a poor cardiac 
index

 c.  both forms of shock respond well to treatment 
with intravenous fluids (lactated Ringer or normal 
saline solution)

 d.  a and b
 e.  all of the above

 20.  Coronary reperfusion with thrombolytic agents has 
been shown to be of benefit when it is commenced 
within which of the following maximum number of 
hours from the onset of pain?

 a.  4
 b.  6
 c.  12

 d.  24
 e.  48

 21.  In this clinical case, there is a key finding on physical 
examination of the patient’s abdomen that should be 
further assessed by:

 a.  abdominal ultrasonography
 b.  intravenous pyelography
 c.  digital subtraction angiography
 d.  computed tomography (CT)
 e.  magnetic resonance imaging (MRI)

ANSWERS

 1.  b. This patient most likely has suffered an anterior 
wall MI. The history suggests that he is at high risk 
for an infarct, and the Q waves and ST-segment ele-
vations in V1 to V4 and ST-segment elevation in the 
anterior chest leads plus reciprocal changes in the 
inferior wall confirm the diagnosis. An acute inferior 
wall MI would have ST-segment elevation and pos-
sibly Q waves in the inferior leads. Acute pericarditis 
would have ST-segment elevation in all leads. Muscu-
loskeletal chest wall pain does not produce the abnor-
malities in the ECG that are seen in this patient.

 2.  e. The history, physical examination, and ECG 
clearly point to an acute anterior wall MI. First, 
ascertain that the patient’s airway is patent (without 
obstruction, vomit, or any blockage) and administer 
100% oxygen.

 3.  c. In the absence of absolute contraindications and 
when the anticipated time to percutaneous coronary 
intervention (PCI) is greater than 120 minutes, then 
administration of a fibrinolytic agent such as alteplase 
(t-PA) should be performed within 30 minutes of arrival 
to hospital. Streptokinase is second line because of 
antigenicity and the persistence of antibodies up to 7+ 
years after its use, thus contraindicating its use a second 
time. The recombinant t-PA alteplase, a fibrin-specific 
agent, has been used extensively. The regimen for the 
administration of alteplase is 15 mg IV bolus, then 0.75 
mg/kg over 30 minutes (maximum 50 mg), and then 
0.5 mg/kg for a 60-minute period (maximum 35 mg).

Newer recombinant DNA fibrinolytic-specific agents are 
reteplase and tenecteplase. Reteplase is given as a 10 + 
10 MU double bolus administered 30 minutes apart. For 
tenecteplase, the dose is 0.5 mg/kg single bolus (maxi-
mum 50 mg). The advantages of the recombinant DNA 
sources, alteplase, reteplase, and tenecteplase, are high 
clot selectivity and few allergic reactions. Because of 
ease of administration, tenecteplase is often favored as an 
agent.

 4.  d. Thrombolytic therapy should be administered 
only when the following criteria are met: typical chest 
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pain suggestive of an MI, ECG changes confirming 
MI, and “absence” of other diseases that would explain 
the symptoms. Age older than 70 years was formerly 
a criterion for exclusion of patients for thrombolytic 
therapy; this is no longer the case.

Absolute contraindications to thrombolytic therapy 
include:
	 •	 	Any	prior	intracranial	hemorrhage
	 •	 	Known	structural	cerebral	vascular	lesion	(e.g.,	

arteriovenous malformation)
	 •	 	Known	malignant	intracranial	neoplasm	(primary	

or metastatic)
	 •	 	Ischemic	stroke	within	3	months	EXCEPT	acute	

ischemic stroke within 4.5 hours
	 •	 	Suspected	aortic	dissection
	 •	 	Active	bleeding	or	bleeding	diathesis	(excluding	

menses)
	 •	 	Significant	closed-head	or	facial	trauma	within	3	

months
	 •	 	Intracranial	or	intraspinal	surgery	within	2	months
	 •	 	Severe	uncontrolled	hypertension	(unresponsive	to	

emergency therapy)
	 •	 	For	streptokinase,	prior	treatment	within	the	pre-

vious 6 months

 5.  e. Although the benefits of thrombolytic therapy are 
greatest within the first 1 to 3 hours, a 10% mortality 
benefit can be achieved up to 12 hours after the onset 
of pain. Older patients, who have a higher compli-
cation rate, actually benefit more from thrombolytic 
therapy because they have a higher pretreatment hos-
pital mortality rate. Treatment should be considered 
for patients as old as 80 years or even older if the ben-
efit/risk ratio seems favorable. Patients with non–Q-
wave infarcts have not benefited from thrombolytic 
therapy, nor have patients with prior CABG.

 6.  e. The role of concomitant heparin in the initial 
treatment of AMI has become increasingly clear over 
time. Studies have shown that early, effective antico-
agulation with heparin maintains t-PA–induced coro-
nary artery patency more effectively than aspirin alone. 
Subgroup analyses have shown that patients receiving 
therapeutic heparin, as measured by the activated 
partial thromboplastin time, have an extremely high 
patency approaching 95% after t-PA administration. 
Current guidelines call for the use of either unfrac-
tionated heparin or low–molecular-weight heparin 
for increased safety and ease of use. Heparin therapy, 
however, has not been found to outweigh the harms 
in patients receiving streptokinase, except in cases of 
anterior wall MI, or in patients with complications 
prone to thromboembolism, such as atrial fibrillation 
or congestive cardiac failure. The two most important 
indications for concomitant use of heparin are acute 
anterior wall MI and echocardiographic evidence of 
left ventricular thrombi.

 7.  e. The major contraindications to adjunctive hepa-
rin therapy in MI are history of major surgery with 
time from discharge of less than 14 days, history of 
cardiovascular accidents, suspected aortic dissection, 
and acute gastrointestinal hemorrhage.

 8.  d. Before leaving the hospital, the patient should 
have left ventricular ejection fraction measured, and 
an exercise stress tolerance test should be performed 
after 4 to 6 weeks.

 9.  d. The pathophysiologic process of AMI centers on 
the formation and rupture of a vulnerable atheroscle-
rotic plaque. The progression of atherosclerosis is as 
follows: (1) superficial atherosclerotic fatty streaks 
form in the coronary arteries, even in children; (2) 
the fatty streaks progress to elevated fibrous plaques 
by the third and fourth decades of life; and (3) these 
fibrous plaques progress to complex, eccentric, ulcer-
ated, and hemorrhagic plaques by the fifth and sixth 
decades, culminating in plaque rupture or intraplaque 
hemorrhage and formation of a clot leading to coro-
nary artery occlusion.

The fragile endothelium is damaged by hypertension, 
elevated low-density lipoprotein cholesterol, diabetes, 
smoking, and other factors. Simple denudation exposes 
the vascular collagen, which triggers circulating platelet 
adhesion and aggregation and a cascade of growth fac-
tor release, including thromboxane A2, prostacyclin, and 
platelet-derived growth factor. Smooth muscle cell and 
monocyte proliferation, along with lipid accumulation 
under the influence of growth factors, leads to severe 
atherosclerosis. For reasons that are not entirely clear, 
some atherosclerotic lesions, particularly those near ves-
sel branch points and possibly triggered by viral infection 
or other causes of inflammation, become vulnerable and 
rupture, leading to the AMI syndrome.

 10.  e. In patients with ST-segment elevation myocar-
dial infarction (STEMI) where a fibrinolysis man-
agement is selected, the benefits of both aspirin and 
clopidogrel administration are well established, and a 
reduction in mortality has been shown.

 11.  e. Thrombolytic therapy and interventional angio-
plasty are the cornerstones for treatment of acute 
STEMI. Thrombolytic therapy is an established, 
effective therapy that limits myocardial necrosis, 
preserves left ventricular function, and reduces 
mortality.

 12.  b. PCI is the standard of care for STEMI with a goal 
of 90 minutes from first medical contact to device 
time. Primary angioplasty with stenting is safe and 
confers advantages over balloon angioplasty alone. 
The addition of dual antiplatelet and anticoagulation 
treatment improves flow characteristics, prevents 
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distal thromboembolism, and reduces the need for 
repeated angioplasty. Currently the recommendation 
is the use of aspirin and a P2Y12 inhibitor (preferably 
clopidogrel) along with either unfractionated heparin 
or enoxaparin as an adjunct to PCI.

Despite the use of PCI in STEMI, it is important to 
understand that it has limitations. Outcomes vary accord-
ing to the skills of the interventionist, and the procedure 
is effective only for patients presenting early (less than 
12 hours after AMI). Complications are more common 
than with elective angioplasty, as are ventricular arrhyth-
mias, although the latter are generally treatable. Right 
coronary artery procedures have higher complication 
rates of sinus arrest, atrioventricular block, idioventric-
ular rhythm, and severe hypotension. After drug-eluting  
stent (DES) implantation, dual antiplatelet therapy 
should be prescribed for patients who are not at high 
risk for bleeding and continued for 12 months. Surgical 
backup is required because up to 5% of patients require 
bypass surgery. Primary angioplasty, although an effec-
tive procedural intervention, requires facilities and expe-
rienced staff, and many adults with AMI in the United 
States and Canada are out of timely reach of such facili-
ties and personnel.

 13.  d. Premature ventricular contractions (PVCs) occur 
frequently after AMI but do not require treatment. 
Couplets, triplets, multifocal PVCs, and short runs 
of nonsustained ventricular tachycardia are treated 
effectively with intravenous lidocaine. However, 
although they are treated with intravenous lidocaine, 
no survival advantage has been shown with lidocaine 
in this setting. Most clinicians do not treat these 
nonmalignant ventricular dysrhythmias because they 
rarely progress to life-threatening situations; if they 
do, they can be treated effectively with cardioversion 
or defibrillation. Lidocaine is not recommended in 
the routine prophylaxis of AMI. In addition, long-
term prophylaxis with oral antiarrhythmics, such as 
flecainide and encainide, after AMI has been shown 
to drastically increase mortality.

 14.  e. The risk of subsequent infarction or mortality 
following discharge from the hospital after an MI 
is increased in patients with postinfarction angina 
pectoris, non–Q-wave infarction, congestive cardiac 
failure, left ventricular ejection fraction of less than 
40%, exercise-induced ischemia diagnosed by ECG 
or by scintigraphy, and ventricular ectopy (frequency 
>10 PVCs/min).

 15.  e. Beta blockers, aspirin, and Coumadin have 
improved the prognosis in some patients after an 
MI. Beta blockers appear to reduce the risk of sud-
den death in patients who are at increased risk. Dual 
antiplatelet agents, particularly aspirin and clopido-
grel, have been shown to be of benefit in patients who 

have had an MI and can reduce both rethrombosis 
and recurrent MI. Coumadin has been shown to 
decrease the risk of thromboembolic events in high-
risk patients after infarction. Other antiarrhythmics 
have not been shown to be as effective as beta block-
ers as prophylactic agents.

 16.  c. Patients who have suffered an MI should increase 
activity levels gradually during a period of 6 to 8 
weeks. Patients can return to work by approximately 
8 weeks. Patients who have suffered an uncompli-
cated MI may be safely started in an activity program 
by 3 or 4 weeks after infarction. Sexual intercourse 
can resume within 4 to 6 weeks of the infarction. 
There does not seem to be any logical reason for the 
patient to wait 3 months to resume intercourse. The 
following is a good rule to observe in this case: “If 
the patient can climb the stairs to the bedroom, the 
rest is probably okay too.” In many patients, the psy-
chological impact of an MI outweighs the physical 
impact. Also, in a significant percentage of families, 
the spouse is affected as much as if not more than the 
patient. One of the most common errors in cardiac 
rehabilitation is not to involve the spouse or signifi-
cant other at every stage of the program.

 17.  e. The best confirmatory test of the choices offered 
for the diagnosis of AMI is cardiac troponins. Cardiac 
troponins I and T are the preferred markers because 
they are more specific and reliable than creatine 
kinase or its isoenzyme creatine kinase MB. Elevation 
of the ST segment can result from either injury or 
infarction. It is neither sensitive nor specific enough 
for the diagnosis of infarction in the absence of Q 
waves. For the diagnosis of AMI, the ECG is sensi-
tive (70% to 90% with greater than 1 mm of eleva-
tion in two contiguous leads); unfortunately, it is less 
specific. The presence of dysfunctional heart muscle 
on echocardiography means that there is likely to be 
a lowering of both the ejection fraction and the car-
diac index; it says nothing about whether an MI has 
occurred or anything regarding the age of same.

 18.  c. Sudden death as a result of AMI is almost always 
the result of VF induced by the electrical instability 
of the ischemic/infarction zone. VF is most common 
either at the immediate onset of coronary occlusion 
or at the time of coronary reperfusion (reperfusion 
arrhythmia).

 19.  d. Shock in the presence of an AMI can be of two 
pathophysiologic varieties. Either there is hypovole-
mia and associated hypotension (hypovolemic shock), 
or there is persistent hypotension and a poor cardiac 
index in the presence of adequate left ventricular fill-
ing pressures. Hypovolemic shock is best treated by 
volume replacement with either lactated Ringer or 
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normal saline solution. Care must be taken to avoid 
“volume overloading,” which may produce pulmonary 
edema and congestive cardiac failure. Cardiogenic 
shock generally is associated with severe left ventricu-
lar dysfunction and occurs with large infarcts that pro-
duce damage to greater than 40% of the left ventricle. 
Treatment is urgent, and mortality is high. The treat-
ments of choice include the following: intraaortic bal-
loon pump placement to increase coronary flow and to 
decrease afterload; coronary reperfusion with percuta-
neous transluminal balloon angioplasty (the mainstay 
of treatment); and pharmacologic agents, including 
morphine, dopamine, and dobutamine.

 20.  c. One clinical trial has shown unequivocally that 
even when thrombolytic agents are given up to 12 
hours after the onset of the chest pain, there is a sig-
nificant survival advantage to patients with AMI.

 21.  a. The finding on physical examination of the abdo-
men of “an enlarged aorta” should be further assessed 
by an abdominal ultrasound study. The patient prob-
ably has an aortic aneurysm. Although this finding 
could also be assessed by CT or MRI, abdominal 
ultrasonography is considerably less expensive and 
just as sensitive.

SUMMARY

 1.  Signs and symptoms
Acute ST segment elevated MI (STEMI) occurs when 

a thrombus forms on a ruptured atheromatous 
plaque and thereby occludes a coronary artery. The 
pain of MI, unlike angina pectoris, usually occurs at 
rest. The pain is similar to angina in location and 
radiation but is more severe and builds up rapidly. 
It is usually described as retrosternal tightness or as 
a squeezing sensation or sometimes as a dull ache. 
Radiation to the left shoulder is common. Other 
common symptoms include sweating, weakness, 
dizziness, nausea, vomiting, and abdominal discom-
fort. Abdominal discomfort is especially common in 
inferior wall MIs.

 2.  ECG changes
The classic evolution of changes is from peaked 

(hyperacute) T waves to ST-segment elevation, 
Q-wave development, and then T-wave inversion. 
This sequence may occur during a few hours or 
may take several days. (Note: If ECG changes are 
not present, do not assume an MI has not occurred. 
If signs and symptoms suggest MI, it is an MI until 
proved otherwise.)

 3.  Confirmatory evidence
Evidence of infarction is confirmed by elevation of 

the cardiac troponins or creatine kinase MB frac-
tion. Cardiac troponins I and T are the preferred 
markers because they are more specific and reli-
able than creatine kinase or its isoenzyme creatine 
kinase MB.

 4.  Other diagnostic procedures
Scintigraphic studies including technetium-99m and 

thallium-201 imaging, radionuclide angiography, 
and echocardiography may help document the ex-
tent of the damage but are not performed until after 
treatment.

 5.  Treatment of acute MI
 a.  Supplementary oxygen.
 b.  Morphine sulfate for pain relief.
 c.  Coronary reperfusion via PCI.

There are currently two means of reopening a blocked 
coronary artery in acute MI: thrombolytic therapy and 
PCI. Both are effective in reducing mortality but PCI 
is considered the gold standard. Thrombolysis is now 
second-line treatment and should only be considered in 
STEMI when time to PCI is expected to be greater than 
120 minutes and the onset of symptoms is less than 12 
hours. It may still be considered if the patient has per-
sistent symptoms for more than 12 hours but less than 
24 hours. Thrombolysis is contraindicated in 20% of 
patients primarily because of bleeding risk. The recanali-
zation rate is up to 55% with streptokinase and up to 60% 
with alteplase. There is a 5% to 15% risk of early or late 
reocclusion and a 1% or 2% risk of intracranial hemor-
rhage with an attendant 40% mortality.

Indications for thrombolysis in acute MI are as fol-
lows: clinical history and presentation strongly suggestive 
of MI within 12 hours plus one or more of a 1- to 2-mm 
ST elevation in two or more contiguous limb leads, new 
left bundle branch block, or 2-mm ST depression in V1 
to V4 suggestive of true posterior MI. Patients present-
ing with the previous symptoms within 7 to 12 hours of 
onset with persisting chest pain and ST-segment eleva-
tion are also candidates. Patients younger than 75 years 
presenting within 6 hours of anterior wall MI should be 
considered for recombinant t-PA. Absolute contraindica-
tions to thrombolysis include the following: aortic dissec-
tion, history of cerebral hemorrhage, cerebral aneurysm, 
arteriovenous malformation or intracranial neoplasm, 
recent (within past 6 months) thromboembolic stroke, 
and active internal bleeding. Patients previously treated 
with streptokinase should receive a recombinant t-PA 
(e.g., reteplase).

PCI with stenting is the intervention of choice for 
acute ST-segment elevated MI and should be performed 
within 90 minutes of first medical contact. Primary 
angioplasty with stenting is safe and confers advantages 
over balloon angioplasty alone. However, primary angio-
plasty has limitations. Outcomes vary according to the 
skills of the interventionist, and the procedure is effective 
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only for patients presenting early (less than 12 hours after 
AMI). Complications are more common than with elec-
tive angioplasty, as are ventricular arrhythmias, although 
the latter are generally treatable. Right coronary artery 
procedures have high complication rates of sinus arrest, 
atrioventricular block, idioventricular rhythm, and severe 
hypotension. Surgical backup is required because up to 
5% of patients require bypass surgery. Primary angio-
plasty, although an effective procedural intervention, 
requires facilities and experienced staff, and many adults 
with AMI in the United States and Canada are out of 
timely reach of such facilities and personnel.
 d.  Dual antiplatelet therapy for ALL patients with 

STEMI: aspirin once stat, 162 mg to 325 mg and 
loading dose of clopidogrel 600 mg. Concurrent 
use of aspirin/clopidogrel with a thrombolytic drug 
reduces mortality far more than either drug alone. 
In the ISIS-2 (Second International Study of Infarct 
Survival) trial, aspirin with streptokinase reduced 
mortality by 42% without any increased incidence 
of stroke or major bleeding.

 e.  Anticoagulation therapy using either unfraction-
ated heparin or enoxaparin.

 f.  Beta blockade limits the extent of infarction.
 g.  Nitroglycerin is given for pain control.
 h.  Warfarin: used like heparin, for those at high risk 

for thromboembolism.
 i.  Consider magnesium sulfate as analgesic/anxiolytic.
 j.  Note: Lidocaine prophylaxis is not indicated for the 

prevention of dysrhythmias.
 6.  Post-MI
 a.  Submaximal stress ECG test and echocardiogram.
 b.  Discharge medications should include aspirin, 

clopidogrel, beta blocker, angiotensin-converting 
enzyme inhibitor, or angiotensin receptor blocker 
plus a statin. There is benefit from statin therapy 
involving mechanisms (referred to as pleiotropic 
effects) that can be important early after an acute 
coronary syndrome, including plaque stabiliza-
tion, reversal of endothelial dysfunction, decreased 
thrombogenicity, and reduced inflammation.

 c.  Exercise program within 3 or 4 weeks.
 d.  Return to work within 8 weeks.
 e.  Sexual intercourse within 4 weeks.
 f.  Involvement of the spouse or significant other is 

crucial.

SUMMARY—cont’d
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C H A P T ER  22

Acute Coronary Symptoms and 
Stable Angina Pectoris

CLINICAL CASE PROBLEM 1

A 55-Year-Old Man with Chest Pain

A 55-year-old man presents for the first time to your 
office for assessment of left-sided shoulder pain. The 
pain comes on after any strenuous activity, including 
walking. The pain is described as follows:
Quality: dull, aching
Quantity: 8/10 when doing any activity; otherwise he is 

asymptomatic

Location: mainly retrosternal
Radiation: appears to be radiating to the left shoulder 

area
Chronology: began approximately 8 months ago and 

has been getting worse ever since
Continuous/intermittent: intermittent
Aggravating factors: exercise of any kind
Relieving factors: rest
Associated manifestations: occasional nausea
Pain history: no previous pain before 8 months ago; no 

other significant history of pain syndromes
Quality of life: definitely affecting quality of life by limit-

ing activity
The patient tells you that the pain seems somehow 
worse today. For the first time, it did not go away after 
he stopped walking. The patient’s blood pressure is 



SECTION THREE  Adult Medicine100

130/90 mm Hg; his pulse is 72 beats per minute and 
regular. His heart sounds are normal. There are no extra 
sounds and no murmurs.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding this 
patient’s chest pain is false?

 a.  the patient may have suffered a myocardial 
infarction

 b.  the patient’s chest pain may be the result of angina 
pectoris

 c.  the patient’s chest pain may be the result of esoph-
ageal motor disorder

 d.  the administration of sublingual nitroglycerin is a 
sensitive test to distinguish angina pectoris from 
esophageal causes

 e.  the patient should be admitted to the coronary care 
unit until the origin of the pain is firmly established

 2.  The patient is admitted to a chest pain unit and mon-
itored. Which of the following investigations is not 
indicated at this time as part of this initial inpatient 
evaluation?

 a.  an exercise tolerance test
 b.  coronary angiography
 c.  a serum thyroid-stimulating hormone (TSH) level
 d.  a complete blood count (CBC)
 e.  a fasting blood glucose concentration

 His pain remits with aspirin and intravenous nitroglyc-
erin. His cardiac troponin levels and electrocardiogram 
(ECG) are normal. The patient does well and has an exer-
cise tolerance test. This test reveals a 2.5-mm ST-seg-
ment depression at 5 METs (metabolic equivalents of 
oxygen consumption) of activity as the patient achieved 
50% of his age predicted maximum heart rate.

 3.  Which of the following statements regarding this test 
result is (are) true?

 a.  result indicates probable coronary artery disease 
(CAD)

 b.  coronary angiography is indicated
 c.  his inability to achieve maximum heart rate predicts 

CAD
 d.  a and b
 e.  all of the above

 4.  In addition to aspirin, which of the following med-
ications is indicated as a first-line therapy for this 
patient?

 a.  diltiazem
 b.  atenolol
 c.  isosorbide dinitrate
 d.  prazosin
 e.  hydrochlorothiazide

CLINICAL CASE PROBLEM 2

A 67-Year-Old Man with a History of Angina 
Pectoris

A 67-year-old man with a history of angina pectoris is 
brought to the emergency department by his wife. For 
the past 3 days, he has been having increasing chest 
pain. The retrosternal chest pain has been occurring 
intermittently while at rest during the day, while in bed 
at night, and while walking (he is able to walk only very 
slowly because of pain). The pain has been getting pro-
gressively persistent and worse during the past 8 hours. 
On physical examination, his blood pressure is 120/70 
mm Hg. His pulse is 96 beats per minute and regular. 
The rest of his examination is unchanged from previous 
visits to the office. His ECG shows ST-segment depres-
sion of 1.5 mm in leads V5 and V6. There is also flatten-
ing of the T waves seen across the precordial leads.

 5.  Which of the following statements regarding this 
patient is (are) true?

 a.  this patient has unstable angina
 b.  intravenous nitroglycerin and morphine may be 

used for pain relief
 c.  the patient should be started on heparin and 

clopidogrel
 d.  this patient should already be taking daily aspirin
 e.  all of the above

CLINICAL CASE PROBLEM 3

A 50-Year-Old Woman with a Sharp 
Retrosternal Chest Pain

A 50-year-old woman presents to the emergency depart-
ment with a sharp retrosternal chest pain that awoke her. 
This is the fourth episode in as many nights, but she is 
sure that she is not having a heart attack because she saw 
her physician only 3 weeks ago. At that time, he gave her 
a “clean bill of health.” She was told that her ECG, blood 
pressure, and cholesterol level were completely normal. 
She is a nonsmoker and has no family history of CAD.

On physical examination, her blood pressure is 
100/70 mm Hg. Her pulse is 96 beats per minute and 
regular, and the remainder of the cardiovascular and 
respiratory examination findings are normal.

Her ECG reveals a significant ST-segment elevation in 
the anterior limb leads. Within 1 hour, the ST segment has 
returned to normal. Cardiac troponin levels are normal.

 6.  Which of the following statements regarding this 
patient is (are) true?

 a.  this patient probably has Prinzmetal angina
 b.  calcium channel blockers are the treatment of 

choice for this type of angina
 c.  beta blockers are advised for this type of angina
 d.  a, b, and c
 e.  a and b
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 7.  Which of the following statements regarding percu-
taneous coronary angioplasty (PTCA) and mortality 
from CAD is (are) true?

 a.  PTCA reduces overall mortality
 b.  PTCA improves morbidity from CAD
 c.  PTCA usually includes intracoronary stent 

placement
 d.  optimal lesions for angioplasty are proximal in 

location, noneccentric, and located at branch 
(bifurcation) points in the vessel

 e.  b and c

 8.  In which of the following patients would PTCA most 
likely be used?

 a.  a 55-year-old male smoker with left main stem 
disease

 b.  a diabetic patient with four-vessel disease
 c.  an elderly patient with a ventricular aneurysm
 d.  an obese patient with distal left anterior descend-

ing artery disease
 e.  any of the above are good indications for PTCA

 9.  Which of the following is least likely to be used as a 
combination therapy in patients with angina pectoris?

 a.  nitroglycerin-atenolol-nifedipine
 b.  nitroglycerin-enalapril-nifedipine
 c.  nitroglycerin-propranolol-verapamil
 d.  nitroglycerin-metoprolol-diltiazem
 e.  nitroglycerin-atenolol-nifedipine

 10.  Which of the following complications is (are) seen 
with ticlopidine?

 a.  thrombocytopenia
 b.  ventricular arrhythmias
 c.  atrial arrhythmias
 d.  syncope
 e.  b and d

 11.  Coronary artery bypass graft (CABG) surgery may be 
indicated as the treatment of choice for angina pecto-
ris with which of the following patients with angina?

 a.  a patient with triple-vessel disease
 b.  a patient with one-vessel disease
 c.  a patient with two-vessel disease
 d.  CABG may be first-line therapy in any of the 

above
 e.  b or c

CLINICAL CASE PROBLEM 4

A 65-Year-Old Man with Angina and 
Hypertension

A 65-year-old man presents to your office with a history 
strongly suggestive of angina pectoris. He also has a 
long history of hypertension.

On physical examination, his blood pressure is 
170/100 mm Hg. Exercise tolerance testing reveals a 

2.5-mm ST-segment depression in the lateral leads. 
Two-dimensional M-mode echocardiography reveals 
apical akinesis and an estimated ejection fraction of 
50%.

 12.  Which of the following medications would you con-
sider the agent of first choice in the treatment of this 
patient?

 a.  hydrochlorothiazide
 b.  nifedipine
 c.  clonidine
 d.  atenolol
 e.  prazosin

 13.  Which of the following investigations should be per-
formed on a patient with possible angina pectoris?

 a.  CBC
 b.  chest radiograph
 c.  fasting lipid profile
 d.  thyroid function testing
 e.  all of the above

 14.  The pathophysiologic mechanism of angina pectoris 
is best explained by which of the following?

 a.  significantly increased peripheral vascular 
resistance

 b.  a balance between oxygen supply and oxygen 
demand

 c.  an imbalance of oxygen supply and oxygen demand 
plus or minus coronary artery spasm

 d.  significant peripheral venous and arterial 
vasoconstriction

 e.  none of the above

 15.  Which of the following criteria indicate(s) a diagnosis 
of unstable angina pectoris?

 a.  new-onset angina (less than 2 months) that is either 
severe or frequent (greater than three episodes per 
day) or both

 b.  patients with accelerating angina
 c.  patients with angina at rest
 d.  b and c
 e.  all of the above

ANSWERS

 1.  d. Acute chest pain is a common and often diffi-
cult diagnostic problem. Angina pectoris is the pain 
of myocardial ischemia associated with acute cor-
onary syndromes and chronic stable angina. Acute 
coronary syndromes include ST-segment elevation 
myocardial infarction (discussed in Chapter 21), 

CLINICAL CASE MANAGEMENT PROBLEM

Briefly describe the phenomenon of asymptomatic 
coronary artery ischemia.
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non–ST-segment elevation myocardial infarction 
(NSTEMI), and unstable angina. The distinction 
between unstable angina and NSTEMI is the pres-
ence of elevated markers of myocardial necrosis 
(troponins) in infarction. The distinction between 
unstable angina and chronic stable angina is made on 
the basis of history and progressive ECG changes. 
Myocardial infarction must be assumed until proven 
otherwise in patients with any significant risk fac-
tors. Of course, not all angina pectoris is the result of 
CAD, although this is the first hypothesis to enter-
tain and test. Noncardiac causes of ischemia include 
aortic aneurysms, anemia, and hyperthyroidism. 
Additional causes of chest pain are musculoskeletal 
disorders, gastroesophageal reflux disease, and pul-
monary diseases. Pain from esophageal motor dis-
order is often confused with pain from myocardial 
ischemia. This differential is often exceedingly dif-
ficult. Often, quality of pain, quantity of pain, radi-
ation of pain, and some aggravating factors are the 
same in both conditions. Although many physicians 
believe that relief with nitroglycerin is specific for 
myocardial ischemia and myocardial infarction, this 
is not the case. Sublingual nitroglycerin will relieve 
pain from esophageal motility disorder; it will also 
relieve pain from myocardial ischemia and myocar-
dial injury.

 2.  b. We are not yet far enough down the diagnos-
tic pathway of angina pectoris to justify the invasive 
procedure of coronary angiography. Normal car-
diac troponin levels essentially rule out myocardial 
infarction. However, the origin of this patient’s 
chest pain is still unclear and must be pursued in a 
systematic manner. At this time, the following are 
diagnostic considerations: myocardial ischemia sec-
ondary to CAD or other causes, esophageal motility 
or reflux disorder, and musculoskeletal chest wall 
pain. Because this patient has other significant risk 
factors, such as age and male gender, he should be 
assumed to have a cardiovascular cause of his pain 
until it is proved otherwise. Thus, all testable risk 
factors should be measured, and the presence of 
underlying causes of angina should be ascertained. 
To rule out the possibilities of diabetes, anemia, and 
thyroid disease as underlying causes of his angina, 
a fasting blood glucose concentration, CBC, and 
TSH level should be performed. Chest radiography 
and pulse oximetry should be performed to evaluate 
for intrapulmonary causes of hypoxemia. A tread-
mill exercise stress test, either echocardiography or 
thallium imaging, should be performed because this 
patient has a relatively high pretest probability of 
having CAD (Bayes theorem).

 3.  d. The 2.5-mm ST-segment depression is likely 
to represent severe coronary ischemia from CAD. 

Although we are not told the results of blood pressure 
monitoring during this patient’s exercise tolerance 
test, if he had experienced a “hypotensive response,” 
this would be another indication of severe ischemia. 
Failure to achieve his targeted maximum heart rate 
in and of itself does not predict CAD. However, 
taken together with the other information provided—
ST-segment depression at less than 6 METs and at 
less than 70% of his predicted maximal heart rate—it 
indicates a high probability of myocardial ischemia. 
With this information, coronary angiography should 
now be performed.

 4.  b. Medications used for treatment of angina pecto-
ris of CAD include several classes of drugs: antiplate-
lets and anticoagulants, beta blockers, lipid-lowering 
agents (3-hydroxy-3-methylglutaryl–coenzyme A 
[HMG-CoA] reductase inhibitors), nitrates, and cal-
cium channel blockers.

The underlying cause of angina of myocardial origin 
is the mismatch between oxygen supply and demand. 
There may be many causes of this mismatch, many of 
which are correctable by treatment of the underlying 
condition (e.g., anemia and hyperthyroidism). Cer-
tainly, the major cause to rule out or to diagnose and 
treat is CAD. Narrowing or obstruction of the coro-
nary arteries leads to ischemia. In the acute coronary 
syndromes of unstable angina and NSTEMI, there 
is generally a platelet-rich, partially occlusive throm-
bus present. Microthrombi can embolize and obstruct 
flow downstream. In the acute coronary syndrome of 
ST-segment elevation (or Q-wave) myocardial infarc-
tion discussed in Chapter 21, a fibrin-rich, more stable 
occlusive thrombus is the cause of symptoms. In the past 
decade, much progress has been made in the develop-
ment and use of several categories of medications for 
the treatment of angina of CAD. Drugs listed here are 
the standard classes of agents used and are designed in 
large part to target the aforementioned pathophysio-
logic changes.
Antiplatelet and anticoagulant treatment: Platelet for-
mation and aggregation play an important role in car-
diovascular disease and also acute coronary syndrome. 
In the disease model it is believed that after a plaque 
ruptures in the coronary artery a cascade of platelet 
aggregation and activation leads to thrombus forma-
tion. It is for this very reason antiplatelet therapy is so 
important. Dual antiplatelet therapy is recommended 
for all patients with NSTEMI-acute coronary syn-
drome. The mainstay of this therapy is clopidogrel with 
aspirin, which has been found to reduce the incidence 
of cardiovascular death, nonfatal myocardial infarc-
tion, and stroke both acutely and over the following 11 
months. In the acute setting 162 mg to 325 mg of aspirin 
is recommended as the initial dose. In addition, a load-
ing dose of clopidogrel 300 mg or 600 mg with a daily 
maintenance of 75 mg daily.
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Newer agents include the glycoprotein IIb/IIIa antag-
onists, which have been used primarily in conjunction 
with thrombolysis in acute myocardial infarction. They 
are expensive, and their role is imprecisely defined in 
different forms of angina. Anticoagulation therapy is 
also recommended in patients with NSTEMI-acute 
coronary syndrome. The options include enoxaparin 1 
mg/kg subcutaneously every 12 hours or if creatinine 
clearance is less than 30 mL/min then unfractionated 
heparin IV 60 International Units/kg (maximum 4000 
International Units) with initial infusion of 12 Interna-
tional Units/kg per hour (maximum 1000 International 
Units per hour).
Use of beta blockers is a standard therapy for the pre-
vention of second myocardial infarction, the reduc-
tion of myocardial ischemia, and mortality reduction in 
the perioperative period in individuals with underlying 
angina. These drugs are still underused despite multiple 
guidelines and studies of effectiveness.
Good evidence exists indicating that lipid-lowering 
HMG-CoA reductase inhibitors (statins) stabilize plaques 
of CAD and may reduce myocardial events. They are also 
effective in reducing low-density lipoprotein cholesterol, 
a potent risk factor in CAD.
Nitrates are the old war horses of pain relief, for which 
they are effective, but they do little for long-term mortal-
ity reduction. However, they are widely used.
A calcium channel blocker (diltiazem) is used particu-
larly for coronary artery spasm. These agents are applied 
in a cascade to the spectrum of disease ranging from 
chronic stable angina to the acute coronary syndromes. 
At a minimum, all patients with chronic stable angina 
and no contraindications should be taking aspirin, beta 
blockers, and statins. Long-acting nitrates, calcium 
channel blockers, and additional antiplatelet or antico-
agulant therapy may also be considered. In acute coro-
nary syndromes, hospitalized patients at lower risk for 
CAD are treated with aspirin, clopidogrel, and either 
heparin or low–molecular-weight heparin (LMWH) 
until the diagnosis is clear. For acute coronary syndrome 
hospitalized patients with intermittent or worsening 
symptoms but no ST-segment changes, with positive or 
negative troponins, treatment includes the use of those 
medications for low-risk patients plus glycoprotein IIb/
IIIa inhibition and early invasive intervention by cardiac 
catheterization.

 5.  e. The history given by this patient is one of unsta-
ble angina pectoris. Unstable angina pectoris is 
accelerating or “crescendo” angina in a patient who 
has previously had stable angina. Unstable angina 
can be diagnosed when the angina is new in onset, 
occurs with less exertion or at rest, lasts longer, or 
is less responsive to medication. Aspirin is the first 
treatment that should be given. For pain relief, 
nitrates or morphine may be used. In addition, a beta 
blocker, if it is not already in use, plus clopidogrel, 

standard heparin or LMWH, and a glycoprotein IIb/
IIIa inhibitor should be started until the anatomy of 
the coronary arteries is defined by catheterization. 
Nitrates are often used for the initial presentation of 
unstable angina. Nonparental therapy with sublin-
gual or oral nitrates or nitroglycerin ointment may 
be sufficient, although intravenous administration 
is an option. Despite only 1.5 mm of ST-segment 
depression and no acute changes indicative of myo-
cardial infarction on the ECG, the patient should be 
hospitalized and placed in the coronary care unit. 
Serial ECGs and serial cardiac troponins should be 
performed.

 6.  d. Prinzmetal angina (coronary artery vasospasm) is 
angina that occurs in the absence of precipitating fac-
tors. Its symptoms most commonly occur in the early 
morning, often awakening the patient from sleep. It is 
usually associated with ST-segment elevation rather 
than ST-segment depression. Coronary angiography 
should be performed to rule out coexisting fixed ste-
notic lesions. Calcium channel blockers are probably 
the drugs of choice for Prinzmetal angina. Nitrates 
are also effective. Beta blockers are not indicated in 
patients who have vasospasm without fixed, stenotic 
lesions.

 7.  e. Although overall mortality reduction from 
PTCA compared with medical treatment has not 
been shown, the procedure reduces symptoms 
and, in some instances, medication use. The use 
of drug-eluting stents inserted as part of the pro-
cedure may change mortality outcomes. Primary 
complications are restenosis requiring repeated pro-
cedure; arrhythmias, particularly with right coronary 
artery procedures; and artery rupture, necessitating 
surgery.

 8.  d. PTCA as a treatment for dilation of stenotic 
coronary arterial lesions was introduced in 1977. 
Today, successful dilation rates per stenosis exceed 
90%, complication rates have fallen to 4%, and 
procedure-related myocardial infarction and death 
remain uncommon. PTCA most often involves 
stent placement to maintain vessel patency. In many 
centers, PTCA is the most commonly used invasive 
therapy for CAD. Significant restenosis used to 
occur within the first year in up to 40% of lesions, 
resulting in both symptomatic recurrence and high 
reintervention rates. Various strategies—from the 
use of intravascular drug-eluting stents to concom-
itant treatment with glycoprotein IIb/IIIa inhibi-
tors—have demonstrated improvement in rates of 
acute closure and restenosis. In retrospective stud-
ies comparing the long-term results of PTCA and 
CABG, angina recurrence and event-free survival 
rates are better in CABG for diabetic patients with 
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multivessel disease and patients with main stem and 
proximal left anterior descending artery lesions. 
Hence, answers a and b are incorrect. Although 
older patients benefit from PTCA because it is 
better tolerated than surgery, a major ventricular 
aneurysm would be a contraindication. In summary, 
at this time, the success rates of PTCA are under 
intensive scrutiny. Older studies comparing mortal-
ity and morbidity of PTCA with those of medical 
therapy and CABG surgery may not apply to cur-
rent use of PTCA with drug-eluting stents. Oper-
ator skill is another unknown with major effects on 
outcomes. The family physician must stay tuned 
to ongoing developments in this field and seek to 
know the rates of successful outcomes of the local 
interventionists to better advise and manage the 
patient.

 9.  b. Of the combinations listed, the least likely 
combination of drugs to treat angina pectoris is 
nitroglycerin-enalapril-nifedipine. Enalapril is an 
angiotensin-converting enzyme (ACE) inhibitor. 
Unless the patient also has congestive heart failure, 
ACE inhibitors are generally not used as medical 
therapy for angina pectoris.

 10.  a. Ticlopidine is an effective antiplatelet agent. 
Patients must be monitored for the possibility of 
thrombocytopenia and neutropenia.

 11.  d. CABG may be the treatment of choice for any of 
the patients described, although it is specifically indi-
cated on the basis of better mortality outcomes for 

individuals with left main stem disease and diabetic 
patients with multiple vessel disease.

 12.  d. A patient with both angina pectoris and hyper-
tension should be treated with a cardioselective beta 
blocker. Hydrochlorothiazide, although effective 
in hypertension, will not reduce mortality as effec-
tively as a beta blocker. The calcium channel blocker 
ve rapamil would be a reasonable treatment option 
only in addition to the beta blocker.

 13.  e. Patients suspected of having angina pectoris need 
a CBC, a fasting lipid profile, a chest radiograph, 
an ECG, and thyroid function testing. Moreover, 
renal function should be evaluated, and electrolyte 
and blood glucose measurements should be made. 
Testing for hyperhomocysteinemia may also be 
warranted. If the patient appears to have significant 
chronic obstructive pulmonary disease, pulse oxime-
try and spirometry may also be helpful.

 14.  e. The basic pathophysiologic mechanism in 
patients with angina pectoris attributable to myocar-
dial ischemia is an imbalance between oxygen supply 
and demand as a result of narrowing of the coronary 
arteries.

 15.  e. Unstable angina pectoris is characterized by 
new-onset angina (less than 2 months) that is severe 
or frequent (greater than three episodes per day), 
patients with accelerating angina, or patients with 
angina at rest.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Obstructive CAD, acute myocardial infarction, and 
transient myocardial ischemia are frequently asymp-
tomatic. The majority of patients with typical chronic 
angina pectoris are found to have objective evidence 
of myocardial ischemia (ST-segment depression). 
However, many of these same patients and some 
other patients who are always asymptomatic are at 
high risk for coronary events. Longitudinal studies 
have demonstrated an increased incidence of coro-
nary events including sudden death and myocardial 
infarction in asymptomatic patients with positive exer-
cise test results for ischemia. In addition, patients with 
asymptomatic ischemia after a myocardial infarction 

are at far greater risk for a secondary coronary event 
than are symptomatic patients. Patients who are found 
to have asymptomatic ischemia should be evaluated 
by stress testing with thallium imaging or ECG. The 
management of asymptomatic ischemia must be indi-
vidualized and depends on many factors, including the 
patient’s age, occupation, and general medical con-
dition. However, patients with severe asymptomatic 
ischemia on noninvasive testing should have aggres-
sive risk factor modification and, at a minimum, should 
be prescribed aspirin, beta blockers, and possibly 
statins. Strong consideration should be given to refer-
ral for coronary arteriography.
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SUMMARY

Definition
Angina pectoris simply means chest pain. Angina pec-
toris is often the pain of myocardial ischemia associated 
with acute coronary syndromes and chronic stable angina. 
Acute coronary syndromes include ST-segment elevation 
myocardial infarction (discussed in Chapter 21), NSTEMI, 
and unstable angina. The distinction between unstable 
angina and NSTEMI is the presence of elevated markers 
of myocardial necrosis (troponins and others) in infarc-
tion. The distinction between unstable angina and chronic 
stable angina is made on the basis of history or progres-
sive ECG changes. In all of the previous instances, angina 
implies an imbalance between myocardial requirements 
for oxygen and the amount of oxygen delivered through 
the coronary arteries. This can occur by a mechanism of 
increased demand, diminished or extinguished delivery, or 
both. Acute coronary syndromes of unstable angina and 
NSTEMI have a much worse prognosis than chronic sta-
ble angina, with a 30-day mortality between 10% and 20% 
despite treatment. These patients may also have higher 
long-term risk of death than that of patients with ST-seg-
ment elevation myocardial infarction. Of course, not all 
angina pectoris is attributable to CAD, although this is the 
first hypothesis to entertain and to test. Noncardiac causes 
of ischemia, such as anemia and hyperthyroidism, as well as 
nonischemic conditions, such as musculoskeletal disorders, 
gastrointestinal conditions (e.g., gastroesophageal reflux 
disease), pulmonary lesions, and others, must be consid-
ered. In the end, however, myocardial ischemia from CAD 
must be examined and ruled out by the clinician because 
the consequences of missing this diagnosis can be fatal.

Symptoms
Patients with angina pectoris from underlying CAD fre-
quently describe the discomfort as an anterior chest tight-
ness or pain. Other descriptions include anterior chest 
burning, pressing, choking, aching, gas, and indigestion. 
These symptoms are typically located in the retroster-
nal area or the left chest. Usually, radiation to the left 
shoulder, left arm, or jaw occurs. Typical angina is aggra-
vated by exercise and relieved by rest. Although there is 
no universally accepted definition of unstable angina, it 
has three main presentations: angina at rest, new-onset 
angina, and increasing angina.

Signs
Physical examination findings are often normal, although 
hypertension is sometimes present.

Risk stratification
Patients with chronic stable angina symptoms are at lower 
risk than those with unstable angina and generally can 
be monitored and treated as outpatients. Patients with 
angina at rest, new-onset angina, or increasing angina 

should be risk stratified through ECG testing and mea-
surement of cardiac troponins, preferably in a chest pain 
unit or hospital emergency department. Patients should 
have serial ECGs performed and blood samples drawn 
for cardiac biomarkers; if these results are negative, 
early stress testing should be performed to evaluate for 
coronary disease. Patients with persistent or worsening 
symptoms, or positive cardiac troponins, despite normal 
ECGs, should be managed in a hospital cardiac unit as 
described later.

Initial laboratory evaluation
CBC, urinalysis, electrolytes, blood glucose, blood lipids, 
uric acid, renal and thyroid function tests, chest radio-
graphs, ECG, and cardiac troponins are basic. Stress 
ECG testing with thallium is generally indicated in 
non–acute coronary syndrome initial evaluations. Radio-
nuclide scintigraphy, echocardiography, and coronary 
angiography may follow.

Treatment
Underlying, reversible noncardiac causes of angina 
should be treated as appropriate. In general, three forms 
of treatment exist for angina of CAD: medical therapy, 
percutaneous revascularization, and CABG. Older clini-
cal trials of medical therapy must be interpreted with cau-
tion because many were completed before more recent 
antiplatelet, antifibrin, and cholesterol-lowering agents 
were available. Patients with chronic stable angina have 
an approximately 2% average annual mortality, which is 
only twice that of age-matched controls, a key factor to 
bear in mind in considering revascularization interven-
tions. Higher risk patients, however, often stand to ben-
efit the most from revascularization procedures. Higher 
risk patients include those with poor exercise capacity and 
easily provoked ischemia, recent-onset angina, previous 
myocardial infarction, impaired left ventricular function, 
underlying diabetes, or more than one stenosed artery 
and those with disease that affects the left main stem or 
proximal left anterior descending artery.
 1.  For chronic stable angina
 a.  Acute attacks

 i.  Mild: sublingual nitroglycerin or nitroglycerin 
spray

 ii.  Severe: hospitalization and evaluation
 b.  Long-term prophylaxis and treatment: risk factor 

reduction and aspirin, HMG-CoA reductase inhibitors 
(statins), and beta blockers with or without long-acting 
nitroglycerin, or long-acting calcium channel block-
ers. Addition of clopidogrel and LMWH may be 
considered.

 c.  Intervention/surgery
 i.  PTCA has not demonstrated reduction in over-

all mortality compared with medical treatment, 

Continued
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SUMMARY—cont’d

and patients undergo more procedures and 
have greater complications. However, patients 
do experience greater symptom relief and 
require fewer medications. Trials with newer 
medication-eluting stents may change these  
outcomes.

 ii.  CABG surgery has less mortality compared with 
medical treatment of patients with severe left 
main stem coronary disease, three-vessel disease, 
and two-vessel disease with a severely affected 
proximal left anterior descending artery or of dia-
betic patients with multivessel disease. For lower- 
risk patients, surgery provides symptom relief 
and improves exercise tolerance when medical 
treatment fails. Comparisons of PTCA with sur-
gery suffer from the fact that most trials predate 
the more recent introduction of PTCA inter-
ventions that include medication-eluting stents. 
In older trials examining single-vessel disease, 
mortality is similar between surgery and PTCA, 
but rates of infarction, persistent symptoms, and 
repeated revascularization are higher in PTCA. 

In multivessel disease, mortality is similar, but 
PTCA is necessarily reserved for vessels with suit-
able, less tortuous anatomy, making comparisons 
with surgery difficult.

 2.  For acute coronary syndromes
 a.  For low-risk patients, treat with aspirin, clopidogrel, 

and either heparin or LMWH. Consider early invasive 
intervention.

 b.  For patients with intermittent or worsening symptoms 
but no ST-segment changes, with positive or nega-
tive troponins, treat with the medications for low-risk 
patients in (a) plus glycoprotein IIb/IIIa inhibition and 
early invasive intervention by cardiac catheterization.

 c.  For treatment of ST-segment elevation myocardial 
infarction, see Chapter 21.

 d.  Prinzmetal angina is an angina variant caused by 
coronary artery spasm with or without fixed stenotic 
lesions. It is more common in women than in men. 
ST-segment elevation is more common than ST-seg-
ment depression. Calcium channel blockers are the 
treatment of choice.
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C H A P T ER  23

Hyperlipoproteinemia

CLINICAL CASE PROBLEM 1, PART A

A 51-Year-Old Man with High Cholesterol

A 51-year-old man reports previous problems with 
“high cholesterol” and wishes to have his cholesterol 
checked today. On examination, his blood pressure is 
170/100 mm Hg at rest for 5 minutes and his pulse is 
84 beats per minute and regular. His body mass index 
is 31. His family history is significant for hyperten-
sion in both parents. His uncle is deceased of a myo-
cardial infarction (MI) at the age of 51 years, and his 
older brother had “heart problems” at the age of 53 
years and is in “fair health.” You order a fasting lipid 
panel that reveals a total cholesterol (TC), 288 mg/

dL; triglycerides, 262 mg/dL; high-density lipoprotein 
(HDL), 37 mg/dL; and low-density lipoprotein (LDL), 
199 mg/dL.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Regarding this patient’s lipid profile, which of the fol-
lowing statements is true?

 a.  this is a normal profile given his age and family history
 b.  determination of his smoking status must be made 

before any recommendations
 c.  intense dietary therapy and drug therapy should be 

considered immediately
 d.  although this is an abnormal profile, in the absence 

of known coronary disease, careful observation of the 
cholesterol level is all that is required at this time

 e.  treatment decisions should be based on apolipopro-
tein levels
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 2.  In accordance with the American College of Car-
diology/American Heart Association (ACC/AHA) 
guidelines published in November 2013, which 
of the following determines the course of medical 
therapy:

 a.  age and HDL
 b.  age and LDL
 c.  family history and TC
 d.  HDL/LDL ratio
 e.  HDL/triglyceride ratio

 3.  What is/are the primary determinant(s) for cholester-
ol-lowering therapy according to the 2013 ACC/AHA 
guidelines?

 a.  LDL level greater than 190 mg/dL
 b.  a history of atherosclerotic cardiovascular disease 

(ASCVD)
 c.  diabetes type 1 or type 2
 d.  a 10-year ASCVD risk score of greater than  

7.5%
 e.  all of the above

 4.  The National Cholesterol Education Program 
(NCEP) guidelines define all of the following condi-
tions as major risk factors for coronary artery disease 
(CAD) except:

 a.  smoking
 b.  obesity
 c.  low HDL cholesterol (HDL-C)
 d.  hypertension
 e.  age older than 45 years in men

 5.  All of the following conditions are considered high 
risk for CAD except:

 a.  peripheral arterial disease
 b.  diabetes mellitus
 c.  abdominal aortic aneurysm
 d.  symptomatic carotid artery disease
 e.  chronic kidney disease

 6.  An elevated triglyceride level is associated most closely 
with which of the following findings?

 a.  impaired glycemic control
 b.  hyperthyroidism
 c.  weight loss
 d.  low serum very-low-density–lipoprotein (VLDL) 

cholesterol
 e.  elevated total serum cholesterol level

 7.  In the example above you discuss the options with the 
patient and he consents to treatment based on:

 a.  his LDL cholesterol (LDL-C) is greater than 190 
mg/dL

 b.  he has a family history of ASCVD
 c.  his 10-year ASCVD risk score is 13.5%
 d.  his triglyceride levels are greater than 150 mg/dL
 e.  his total cholesterol and body mass index

 8.  According to the 2013 ACC/AHA guidelines, which of 
the following is the treatment of choice for this patient?

 a.  pravastatin 20 mg daily
 b.  fluvastatin 40 mg daily
 c.  simvastatin 80 mg daily
 d.  pitavastatin 2 to 4 mg daily
 e.  atorvastatin 80 mg daily

CLINICAL CASE PROBLEM 1, PART B

The patient returns after electing lifestyle modifications 
as the treatment modality for his weight, his blood pres-
sure, and his cholesterol because he prefers a “natural” 
approach as opposed to “drugs.” He has been on his 
chosen regimen for 6 months after receiving extensive 
instruction and coaching from your team, including a 
dietary consultant, an exercise physiotherapist, and a 
lifestyle modification coach along with your own sage 
advice. He claims to be following his program with the 
fervor and the attention he extends to his work. To your 
astonishment, and his, he demonstrates clinical find-
ings and laboratory results that are without demon-
strable change. It is your best judgment to counsel the 
patient on medication options.

 9.  Recommendations for additional lifestyle modifica-
tion to reduce CAD risk include which of the follow-
ing options?

 a.  regular aerobic exercise
 b.  plant stanol ester use
 c.  low-dose aspirin therapy
 d.  a and c
 e.  all of the above

 10.  Which two drugs as of this writing (2015) are 
accepted as evidence-based therapy for severe 
hypercholesterolemia?

 a.  gemfibrozil and simvastatin
 b.  atorvastatin and fenofibrate
 c.  simvastatin and ezetimibe
 d.  CholestOff and rosuvastatin
 e.  all of the above

 11.  Which of the following oral agents help(s) decrease 
the risk of CAD?

 a.  vitamin E
 b.  dietary fiber
 c.  hormone replacement therapy
 d.  aspirin
 e.  a and d

 12.  A 10-year ASCVD risk calculation is necessary to 
accurately prescribe statin therapy for which of the 
following sets of high-risk groups?

 a.  history of ASCVD and LDL-C greater than 190 
mg/dL

 b.  history of ASCVD and diabetes
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 c.  diabetes and LDL-C greater than 190 mg/dL
 d.  ASCVD and LDL-C greater than 190 mg/dL
 e.  LDL-C 70 to 189 mg/dL and diabetes

 13.  Which of the following antihypertensive medications 
will not have an adverse effect on plasma lipids?

 a.  hydrochlorothiazide
 b.  fosinopril
 c.  atenolol
 d.  nifedipine
 e.  b and d

 14.  The AHA Step 1 diet allows how much total choles-
terol in the daily intake?

 a.  500 mg
 b.  400 mg
 c.  350 mg
 d.  300 mg
 e.  200 mg

 15.  Which of the following statements is (are) true 
regarding fish oil supplements?

 a.  fish oils have been shown to lower plasma tri-
glyceride levels

 b.  fish oils inhibit platelet aggregation
 c.  fish oils have been shown to increase HDL levels
 d.  fish oils may decrease blood pressure and blood 

viscosity
 e.  all of the above

 16.  What is (are) the drug(s) of choice for the treatment 
of isolated hypertriglyceridemia?

 a.  nicotinic acid
 b.  gemfibrozil
 c.  lovastatin
 d.  a and b
 e.  all of the above

 17.  Secondary causes of hyperlipidemia include all of the 
following except:

 a.  hypothyroidism
 b.  cirrhosis
 c.  systemic lupus erythematosus
 d.  nephrotic syndrome
 e.  pregnancy

 18.  All of the following statements regarding abnormal 
lipid findings and management are true except:

 a.  the level of HDL-C has no bearing on the medical 
treatment of hypercholesterolemia

 b.  the U.S. Preventive Services Task Force (USPSTF) 
recommends that cholesterol screening begin at 
the age of 18 years

 c.  statin medications are best given in the evenings
 d.  the level of LDL-C figures into the treatment of 

either type 1 or type 2 diabetes between the ages of 

40 and 75 years through its use in the ASCVD risk 
calculation

 e.  LDL-C can be calculated as total cholesterol – 
(triglycerides/5 + HDL-C)

ANSWERS

 1.  c. Given this patient’s age and risk factors, it was 
appropriate to proceed directly to a full (fasting) 
lipid profile. Individuals with a high overall or global 
cardiovascular disease risk assessment including an 
LDL-C of 199 mg/dL and a 10-year risk assessment 
of greater than 7.5% or 13.5% for this patient require 
more aggressive management. The “new” 2013 guide-
lines have done away with LDL-C target values and 
instead replaced them with four primary risk groups. 
These are groups are as follows: (1) known ASCVD; 
(2) LDL-C greater than 190 mg/dL; (3) diabetes type 
1 or 2 age 40 to 75 years having an LDL-C of greater 
than 70 mg/dL; and (4) adults age 40 to 75 years with 
an ASCVD risk score of greater than 7.5%. Moreover, 
statins are the primary recommended treatment and 
are employed as low-, moderate-, or high-intensity 
statin therapy. The question of which patients should 
be screened for hypercholesterolemia continues to 
be debated. As of this writing (2015), the USPSTF 
report of 2008 recommendations still stand as fol-
lows: (1) all men aged 35 years or older and all women 
aged 45 years or older should be screened every 4 to 
6 years for lipid disorders; (2) younger adults—men 
aged 20 to 35 years and women aged 20 to 45 years—
should be screened if they have other risk factors for 
heart disease (these risk factors include tobacco use, 
diabetes, a family history of heart disease or high cho-
lesterol, or high blood pressure; this recommenda-
tion expands on the recommendations of the second 
USPSTF, which focused on screening middle-aged 
men and women); and (3) clinicians should measure a 
complete lipid profile including TC, HDL-C, LDL-
C, and triglyceride. Although the USPSTF found 
insufficient evidence to recommend for or against 
measurement of triglycerides, they may serve as a 
sign of underlying hyperglycemia or poor fatty acid 
metabolism requiring further diet modification. In 
recent years there has been some discussion to waive 
the fasting sample in favor of a more “honest” non-
fasting sample. Triglycerides continue to remain the 
most sensitive component to fasting status.

 2.  b. The ACC/AHA guidelines were released in 
November 2013. They represented a dramatic 

CLINICAL CASE MANAGEMENT PROBLEM

List the risk factors shown to increase the risk of CAD 
in the population.
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departure from the NCEP Adult Treatment Panel 
(ATP) III guidelines published in 2000 and updated in 
2004. As discussed earlier they only assign treatment 
recommendations based on the phenotypes described 
earlier.

 3.  e. The primary determinants for cholesterol-lower-
ing therapy according to the 2013 ACC/AHA guide-
lines are as follows:

 a.  LDL level greater than 190 mg/dL
 b.  a history of atherosclerotic cardiovascular disease 

(ASCVD)
 c.  diabetes type 1 or type 2
 d.  a 10-year ASCVD risk score of greater than  

7.5%

 4.  b. The five major risk factors for CAD are as fol-
lows: (1) having hypertension, (2) smoking, (3) hav-
ing diabetes, (4) being older than 45 years in men and 
older than age 55 years in women, and (5) having a 
family history of MI in a first-degree relative (male 
relative younger than 55 years or female relative 
younger than 65 years) (Strength of Evidence = A). 
Obesity is not a specific risk factor but is strongly 
associated with the conditions that are major risk fac-
tors (Strength of Evidence = C).

 5.  e. The following conditions are considered CAD 
risk factor equivalents: peripheral arterial disease, 
diabetes mellitus, abdominal aortic aneurysm, and 
symptomatic carotid artery disease (history of cere-
brovascular accident, transient ischemic attack, or 
carotid disease of greater than 50% obstruction of 
the internal carotid artery), or 2+ cardiac risk factors 
with a 10-year risk assessment of greater than 20% 
(Strength of Evidence = A).

 6.  a. An elevated triglyceride level, defined as 250 mg/
dL or greater, is often observed in people with dia-
betes with poor glucose control. Weight loss and a 
low-carbohydrate and low-fat diet are recommended 
for lifestyle treatment of hypertriglyceridemia. An 
elevated triglyceride level is associated most closely 
with an elevated VLDL or depressed HDL level. TC 
may be elevated with high triglyceride levels but can 
also be in the normal range.

 7.  a. This patient does not have a diagnosis of diabetes 
nor does he give a history of ASCVD. His LDL-C 
is greater than 189 mg/dL so he meets criteria for 
treatment on this measurement ALONE.

 8.  e. The fundamental treatment of choice for hypercho-
lesterolemia is diet therapy. Management of hypercho-
lesterolemia with drugs is indicated only after dietary 
treatment for a reasonable amount of time has failed to 

reduce the LDL-C to less than 189 mg/dL and risk to 
less than 7.5%. Thus after failing to improve risk over 
the course of dietary therapy, this patient should be 
started on atorvastatin 80 mg per os daily. Pitava statin, 
pravastatin, and fluvastatin are all low- to moderate- 
intensity statins. The only correct answer is e.

 9.  e. Healthy lifestyle choices that reduce the risk of 
coronary events include diet, aerobic exercise, weight 
management, smoking cessation, aspirin therapy 
(Strength of Evidence = A), and multivitamin sup-
plements with folic acid and plant stanol ester nutri-
tional supplements (Strength of Evidence = B). The 
U.S. Food and Drug Administration permits food 
labels to indicate that daily use of plant stanol esters 
will help reduce LDL levels. These esters are pro-
duced by the esterification of the plant steroid stanol 
with canola oil, and they act by blocking the intestinal 
mucosal absorption of cholesterol. This reduces the 
serum LDL concentration to a modest degree but 
not the serum HDL concentration.

 10.  c. It is noteworthy that the 2013 guidelines when 
released recommended only statins be used as low-, 
moderate-, and high-intensity therapeutics to reduce 
LDL-C and thus cardiac risk profile. It was not until 
late in 2014 that the IMPROVE-IT trial demon-
strated that simvastatin (a moderate-intensity statin) 
with ezetimibe (an inhibitor of cholesterol absorp-
tion) further reduced LDL-C, improving outcomes 
in secondary prevention. Although gemfibrozil 
and fenofibrate remain drugs of choice for reduc-
ing triglycerides and CholestOff is a stanol product  
for reducing cholesterol, only simvastatin and eze-
timibe have been shown to be effective. The drug 
class of choice for mild-to-moderate LDL elevation 
is one of the 3-hydroxy-3-methylglutaryl–coenzyme 
A (HMG-CoA) reductase inhibitors on the mar-
ket. These include lovastatin (Mevacor), pravastatin 
(Pravachol), simvastatin (Zocor), atorvastatin (Lipi-
tor), and rosuvastatin (Crestor). All patients who are 
prescribed HMG-CoA inhibitors should have not 
only a plasma lipid profile but also liver function tests 
and creatine kinase concentration at baseline and then 
after 12 weeks. If no further dose changes are made, 
liver function tests may be evaluated every 6 months 
and then yearly when the patient is stable. There 
is a low risk of myositis; therefore, creatine kinase 
levels should be measured as before and if patients 
report leg pain or muscle cramps. For patients tak-
ing rosuvastatin, attention to renal function is also 
a consideration. In patients with mild-to-moderate 
isolated LDL elevation (type IIa), plasma lipids may 
be normalized with 10 to 20 mg once daily of these 
agents. Patients with higher LDL levels may require 
higher doses of single-agent therapy or, alternately, 
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multidrug therapy. With such therapy, LDL-C levels 
may be lowered up to 40%, and triglyceride levels 
may be lowered 10% to 15%. There appears to be 
little change in the HDL level with statin therapy. All 
the previously mentioned drugs have been known to 
produce hepatic and skeletal muscle toxicity, insom-
nia, and weight gain. These side effects, however, are 
relatively uncommon, are dose-related, and occur 
much more frequently in patients who are undergo-
ing multidrug therapy (Strength of Evidence = A). 
Statins are best prescribed at bedtime. According to 
the NCEP, the drug of second choice for type IIa 
hyperlipoproteinemia is niacin.

The total daily dose (500-mg tablets) is up to 3 g. All 
patients taking niacin require monitoring of liver func-
tion tests and creatine kinase monthly for 3 months, then 
every 3 months for 6 months, and every 4 to 6 months 
thereafter. Niacin may decrease plasma LDL concentra-
tion by up to 35% and may decrease triglyceride levels 
by up to 75%; at the same time, it may increase HDL 
concentration by up to 100%. In addition, the apoli-
poprotein A level is decreased by up to 50%. Unfortu-
nately, niacin has a considerable number of significant 
side effects, including induction of gastric irritation and 
gastritis; activation of long-dormant peptic ulcers; eleva-
tion of plasma uric acid levels, precipitating an attack of 
gout; elevation of blood glucose levels; exacerbation of 
diabetes; and, most commonly, cutaneous flushing, dry 
and even scaly skin, and, in rare instances, acanthosis 
nigricans.

Some of these nuisance side effects can be amelio-
rated by coadministration of aspirin or prescription of the 
long-acting formulation of niacin. Fortunately, all side 
effects disappear when the drug is discontinued.

Challenges have been made for the use of niacin, and 
understanding of its therapeutic benefits and attention to 
future literature are warranted. Binding resins, includ-
ing cholestyramine (Questran) and colestipol (Colestid), 
are the drugs of third choice for patients with type IIa 
hyperlipoproteinemia. The dose ranges are 4 to 8 g once 
or twice daily for cholestyramine and 5 to 10 g once or 
twice daily for colestipol. Their advantages include an 
almost complete lack of absorption and the potential 
for systemic toxicity that goes with it. Their disadvan-
tages include an unpleasant grittiness and multiple gas-
trointestinal side effects, including abdominal bloating, 
abdominal pain, sometimes severe constipation, and gas-
trointestinal bleeding.

Because resins may decrease the absorption of 
other drugs, they and other drugs should be taken 2 
hours apart. For some patients with complex drug reg-
imens, this option may become impossible because of 
variable absorption of necessary drugs (e.g., patients 
with human immunodeficiency virus [HIV] infection 
receiving highly active antiretroviral therapy with 
dyslipidemia).

 11.  d. Vitamin E, although popular as an antioxidant, 
has not been shown to favorably or unfavorably alter 
the course of CAD. Dietary fiber also has no benefi-
cial effect on heart disease, but it does show favorable 
effect on colorectal disease. Hormone replacement 
therapy was shown to increase the risk of CAD by the 
Women’s Health Initiative. However, primary and 
secondary prevention trials have shown that aspirin 
decreases CAD risk.

 12.  e. The correct answer is e, the risk calculation is 
only necessary for diabetes and routine screening 
between LDL-C 70 and 189 mg/dL. In the case of 
diabetes, only moderate-intensity statin therapy is 
recommended when ASCVD risk score is less than 
7.5%. However when the risk score is greater than 
7.5%, a high-intensity statin is recommended. Like-
wise for patients with LDL-C within an acceptable 
range (70 and 189 mg/dL), statins are only recom-
mended when the risk score is greater than 7.5%.

 13.  e. Nifedipine, a calcium channel blocker, and fos-
inopril, an angiotensin-converting enzyme inhibitor, 
are the only drugs listed that do not have an adverse 
effect on plasma lipids. (Angiotensin receptor blockers 
are also neutral with respect to plasma lipids, and alpha 
blockers appear to have a beneficial effect on HDL lev-
els.) The beta blocker listed, metoprolol, and hydro-
chlorothiazide adversely affect plasma lipid levels.

 14.  d. As mentioned previously, the treatment of first 
choice for hyperlipidemia is diet. The AHA Step 1 
diet consists of 300 mg daily of cholesterol, 30% of 
calories from total fat, and 10% of calories from sat-
urated fat. The Step 2 diet is limited to 200 mg of 
cholesterol, 30% of calories from total fat, and 7% of 
calories from saturated fat.

 15.  e. Fish and fish oil supplements reduce plasma 
triglyceride levels, inhibit platelet aggregation, 
decrease blood pressure and viscosity, and increase 
HDL-C concentration (as well as having a salutary 
effect on synovial fluid). The active ingredients are 
the long-chain omega-3 fatty acids eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA). 
Well-controlled long-term studies conducted by 
the Brigham and Women’s Hospital and the Har-
vard Public School of Health and released in 2002 
showed an 81% decrease in sudden cardiac-related 
death risk in men and a 34% decrease in women who 
consumed fish on a regular basis. Female nurses who 
consumed fish at least once a week also were found 
to have a 25% decline in nonfatal heart attacks and a 
significant decline in deaths in general. The authors 
thought that both fish and fish oil supplements had 
a positive effect. However, the benefit of fish oil 
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supplements for general use remains controversial; 
it may not generally be appreciated that efficient 
absorption requires the presence of other nutrients, 
particularly additional lipid. In addition, these poly-
unsaturated fatty acids readily autooxidize.

The essential 18-carbon omega-3 fatty acid linolenic acid 
(also known as alpha-linolenic acid) can be converted to 
the 20-carbon EPA, which in turn is converted to the 
22-carbon DHA and as a consequence can substitute for 
fish oils. The typical U.S. diet, however, tends to limit this 
conversion because the linoleic/linolenic acid ratio in the 
diet is too high. This conversion may also be inhibited by 
other fatty acids; trans fatty acids in particular have been 
implicated (Strength of Evidence = A). Unfortunately, 
the distribution of alpha-linolenic acid is limited. Stud-
ies suggest that the optimal linoleic/linolenic acid ratio is 
between 5 and 10 to 1. The oils produced from flaxseed, 
walnuts, rapeseed (canola), safflower, soybean, and wheat 
germ are the only natural substances with these fatty acids 
in this optimal range. The best way to ensure that the oils 
are not partially oxidized is to consume them in the foods 
from which they are derived.

 16.  b. The drug of choice for most cases of hypertri-
glyceridemia is gemfibrozil or another fibric acid 
derivative. Hypertriglyceridemia may be associated 
with type IIa, type IIb, type III, or type IV hyperli-
poproteinemia. The usual dose of gemfibrozil is 0.6 g 
twice a day. Gemfibrozil will decrease hypertriglycer-
idemia by 40% to 80% and will potentially increase 
HDL by 10% to 20%. Combining a reductase 

inhibitor with gemfibrozil has become a commonly 
used regimen, although it was once feared. This com-
bination still should be used with caution and may be 
tolerated if a low dose of one drug is given 6 to 12 
hours apart from a low dose of the other (e.g., pravas-
tatin, 10 to 20 mg in the morning, with gemfibrozil, 
600 mg in the evening). This dosage regimen may, 
however, limit the effectiveness of this option. Labo-
ratory monitoring of this therapeutic option is neces-
sary and vigilance required because of an increase in 
both hepatic and myopathic side effects. In high-risk 
patients, these risks are frequently outweighed sub-
stantially by the cardiac risk factor reduction.

 17.  b. Hypothyroidism, lupus, pregnancy, oral contra-
ceptive use, and nephritic syndrome are associated 
with elevations of cholesterol. Cirrhosis is usually 
associated with a decrease in cholesterol.

 18.  b. The USPSTF recommends general screening at 
the age of 35 years for men and 45 years for women and 
targeted screening in adults aged 20 to 45 years. Start 
a statin medication in a patient with diabetes mellitus 
with an LDL-C level of 100 mg/dL or greater. The 
Heart Protection Study suggests that statins may even 
be beneficial in people with diabetes who have LDL 
values of less than 100 mg/dL. LDL-C can be calcu-
lated as [total cholesterol – (triglycerides/5 + HDL-
C)]. (Again, statin medications are best given in the 
evening, except for those with long half-lives.)

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Patients with very high LDL-C, family history of early 
CAD, hypertension, and obesity. After a 6-month trial of 
diet and exercise he failed to improve. Therapeutic trial 

of high-intensity statin therapy was introduced in con-
junction with continued support of therapeutic lifestyle 
change.

SUMMARY

 1.  Screening (USPSTF, 2008)
The current USPSTF report strongly recommends the 
following:

All men aged 35 years or older should be screened for 
lipids (Strength of Evidence = A) and all women 
aged 45 years or older should be screened routinely 
for lipid disorders (Strength of Evidence = A).

Younger adults—men aged 20 to 35 years and wom-
en aged 20 to 45 years—should be screened if they 
have other risk factors for heart disease (including 
tobacco use, diabetes, a family history of heart dis-
ease or high cholesterol, or high blood pressure) 
(Strength of Evidence = B).

Clinicians should measure HDL in addition to TC or 
LDL (Strength of Evidence = A). The USPSTF 

found insufficient evidence to recommend for or 
against measurement of triglycerides (Strength of 
Evidence = C). The current recommendation is to 
screen with a nonfasting sample, and all patients 
should receive periodic counseling about dietary in-
take of fat (especially saturated fat) and cholesterol.

The USPSTF makes no recommendations for or 
against routine screening for lipid disorders in men 
aged 20 to 35 years or in women aged 20 years and 
older who are not at increased risk for coronary 
heart disease (Strength of Evidence = C).

 2.  Dietary Treatment of Hypercholesterolemia 
(AHA, 2004-2008)

 Treat cholesterolemia if LDL-C is greater than 199 
mg/dL, ASCVD risk is greater than 7.5%, or in the 

Continued
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SUMMARY—cont’d

presence of diabetes or known ASCVD. Dietary manage-
ment is the treatment of first choice.
 3.  Drug Treatments for Hypercholesterolemia 

(NCEP ATP III, 2004)
    Drugs should be used when dietary treatment fails.

Drugs of first choice continue to be statins. The 
Scandinavian Simvastatin Survival Study (4S) as well 
as the West of Scotland Coronary Prevention Study 
(WOSCPS) clearly demonstrated that cholester-
ol-lowering drugs reduce deaths from CAD and sud-
den cardiac death. In these as well as other studies, 
the HMG-CoA reductase inhibitor simvastatin (4S) 
or pravastatin (WOSCPS) substantially improved 
survival, reducing the overall risk of death by approx-
imately 30% and the risk of coronary death by approx-
imately 42%.

    Drug of second choice: Ezetimibe.
Drug of third choice: Bile acid sequestrants, choles-

terol-blocking agents only if patient does not tolerate 
statins.
 4.  Hypertriglyceridemia (AHA, Framingham, NCEP)
Hypertriglyceridemia has been established as an indepen-
dent risk factor for CAD and is always associated with a 
decline in HDL-C. Always search for a secondary cause 
of hypertriglyceridemia, such as diabetes mellitus, alcohol 
abuse, or oral contraceptive use. Treatments of hypertri-
glyceridemia include the AHA Step 1 and Step 2 diets. 
Gemfibrozil is least likely to raise creatinine levels while 
lowering triglycerides; however, fenofibrate may be used 
with confidence in conjunction with statins when treating 
mixed dyslipidemias.
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Heart Failure

CLINICAL CASE PROBLEM 1

A 78-Year-Old Woman with Shortness of 
Breath

A 78-year-old woman comes to the emergency depart-
ment with a 6-month history of fatigue and shortness of 
breath, aggravated with performance of any exertional 
activity including activities of daily living. She has found 
that occasionally she has to get up at night to open the 
window to get air. There has been a weight gain of 15 lbs 
during the 6 months, and there has been gradual swell-
ing of her ankles and legs. Her history reveals no previous 
myocardial infarction or heart disease, but it does reveal 
the presence of type 2 diabetes for 15 years, severe hyper-
tension for 30 years, and obesity for 8 years. Although the 
shortness of breath has been a significant problem for 
only 6 months, she does mention having “some breathing 
problems” intermittently for at least 4 years, and she has 
been treated for intermittent atrial fibrillation and moder-
ate chronic obstructive pulmonary disease. She is tak-
ing glyburide, hydrochlorothiazide, diltiazem, Coumadin, 
ipratropium, and captopril. On physical examination, the 
patient’s blood pressure is 140/90 mm Hg. The respiratory 
rate is 28 breaths per minute, and the pulse is 98 beats per 
minute and regular; she is afebrile. Head, ears, eyes, nose, 
and throat are unremarkable; there is no elevated jugular 
venous distention (JVD). Both S1 and S2 are normal, but 
a fourth heart sound is present; there are no murmurs. 
Chest examination reveals bibasilar rales in both lung 
bases with dullness. Abdominal examination is benign; 
the hepatojugular reflux is negative. Extremities reveal 
bilateral 3+ pitting edema to both knees. Pulse oximetry 
shows an O2 saturation of 90% on room air. The electro-
cardiogram (ECG) reveals normal sinus rhythm, no acute 
changes, and left ventricular (LV) hypertrophy. You sus-
pect a form of heart failure and order a chest radiograph.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Your working hypothesis, based on the history and 
physical examination, is that the patient has which of 
the following?

 a.  diastolic heart failure
 b.  systolic heart failure
 c.  biventricular heart failure
 d.  cor pulmonale
 e.  heart failure secondary to pulmonary fibrosis

 2.  Based on the type of failure this patient has, what is 
most likely to be found on the chest radiograph?

 a.  normal chest
 b.  congestion and cardiomegaly

 c.  pulmonary edema
 d.  congestion with or without cardiomegaly
 e.  cardiomegaly

 3.  The chest radiograph is consistent with the history 
and physical examination and your diagnosis of dia-
stolic failure. The patient is admitted for therapy. You 
order echocardiography. Again, based on the type of 
failure this patient has, what is this likely to show?

 a.  normal LV cavity size
 b.  an ejection fraction of greater than 40%
 c.  a dilated left ventricle
 d.  an ejection size of less than 40%
 e.  a and b

 4.  The targeted range of the diastolic blood pressure in 
this patient should be:

 a.  less than 90 mm Hg
 b.  less than 80 mm Hg
 c.  between 80 and 90 mm Hg
 d.  it does not matter
 e.  greater than 90 mm Hg to maintain perfusion

CLINICAL CASE PROBLEM 2

A 62-Year-Old Man with Exertional Dyspnea, 
Orthopnea, and Wheezing

A 62-year-old man, with a long history of smoking two 
packs of cigarettes a day, presents to your office with a 
history of worsening shortness of breath with exertion 
for the past 3 weeks. He also relates recent onset of 
fatigue, two-pillow orthopnea, and scattered wheezes 
on climbing a flight of stairs. Five years ago, he had an 
anterior wall myocardial infarction but had been doing 
well until his recent symptoms. He has no other med-
ical problems. He takes a baby aspirin and carvedilol 
daily. On examination, his vital signs are as follows: 
pulse, 100 beats per minute and regular; respiration, 
24 breaths per minute; blood pressure, 129/89 mm Hg; 
afebrile. Weight has increased by 10 lbs since the last 
visit 6 months ago. There is JVD at 30 degrees of eleva-
tion, rales a third of the way up in both lung fields, mod-
erate hepatic congestion, and a positive hepatojugular 
reflux. Heart examination reveals an S4 but no murmurs. 
There is also 1+ pitting edema in both legs to his mid-
calves. You obtain an ECG, which shows sinus rhythm 
and no acute changes but poor R-wave progression in 
the anterior leads. The chest radiograph reveals cardio-
megaly and pulmonary vascular congestion.

 5.  Which of the following medications is (are) appropri-
ate for acute management?

 a.  furosemide
 b.  captopril
 c.  diltiazem
 d.  labetalol
 e.  a, b, and c
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 6.  The nonpharmacologic treatments(s) of choice for this 
condition may include which of the following?

 a.  salt restriction
 b.  fat restriction
 c.  water restriction
 d.  none of the above
 e.  a, b, and c

The patient described here is treated with the appropri-
ate medication and improves. He returns in 2 weeks with 
dyspnea and fatigue, although it is not as severe as before. 
Vital signs are normal. At this time, the JVD has resolved 
and the hepatojugular reflux is absent. The cardiac exam-
ination is unchanged. There is trace pitting edema in his 
ankles bilaterally. He has lost 10 lbs. Results of echocar-
diography are pending.

 7.  At this time, which of the following is (are) appropri-
ate medication(s) to consider instituting?

 a.  an angiotensin-converting enzyme (ACE) inhibi-
tor or angiotensin receptor blocker (ARB)

 b.  a second beta blocker
 c.  a calcium channel blocker
 d.  digitalis
 e.  a and d

 8.  Which of the following pathophysiologic mechanisms 
may underlie heart failure in this patient and should be 
searched for as part of a comprehensive evaluation?

 a.  LV chamber remodeling
 b.  coronary artery disease
 c.  valvular heart disease
 d.  abnormal excitation-contraction coupling
 e.  all of the above

 9.  What is (are) the current indication(s) for the use of 
digitalis in this condition?

 a.  a dilated left ventricle
 b.  an S3 or S4 gallop
 c.  decreased ejection fraction
 d.  atrial fibrillation with a rapid ventricular rate
 e.  c and d

 10.  Which of the following is (are) correct about the 
effects of digitalis on patients with this condition?

 a.  digoxin reduces long-term mortality
 b.  digoxin decreases rates of worsening of heart fail-

ure in patients with reduced left ventricular ejec-
tion fraction (LVEF)

 c.  lower digoxin maintenance doses may be as effec-
tive as higher doses

 d.  digoxin use reduces hospitalizations
 e.  b, c, and d

 11.  In evaluating a patient for systolic dysfunction, the most 
important characteristic found on echocardiography is

 a.  myocardial hypertrophy

 b.  valvular heart disease
 c.  cor pulmonale
 d.  low ejection fraction
 e.  wall motion abnormalities

 12.  Which of the following correctly define(s) the Amer-
ican Heart Association (AHA) stages of heart failure?

 a.  stage A: asymptomatic patients at high risk but 
with no identifiable structural abnormalities

 b.  stage B: asymptomatic patients with identifiable 
structural abnormalities

 c.  stage C: symptomatic patients with structural 
abnormalities

 d.  stage D: end-stage patients refractory to standard 
therapy

 e.  all of the above

 13.  All of the following have been shown to reduce hos-
pitalizations and mortality in selective patients with 
congestive heart failure (CHF) except:

 a.  beta blockers
 b.  spironolactone
 c.  ACE inhibitors
 d.  biventricular pacing
 e.  calcium channel blockers

 14.  Which other risk factors are associated with the 
development of heart failure?

 a.  age
 b.  sex
 c.  sleep-disordered breathing
 d.  chronic renal failure
 e.  all of the above

ANSWERS

 1.  a. This patient has a classic history for diastolic 
heart failure, or heart failure with preserved ejection 
fraction (HFpEF) in the 2013 updated definitions of 
heart failure by the American College of Cardiology 
Foundation (ACCF)/AHA. An estimated 40% to 
71% of patients with clinical heart failure have pre-
served or normal systolic function.

In these patients, contraction is normal, but diastole 
(relaxation phase) is abnormal. During exertion, nor-
mal filling during diastole does not occur, resulting in a 
decrease in LV volume, and cardiac output is impaired 
and progressively limited. Dyspnea is particularly pro-
found during exertion. Dyspnea at rest or on exertion 

CLINICAL CASE MANAGEMENT PROBLEM

A major error in treatment of heart failure is to assume 
that all patients who appear to be in heart failure need 
furosemide. When they are given furosemide, some 
patients actually get worse. Provide an example of a 
practical situation in which this could occur.
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is the most common sign of both systolic and diastolic 
heart failure. Initially, the dyspnea is present only with 
moderate amounts of exertion, but as the severity of 
the heart failure increases, the shortness of breath may 
occur with minimal exertion, at rest, lying down, or in 
sleep. Other common symptoms of heart failure are 
fatigue, weakness, and swelling. Patients with diastolic 
heart failure are, like the patient presented, frequently 
elderly and female, with a history of hypertension, dia-
betes, or obesity. Atrial fibrillation, if present, is usu-
ally paroxysmal, and a fourth heart sound (S4 gallop) is 
often present if the patient is in sinus rhythm. In sys-
tolic heart failure, or heart failure with reduced ejection 
fraction (HFrEF), which can occur in all ages and more 
often in males, atrial fibrillation tends to be more per-
sistent, a third heart sound is present (S3 gallop), and 
there is often a history of previous myocardial infarc-
tion. In both forms of failure, lying flat is often followed 
by increasing shortness of breath (orthopnea). Paroxys-
mal nocturnal dyspnea is suggestive of heart failure. On 
careful questioning, the patient often describes the bouts 
as marked breathlessness—a “suffocating feeling”—and 
these symptoms are often accompanied by significant 
anxiety. The patient has to sit upright or even stand up 
to breathe and may have the urge to rush to an open 
window to relieve the suffocating feeling. Extra pillows 
are often needed to reduce the number and severity of 
attacks. Some patients even have to resort to sleeping 
upright in a chair at all times.

 2.  d. Patients with diastolic failure will present with 
congestion with or without cardiomegaly on the 
chest radiograph. Do not be fooled into thinking that 
the absence of cardiomegaly rules out failure. In sys-
tolic failure, in contrast, cardiomegaly almost always 
is present. Heart failure also can be distinguished 
by which ventricle is failing the most. Although LV 
cardiac failure is manifested by symptoms such as 
shortness of breath, right ventricular cardiac fail-
ure is manifested by signs such as enlargement of 
the liver, positive hepatojugular reflux, and elevated 
jugular venous pressure. In severe cases of elevated 
right-sided atrial pressure, splanchnic engorgement 
may accompany anorexia, nausea, vomiting, asci-
tes, and eventually cachexia. In most instances of 
chronic failure, however, both ventricles are usually 
involved, making the distinction less useful. The 
most common cause of right ventricular failure is 
LV failure.

 3.  e. A cardinal feature of diastolic heart failure is the 
presence on echocardiography of a normal LVEF 
and a usually normal LV cavity size. Concentric LV 
hypertrophy is usually present as well. In systolic 
heart failure, LVEF is usually less than 40%, and the 
ventricular cavity is dilated.

 4.  b. This patient has diabetes; as a result, evi-
dence-based guidelines suggest targeting a systolic 
blood pressure of less than 140 mm Hg and a dia-
stolic blood pressure of less than 80 mm Hg to 
reduce mortality and morbidity. All patients with 
diabetes mellitus with hypertension or CHF should 
be treated with a regimen including an ACE inhib-
itor or an ARB. Currently, it is unclear exactly how 
much the systolic blood pressure should be lowered 
below 140 mm Hg. Various groups have targets 
of 135 or 130 mm Hg for systolic blood pressure. 
The ACCORD (Action to Control Cardiovascular 
Risk in Diabetes) blood pressure study was designed 
explicitly to test the benefit of lowering systolic 
blood pressure to less than 140 mm Hg. In patients 
with type 2 diabetes at high risk for cardiovascular 
events, systolic blood pressure of less than 120 mm 
Hg compared with less than 140 mm Hg did not 
reduce composite outcome from all fatal or nonfa-
tal cardiovascular events of all types, including heart 
failure.

 5.  a. The most appropriate acute pharmacotherapeu-
tic intervention is the administration of diuretics, 
particularly loop diuretics, preferably intravenously.

Careful attention should be given to the patient’s urine 
output and weight as a measure of successful diuresis. 
Reasonable investigations in acute heart failure include 
the following: 12-lead ECG; chest radiograph; blood 
chemistries including blood urea nitrogen (BUN), creat-
inine, glucose, and electrolytes; brain natriuretic peptide 
(BNP); complete blood count (CBC); thyroid-stimulat-
ing hormone (TSH); liver function tests and lipids; uri-
nalysis for protein and glucose; and echocardiography. 
Diuresis should be accomplished with careful attention to 
electrolytes, especially potassium, with adequate replen-
ishment of depleted salts. Oxygen should be administered 
to correct any hypoxia, especially in the face of right ven-
tricular failure.

 6.  e. Nonpharmacologic therapy for heart failure 
involves the following in order of importance: bed 
rest, salt restriction (2 or 3 g sodium/day) (Strength 
of Evidence = C), fluid restriction (2 L/24 hours, 
related to sodium restriction) (Strength of Evidence 
= C), and fat restriction (as a reasonable approach to 
a healthy lifestyle using the AHA Step 1 diet, which is 
300 mg of cholesterol, 30% of total calories from fat, 
and 10% of calories from saturated fat).

 7.  a. Two drugs have been shown to be particularly 
useful in the treatment of chronic heart failure: ACE 
inhibitors and beta blockers, the latter of which this 
patient is already taking. Only three beta blockers 
(bisoprolol, carvedilol, and sustained-release metopr-
olol succinate) have been proven to reduce mortality 
in patients with chronic heart failure with reduced 
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ejection fraction. ACE inhibitor drugs such as cap-
topril, enalapril, or lisinopril have been shown to 
reduce both morbidity and mortality in patients with 
LVEF of less than 40% (Strength of Evidence = A). 
Little outcome difference exists between those taking 
higher or lower doses, so the lower dose is preferred 
to reduce potential side effects. For patients who can-
not tolerate ACE inhibitors, ARBs are a reasonable 
alternative, although no studies have produced evi-
dence that they should be used as a first-line agent in 
chronic CHF. Beta blockers should be initiated at a 
low dosage and titrated gradually, typically at 2-week 
intervals in patients with LVEF of less than 40% 
(Strength of Evidence = B). Beta blockers, when they 
are used with caution and introduced carefully, also 
have had a positive effect on mortality and morbidity 
in multiple studies and are thought to work primarily 
by countering the harmful effects of the sympathetic 
nervous system. Initiation often may exacerbate symp-
toms. The addition of an ARB should be considered 
in patients with heart failure attributable to LVEF of 
less than 40% who have persistent symptoms or pro-
gressive clinical worsening despite optimized therapy 
with an ACE inhibitor and a beta blocker (Strength 
of Evidence = A). Because the results of echocardiog-
raphy are pending, it is uncertain whether digoxin is 
appropriate in this patient. Calcium channel blockers 
have not demonstrated effectiveness for the manage-
ment of heart failure.

 8.  e. Heart failure is a syndrome in which a large num-
ber of pathophysiologic mechanisms may underlie the 
symptoms and signs of impaired ventricular filling or 
ejection of blood. Some of these include structural 
abnormalities of the myocardium, LV chamber, and 
coronary arteries and functional abnormalities of the 
valves and electrical systems as well as of the respira-
tory tree. In this patient, a comprehensive evaluation 
would include a search for evidence of LV chamber 
remodeling, coronary artery disease, valvular heart 
disease, abnormal excitation-contraction coupling, 
and arrhythmias. Coexisting noncardiac diseases also 
should be identified and treated. That would include 
search for and control of tobacco addiction, alcohol 
abuse, diabetes, hypertension, obesity, anemia, sleep 
apnea, and renal disease.

 9.  e. The use of digitalis (in the form of digoxin) has 
come full circle. This drug, isolated from the fox-
glove plant, used to be the mainstay for treatment of 
CHF. For various reasons, it then fell into disfavor, 
to the point at which it was virtually never used. The 
completion of the circle has resulted once again in 
the extensive use of digoxin. Its primary indications 
are in cases of CHF with a reduced ejection frac-
tion and in atrial fibrillation with a rapid ventricular 
rate. Digoxin should be considered for rate control 

of atrial fibrillation in patients with LVEF of less 
than 40% while they are receiving standard therapy 
with an ACE inhibitor, diuretics, and a beta blocker 
(Strength of Evidence = B). Physicians should be 
aware of drug interactions that may increase digoxin 
levels. These include use of digoxin with verapamil, 
quinidine, procainamide, nifedipine, or amiodarone. 
Physicians should also be aware of electrolyte abnor-
malities (hypokalemia and hypomagnesemia) induced 
by diuretics and overdosage in the elderly, who may 
have decreased renal clearance.

 10.  e. True statements about the use and effects of 
digoxin include the following: digoxin decreases the 
symptoms of worsening heart failure; lower digoxin 
maintenance doses (0.25 mg or less) are as effec-
tive as higher doses; and digoxin use in appropriate 
patients reduces the rate of hospitalizations in CHF. 
Elderly patients and those with renal insufficiency are 
also more susceptible to the toxic effects of the drug. 
Remember that the primary indications for its use are 
for those patients with CHF and both a low ejection 
fraction and atrial fibrillation with rapid ventricular 
rate.

 11.  d. In evaluating patients for systolic dysfunction, 
the most important characteristic found on echocar-
diography is the ejection fraction, which is usually 
less than 40% in systolic LV heart failure. Although 
myocardial hypertrophy, valvular heart disease, and 
wall motion abnormalities may be found, it is the 
ejection fraction that defines systolic dysfunction.

 12.  e. The AHA has developed a classification sys-
tem that defines the different stages of heart failure, 
thereby emphasizing the preventive although usually 
progressive nature of the condition. In stage A heart 
failure, asymptomatic patients are at high risk but 
with no identifiable structural abnormalities. In stage 
B heart failure, asymptomatic patients have identi-
fiable structural abnormalities. In stage C, patients 
are symptomatic with structural abnormalities. In 
stage D, end-stage patients are refractory to standard 
therapy with symptoms at rest. Patients assigned to 
stage A should have risk factor reduction, such as 
treatment of hypertension, dyslipidemia, or diabetes, 
and patient and family education. Patients assigned 
to stage B should be treated with ACE inhibitors 
or ARBs (all patients) and beta blockers (in selected 
individuals). Patients assigned to stage C should all 
be taking ACE inhibitors and beta blockers; should 
be treated with dietary sodium restriction, diuretics, 
and digoxin (selectively, if indicated); may be candi-
dates for cardiac resynchronization if bundle branch 
block is present; may be revascularized or have cor-
rection of valvular heart disease (if present); and may 
be treated with an aldosterone antagonist. Stage D 
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refractory disease may be treated with all of the pre-
viously mentioned methods as appropriate plus the 
use of inotropes, transplantation, ventricular assistive 
devices, or hospice.

 13.  e. Calcium channel blockers are the exception in 
this list of interventions that have been found to be 
effective in reducing hospitalizations and mortality.

 14.  e. Special considerations in heart failure include the 
prevalence of risk with advancing age, especially in 
individuals older than 60 years. Hypertension in this 
group confers an increased risk factor for all hyper-
tension-related morbidity and mortality including 
heart failure. Likewise, women are at increased risk 

for development of hypertension and obesity, espe-
cially if socioeconomically disadvantaged. Sleep-dis-
ordered breathing is an important risk factor for 
heart failure. In the Sleep Heart Health Study, the 
presence of obstructive sleep apnea was associated 
with a 2.4 relative risk factor for the development 
of heart failure independent of other known risk 
factors. Chronic renal failure with activation of the 
renin-angiotensin system and sympathetic nervous 
system plays an important role in the initiation and 
progression of both renal disease and heart failure. 
Renal insufficiency and microalbuminuria are recog-
nized independent risk factors for new-onset heart 
failure.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A practical example of a patient becoming worse after 
being given furosemide is as follows:

A 55-year-old man with uremia and a history of CHF 
manifests an increasing shortness of breath and increas-
ing edema of the extremities. You naturally assume that 

his CHF is worsening, and you administer furosemide. 
He deteriorates rapidly. The cause: uremic pericarditis. 
What appeared to be CHF was not. The lesson to be 
learned is as follows: make sure the patient has CHF 
before you treat the CHF.

SUMMARY

Heart failure is a complex clinical syndrome that results 
from any structural or functional impairment of ventric-
ular filling or ejection of blood. The cardinal manifesta-
tions of heart failure are dyspnea and fatigue, which may 
limit exercise tolerance, and fluid retention, which may 
lead to pulmonary and/or splanchnic congestion and/or 
peripheral edema. Because some patients present with-
out signs or symptoms of volume overload, the term 
“heart failure” is increasingly preferred over “congestive 
heart failure.” Some of the pathophysiologic mechanisms 
underlying heart failure include structural abnormalities 
of the myocardium, LV chamber, and coronary arteries, 
and functional abnormalities of the valves and electrical 
systems. A comprehensive evaluation includes a search 
for evidence of diminished pump function, LV cham-
ber remodeling, coronary artery disease, valvular heart 
disease, abnormal excitation-contraction coupling, and 
arrhythmias. Coexisting noncardiac diseases should also 
be identified and treated. That would include a search for 
and control of tobacco addiction, alcohol abuse, diabe-
tes, hypertension, obesity, anemia, sleep apnea, and renal 
disease.

The AHA has developed a classification system that 
defines the different stages of heart failure, thereby 
emphasizing the preventive although usually progressive 
nature of the condition. In stage A heart failure, asymp-
tomatic patients are at high risk but with no identifiable 

structural abnormalities; in stage B heart failure, asymp-
tomatic patients have identifiable structural abnormali-
ties; in stage C, patients are symptomatic with structural 
abnormalities; and in stage D, end-stage patients are 
refractory to standard therapy.

Dyspnea at rest or on exertion is the most common 
symptom of both systolic and diastolic heart failure, or 
HFrEF and HFpEF, respectively. Other common symp-
toms of heart failure are fatigue, weakness, orthopnea, 
and paroxysmal nocturnal dyspnea. An estimated 40% to 
71% of patients have diastolic heart failure with preserved 
or normal systolic function. In these patients, contraction 
is normal, but diastole (diastolic relaxation) is abnormal. 
During exertion, normal filling during diastole does not 
occur, and cardiac output is hence impaired. Therefore, 
dyspnea is particularly profound during exertion, and as 
the severity of the heart failure increases, the shortness of 
breath may occur with only minimal exertion or even at 
rest. In systolic heart failure, the historically better stud-
ied form of heart failure, systolic function is impaired and 
the cardiac systolic ejection fraction is diminished (less 
than 40%) as measured by echocardiography.

Patients with diastolic cardiac failure are frequently 
elderly and female, with a history of hypertension, dia-
betes, and obesity. Atrial fibrillation, if present, is usually 
paroxysmal, and a fourth heart sound (S4 gallop) is often 
present in periods of normal sinus rhythm. In systolic 

Continued
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SUMMARY—cont’d

heart failure, which can occur in all ages and more often 
in males, atrial fibrillation tends to be persistent, a third 
heart sound is present (S3 gallop), and there is often a 
history of previous myocardial infarction. Classic signs 
of both types of failure include tachypnea, tachycardia 
(with pulsus alternans), JVD, rales, hepatojugular reflux, 
ascites, edema, hepatosplenomegaly, cephalization and 
congestion of pulmonary markings on chest radiography 
with or without cardiomegaly, and diminished oxygen 
saturation on pulse oximetry. Reasonable investigations 
in acute failure include the following: 12-lead ECG; chest 
radiograph; blood chemistries including BUN, creati-
nine, glucose, and electrolytes; BNP; CBC; TSH; liver 
function tests and lipids; urinalysis for protein and glu-
cose; echocardiography; and pulse oximetry.

With stage A disease, patients should have risk factor 
reduction, such as treatment of hypertension, dyslip-
idemia, or diabetes, and patient and family education. 
Patients assigned to stage B should be treated with ACE 
inhibitors or ARBs (all patients) and beta blockers (in 
selected individuals). Patients assigned to stage C are 
symptomatic; in addition to oxygen, the most appropriate 
acute pharmacotherapeutic intervention is the adminis-
tration of diuretics, particularly loop diuretics, preferably 
intravenously. Careful attention should be given to the 

patient’s urine output and weight as a measure of suc-
cessful diuresis. In addition, all stage C patients should 
be taking ACE inhibitors and beta blockers and should 
be treated with dietary sodium restriction. Other thera-
pies include the use of chronic diuretics, digoxin (selec-
tively, if indicated), aldosterone antagonists, cardiac 
resynchronization if bundle branch block is present, and 
revascularization or correction of valvular heart disease 
(if present). The 2014 PARADIGM-HF (Prospective 
Comparison of ARNI with ACEI to Determine Impact 
on Global Mortality and Morbidity in Heart Failure) trial 
showed a novel approach to heart failure therapy, angio-
tensin receptor and neprilysin inhibition with LCZ696, 
a combination of sacubitril and valsartan, and reduced 
cardiovascular mortality by 20% and overall morality by 
16%, as compared with enalapril. Neprilysin is a neutral 
endopeptidase involved in the metabolism of a number 
of vasoactive peptides, and the inhibitor used in the trial 
blocks the action of neprilysin, resulting in higher levels 
of peptides such as natriuretic peptides, which have vaso-
dilator properties, facilitate sodium excretion, and most 
likely have effects on remodeling. Stage D refractory dis-
ease may be treated with all of the previously mentioned 
methods as appropriate plus the use of inotropes, trans-
plantation, ventricular assistive devices, or hospice.
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C H A P T ER  25

Hypertension

CLINICAL CASE PROBLEM 1

An Obese 47-Year-Old Man with Hypertension

A 47-year-old man presents to your office for a yearly 
checkup. He is 5 foot 10 inches tall, weighs 250 
pounds, smokes two packs of cigarettes a day, and 
drinks 12 ounces of whiskey a day. He is a truck driver 
and is on the road a lot. He frequently eats at “fast-
food joints.”

On physical examination, you find his blood pressure 
to be 180/105 mm Hg. His point of maximal impulse is 
detected in the sixth intercostal space in the anterior 
axillary line. His fundoscopic examination findings are 
normal. He has no carotid bruits.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements about this patient’s 
blood pressure is false?

 a.  a single blood pressure reading of diastolic 
105 mm Hg is satisfactory for a diagnosis of 
hypertension

 b.  this patient’s alcohol intake may be a significant 
contributing factor to his elevated blood pressure

 c.  the patient should have his blood pressure 
rechecked after a period of rest in the office

 d.  the patient should return for reassessment of his 
blood pressure in 1 week

 e.  the patient’s cigarette smoking may be a signif-
icant contributing factor to his elevated blood 
pressure

 2.  Which of the following blood pressure values meet 
the criteria for initiating pharmacological treatment 
in hypertension as per the Eighth Joint National 
Committee (JNC 8)?

 a.  130/90 mm Hg
 b.  150/100 mm Hg
 c.  140/90 mm Hg
 d.  135/85 mm Hg
 e.  b and c

 3.  A week later, the patient returns to your office with 
blood pressure measurements taken by his compa-
ny’s nurse. They are as follows: 148/95, 144/92, and 
150/90 mm Hg. At this time, you would prescribe:

 a.  a thiazide diuretic
 b.  a beta blocker
 c.  a calcium channel blocker
 d.  an angiotensin-converting enzyme (ACE) inhibitor
 e.  none of the above

 4.  What is the first-line pharmacologic therapy now 
recommended for most patients with hypertension?

 a.  a beta blocker
 b.  a thiazide diuretic
 c.  a calcium channel blocker
 d.  an ACE inhibitor
 e.  b, c, or d

 5.  Which of the following statements is false?
 a.  in chronic congestive heart failure, ACE inhib-

itors, beta blockers, and aldosterone inhibitors 
have been shown to decrease morbidity and 
mortality

 b.  recurrent strokes are decreased by a combination 
of ACE inhibitors and thiazide diuretics

 c.  calcium channel blockers are beneficial in reduc-
ing cardiovascular disease and stroke in patients 
with diabetes mellitus

 d.  hypertension in older individuals is best treated 
with calcium channel blockers

 e.  ACE inhibitors should be avoided in women of 
childbearing age or pregnant women

 6.  Which statement(s) is (are) true regarding the use of 
antihypertensive drugs with other comorbidities?

 a.  thiazide diuretics are useful in slowing demineral-
ization in osteoporosis

 b.  beta blockers are useful in prophylactic treatment 
of migraine headache

 c.  beta blockers are useful in the comanagement of 
Raynaud phenomenon

 d.  a and b
 e.  all of the above

 7.  The initial diagnostic workup of a patient with hyper-
tension should include which of the following?

 a.  electrolytes
 b.  blood urea nitrogen (BUN), creatinine
 c.  electrocardiogram (ECG)
 d.  24-hour urine collection for vanillylmandelic acid 

(VMA) and metanephrines
 e.  a, b, and c

 8.  Based on the patient’s history and physical exam-
ination, which of the following statements con-
cerning his hypertensive complications is most 
likely true?

 a.  this patient is unlikely to have any hypertensive 
complications

 b.  this patient is likely to have hypertensive 
retinopathy

 c.  this patient is likely to have cardiac hypertrophy
 d.  this patient is likely to have hypertensive renal 

failure
 e.  none of the above
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 9.  Which of the following statements regarding the 
treatment of hypertensive emergencies and urgencies 
is (are) false?

 a.  patients with marked blood pressure elevations and 
acute target organ damage require hospitalization

 b.  patients with marked blood pressure elevations 
without target organ damage should receive imme-
diate combination oral hypertensive therapy

 c.  the oral medication of choice for hypertensive 
urgencies is sublingual nifedipine

 d.  all of the above
 e.  none of the above

 10.  The patient is admitted to the hospital a few months 
later for an acute myocardial infarction. He has dis-
regarded your previously prescribed therapies. What 
medications would you now prescribe for his blood 
pressures that average 160/90 mm Hg?

 a.  metoprolol
 b.  amlodipine
 c.  lisinopril
 d.  a and c
 e.  a, b, and c

CLINICAL CASE PROBLEM 2

A 50-Year-Old Man with Resistant 
Hypertension

A 50-year-old man is being treated for hypertension 
with a low-salt diet; hydrochlorothiazide, 25 mg per day; 
and propranolol, 120 mg twice daily. His blood pressure 
is currently 180/100 mm Hg.

 11.  Which of the following would be a reasonable third-
line agent for the treatment of this patient’s blood 
pressure?

 a.  atenolol
 b.  metoprolol
 c.  labetalol
 d.  furosemide
 e.  enalapril

 12.  What is the most common side effect of ACE 
inhibitors?

 a.  cough
 b.  constipation
 c.  headache
 d.  rash
 e.  depression

 13.  What is the recommended starting dose for 
hydrochlorothiazide?

 a.  25 mg
 b.  50 mg
 c.  75 mg
 d.  100 mg
 e.  none of the above

 14.  Which of the following prescribing considerations 
concerning hydrochlorothiazide is true?

 a.  it can be used without concern in patients taking 
digoxin

 b.  it is safe for use in patients with uric acid metabo-
lism disorders

 c.  it can cause hyperkalemia
 d.  it can be associated with osteoporosis development
 e.  its use should be avoided in patients allergic to 

sulfonamides

 15.  Based on the history and physical examination of the 
patient described in Clinical Case Problem 1, which 
of the following additional investigations should be 
undertaken?

 a.  digital subtraction angiography
 b.  intravenous pyelography (IVP)
 c.  echocardiography
 d.  retinal ultrasonography
 e.  renal ultrasonography

 16.  Which medication would be the least optimal in a 
patient with asthma?

 a.  hydrochlorothiazide
 b.  propranolol
 c.  lisinopril
 d.  nifedipine
 e.  prazosin

 17.  Which antihypertensive medication is best avoided in 
chronic kidney disease?

 a.  lisinopril
 b.  furosemide
 c.  amlodipine
 d.  triamterene
 e.  atenolol

 18.  Which medication is contraindicated in gout?
 a.  atenolol
 b.  hydrochlorothiazide
 c.  lisinopril
 d.  nifedipine
 e.  prazosin

CLINICAL CASE PROBLEM 3

A 49-Year-Old Obese Postmenopausal 
Woman with Type 2 Diabetes Mellitus

The next day, the wife of the patient described in Clini-
cal Case Problem 2, a teacher, sees you in your office. 
She is a 49-year-old postmenopausal obese woman 
with type 2 diabetes mellitus. She brings in a record of 
blood pressures taken by the school nurse during the 
past 3 months. The blood pressure readings average 
136/86 mm Hg.
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 19.  Your approach to this clinical case problem may be to 
do which of the following?

 a.  recommend lifestyle changes and a return visit in 3 
months

 b.  prescribe lisinopril if her blood pressure is 
unchanged in 3 months

 c.  prescribe metoprolol if her blood pressure is 
unchanged in 3 months

 d.  a and b
 e.  a and c

ANSWERS

 1.  a. Hypertension should not be diagnosed until a 
sustained, repetitive elevation of blood pressure has 
been documented. For diagnosis, at least three read-
ings averaging more than 140 mm Hg systolic or 
90 mm Hg diastolic must be documented, prefera-
bly by the same observer with use of the same tech-
nique. The classification is based on two or more 
properly measured seated blood pressure readings 
on two or more office visits. Alcohol abuse is a sig-
nificant cause of hypertension. Any patient with 
hypertension should be questioned about alcohol 
intake. Although a low dose of alcohol has been 
shown to be cardioprotective, “low” must be care-
fully defined. An absolute maximum of two drinks 
per day may be cardioprotective; any more than that 
may be harmful and, indeed, an additional risk fac-
tor for coronary artery disease.

The patient described in this clinical case problem 
should have his blood pressure taken again after 5 
minutes of controlled rest. If his arm circumference is 
more than 33 cm, obtain his blood pressure reading 
with the obese blood pressure cuff. Also instruct this 
patient to abstain from caffeine and cigarette smoking 

for at least 2 hours before his pressure is checked on 
his next visit.

A patient whose blood pressure returns to normal 
after a period of rest is known as a labile hypertensive. Of 
patients who are labile hypertensive, approximately 50% 
go on to develop sustained hypertension.

 2.  e. JNC 8 recommends initiation of antihyperten-
sive treatment at a diastolic blood pressure (DBP) 
threshold of 90 mm of Hg or higher, Systolic blood 
pressure (SBP) of 140 or higher. The treatment goal 
for patients younger than 60 years of age is DBP 
lower than 90 and SBP lower than 140 mm Hg 
and for patients greater than or equal to 60 years 
is SBP less than 150 and DBP less than 90 mm 
Hg. For patients with prehypertension SBP 120-
139 and DBP 80-89 mm Hg, treatment is to pre-
scribe lifestyle modifications. For all persons with 
hypertension, the potential benefits of a healthy 
diet, weight control, and regular exercise cannot be 
overemphasized.

 3.  e. The first step in treating this patient’s blood 
pressure is to use nonpharmacologic therapy. 
There is no doubt that nonpharmacologic ther-
apy has a major role to play in the management 
of hypertension. Nonpharmacologic therapies that 
have been shown to make a difference and should 
be prescribed for this patient include weight reduc-
tion, alcohol elimination (for a person such as this, 
who drinks 12 ounces of whiskey per day, your 
best bet would be to attempt to cut down drinking 
alcohol completely), cigarette smoking cessation, 
aerobic exercise 4 hours per week or 1200 kcal 
(however, this patient should first be given an exer-
cise tolerance test), salt intake reduction, and fat 
intake reduction.

The fat reduction program should follow the American 
Heart Association’s Step 1 diet formula (decreasing the 
fat content of the diet without changing the total cal-
orie intake will automatically begin the weight reduc-
tion process) or the National Heart, Lung, and Blood 
Institute’s DASH diet (a combination diet rich in fruits, 
vegetables, and low-fat dairy foods and low in saturated 
and total fat), which has been shown to lower blood 
pressure.

You need to decide which of these therapies to begin 
with; obviously, attempting to alter everything at once 
will not work. An alcohol rehabilitation program or a 
smoking cessation program would be an excellent first 
choice.

 4.  e. The JNC 8 recommends that in the gen-
eral non–African-American population, includ-
ing those with diabetes, initial antihypertensive 
treatment should include thiazide type diuretic, 
calcium channel blocker, angiotensin-converting 

CLINICAL CASE MANAGEMENT PROBLEM

Specify the recommended and contraindicated anti-
hypertensive drugs for the following patients:
Patient 1: A patient with chronic kidney disease
Patient 2: An elderly patient with no particular chronic 

diseases other than hypertension
Patient 3: An African-American patient
Patient 4: A patient with gout
Patient 5: A patient with ischemic heart disease
Patient 6: A patient with asthma
Patient 7: A patient with peripheral vascular disease
Patient 8: A patient with non–insulin-dependent 

diabetes
Patient 9: A patient with insulin-dependent diabetes
Patient 10: A patient with hypercholesterolemia
Patient 11: A patient with congestive heart failure
Patient 12: A patient who is pregnant
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enzyme inhibitor, or angiotensin receptor blocker. 
Each of the four classes yielded comparable effects 
on cardiovascular and kidney outcomes. In the  
African-American population including those with 
diabetes, thiazide type diuretic or calcium channel 
blockers were preferred. Beta blockers and alpha 
blockers were not recommended as first-line anti-
hypertensives in view of worse cardiovascular and 
cerebrovascular outcomes.

 5.  d. In chronic congestive heart failure, ACE inhib-
itors, beta blockers, and aldosterone inhibitors have 
been shown to decrease morbidity and mortality. 
Recurrent strokes are decreased by a combination of 
ACE inhibitors and thiazide diuretics. Calcium chan-
nel blockers are beneficial in reducing cardiovascular 
disease and stroke in patients with diabetes mellitus. 
Hypertension in older individuals is best treated 
with diuretics. ACE inhibitors should be avoided 
in women of childbearing age or pregnant women 
because they are teratogenic.

 6.  d. Thiazides are useful in the treatment of osteo-
porosis because they slow the demineralization pro-
cess. Beta blockers are useful in migraine headache 
prophylaxis but are contraindicated in Raynaud 
phenomenon.

 7.  e. The basic (and cost-effective) hypertensive 
workup includes complete urinalysis, hemoglobin 
and hematocrit, BUN and creatinine, serum calcium 
and potassium, fasting lipid profile, plasma glucose, 
and ECG.

Other tests, including renal ultrasonography, IVP, and 
24-hour urine collection for VMA and metanephrines, 
are indicated only in special circumstances. For exam-
ple, a patient who is 55 years old and develops hyper-
tension for the first time should be suspected of having a 
secondary cause (as a general rule, if essential hyperten-
sion is going to develop, it will develop before the age 
of 50 years). In a 50-year-old patient, the most common 
secondary cause of hypertension is renal artery stenosis. 
This would call for investigation with magnetic reso-
nance angiography of the renal arteries or Doppler flow 
analysis of the renal arteries. Another secondary cause 
is pheochromocytoma (hypertension, sweating, and 
palpitations).

 8.  c. This patient probably has cardiac hypertrophy. 
This is suspected from the physical examination of 
the heart, when the point of maximal impulse is found 
in the sixth intercostal space–anterior axillary line. 
The normal apical impulse is located at or medial to 
the midclavicular line in the fourth or fifth intercostal 
space. The physical examination described provided 
no evidence concerning retinopathy or nephropathy. 

Also, his history of excessive alcohol use put him at 
increased risk of hypertension leading to myocardial 
dysfunction and alcoholic cardiomyopathy.

 9.  d. Hypertensive emergencies and hypertensive 
urgencies are defined as follows.

A hypertensive emergency is a clinical situation in which 
blood pressure must be lowered immediately and care-
fully to prevent or to limit target organ damage. Examples 
of hypertensive emergencies are malignant hypertension, 
acute myocardial ischemic syndromes, acute pulmo-
nary edema, acute renal insufficiency, acute intracranial 
events, postoperative bleeding, eclampsia, and pheo-
chromocytoma. In general, a 25% reduction in the ini-
tial blood pressure values is required to prevent further 
complications.

A hypertensive urgency is a clinical situation in 
which blood pressure is greater than 180/110 mm Hg 
with no signs of acute end organ damage and blood pres-
sure should be lowered within 24 to 48 hours. Examples 
of hypertensive urgencies are accelerated hypertension, 
marked hypertension associated with congestive car-
diac failure, stable angina pectoris, transient cerebral 
ischemic attacks, and perioperative hypertension. Pre-
viously used sublingual nifedipine was found in studies 
to cause acute coronary events and ischemic strokes in 
hypertensive emergencies.

Drug selection for a hypertensive emergency or 
urgency must be made on a pathophysiologic basis.

    A summary of current recommendations follows:
 1.  Central nervous system disorder
 a.  Drug of choice: sodium nitroprusside
 b.  Alternative: labetalol
 2.  Intracranial hemorrhage
 a.  Drug of choice: sodium nitroprusside
 b.  Alternative: labetalol
 3.  Acute left ventricular failure
 a.  Drug of choice: enalaprilat
 b.  Contraindicated: labetalol
 4.  Acute coronary ischemia
 a.  Drug of choice: nitroglycerin
 b.  Alternatives: labetalol and sodium nitroprusside
 5.  Unstable angina
 a.  Drug of choice: nitroglycerin
 b.  Alternative: labetalol
 6.  Aortic dissection
 a.  Drug of choice: esmolol hydrochloride
 b.  Alternatives: sodium nitroprusside and propranolol
 c.  Contraindicated: hydralazine
 7.  Eclampsia
 a.  Drug of choice: magnesium sulfate
 b.  Alternative: hydralazine
 8.  Pheochromocytoma
 a.  Drug of choice: phentolamine
 b.  Contraindicated: beta-adrenergic receptor blockers
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 10.  d. Administration of beta blockers and ACE inhibi-
tors is associated with a favorable outcome in cases of 
myocardial infarction.

 11.  e. This patient is currently taking a thiazide diuretic 
and a beta blocker. Therefore, the most reasonable 
alternative as a third-line agent would be either an 
ACE inhibitor or a calcium channel blocker. Aten-
olol and metoprolol are also beta blockers and thus 
would not be reasonable choices. Labetalol is a com-
bination alpha-beta blocker and thus would also be a 
poor choice. Furosemide is a loop diuretic and would 
not be a reasonable choice for the management of this 
patient’s hypertension. Enalapril is an ACE inhibitor 
and would be an excellent choice for a third-line agent.

 12.  a. The most common side effect of ACE inhibitors 
is cough. The mechanism of the cough appears to be 
bradykinin induced. It does not appear to be truly 
allergic in nature. Approximately 15% of patients 
taking chronic ACE inhibitors develop a chronic 
cough. Angiotensin receptor inhibitors (ARBs) do 
not have this side effect.

 13.  a. The starting dose of a hydrochlorothiazide is 
25 mg. A low dose (25 mg) has been shown in many 
studies to be just as efficacious as a higher dose 
(50, 75, or 100 mg). The only difference between 
the low dose and the higher doses is the greatly 
increased incidence of side effects with the higher 
doses. The same principle, with dose adjusted for 
molecular weight difference, holds true for other 
thiazides.

 14.  e. Thiazide diuretics may produce any of six met-
abolic side effects: hyperglycemia, hyperuricemia, 
hyper lipidemia, hypomagnesemia, hyponatremia, and 
hypokalemia. Some patients who are allergic to sul-
fonamides are also allergic to hydrochlorothiazide.  

Because hydrochlorothiazide can cause hypokale-
mia, concurrent digoxin use must be monitored. 
Thiazide diuretics slow the demineralization pro-
cess in bone.

 15.  c. The patient’s point of maximal impulse is in the 
sixth intercostal space in the anterior axillary line. 
This suggests left ventricular hypertrophy secondary 
to hypertension (and perhaps also as a result of the 
obesity). Echocardiography is indicated to evaluate 
the thickness of the left ventricle.

 16.  b. In a patient with asthma, a nonselective beta 
blocker should be avoided because it may lead to 
bronchoconstriction and wheezing.

 17.  d. Triamterene possibly would lead to hyper-
kalemia, which is problematic in chronic kidney 
disease. ACE inhibitors and ARB medications pro-
vide a favorable prognosis for kidney disease until 
hyperkalemia develops. To manage fluid balance 
in kidney disease, a loop diuretic is often needed, 
particularly in combination with an ACE or ARB 
medication.

 18.  b. Hydrochlorothiazide is contraindicated in gout 
because it may raise uric acid levels.

 19.  d. Lifestyle changes are the cornerstone of hyper-
tension and diabetes mellitus management. Pre-
vention of nephropathy is a compelling indication 
to prescribe an ACE inhibitor in a patient with 
diabetes. However, JNC 8 recommends that in 
general non–African-American population, initial 
antihypertensive treatment should include thiazide 
type diuretic, calcium channel blocker (CCB), ACE 
inhibitor or ARB. Beta blockers have not shown as 
compelling an indication with respect to prevention 
of diabetic nephropathy.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Patient 1: A patient with chronic kidney disease
Recommended drugs: ACE inhibitors or angiotensin 

receptor blocker
Contraindicated drugs: none

Patient 2: An elderly patient with no particular chronic 
diseases other than hypertension
Such a person is liable to suffer from isolated 

systolic hypertension resulting from increased 
vascular stiffness (decreased compliance).

Recommended drugs: first-line agents: diuretics, with 
reduced drug dose; second-line agents: ACE inhib-
itors and long-acting calcium channel blockers

Contraindicated drugs: none
Patient 3: An African-American patient

Recommended drugs: thiazide diuretics or calcium 
channel blockers also are effective

Contraindicated drugs: none, but in the absence of 
concomitant thiazide therapy, the effect of ACE 
inhibitors or beta blockers is blunted

Patient 4: A patient with gout
Recommended drugs: any drug but diuretics
Contraindicated drugs: diuretics

Patient 5: A patient with ischemic heart disease

Continued
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SUMMARY

 1.  Diagnosis
    Bl ood pressure is measured in three readings, sepa-

rated by a time of at least 1 week. Each of the three 
readings should be taken after at least 5 minutes of 
controlled rest and after having not consumed caf-
feine or smoked during the past hour. Hypertension 
is diagnosed if the average systolic pressure is at least 
140 mm Hg or the average diastolic pressure is at 
least 90 mm Hg. A single reading of a diastolic pres-
sure of 110 mm Hg is also probably sufficient for the 
diagnosis of hypertension.

 2.  Evaluation
 History, physical examination, and laboratory eval-

uation should include the evaluation of other risk 
factors, including family history of hypertension 
and other cardiovascular disease, the presence of 
diabetes mellitus, obesity, alcohol intake, hyperlip-
idemia, smoking, exercise pattern, and stress.

 Search for evidence of end-organ damage: cardiac 
hypertrophy (may need echocardiogram), fundos-
copy, and renal function.

 La boratory evaluation should include complete blood 
count, urinalysis, electrolytes, BUN, creatinine, 
calcium, cholesterol, glucose, and ECG.

 3.  Classification
    Stages have replaced mild, moderate, and severe 

hypertension (Table 25-1).
 4.  Treatment

 NONPHARMACOLOGIC TREATMENT: Treat-
ment with medication includes weight reduction, 
increase in aerobic exercise, restriction of sodium, 
restriction of saturated fat (DASH diet), discontin-
ued smoking, reduced alcohol intake, and decreased 
stress. PHARMACOLOGIC TREATMENT: 
JNC 8 recommends the following:

 Patients 60 years or over, start treatment if blood pres-
sure greater than or equal to 150 mm of Hg systolic 
or 90 mm of Hg diastolic, and treat to reach goals of 
SBP lesser than 150 and DBP less than 90 mm Hg. 
In patients younger than 60 years, treatment initia-
tion and goals should be 140/90 mm of Hg. Patients 
18 years and older with either chronic kidney disease 
(CKD)	or	diabetes,	initiate	treatment	if	SBP	greater	
than or equal to 140 and diastolic blood pressure 
greater than or equal to 90, treat to lower SBP less 
than 140 and DBP less than 90 mm Hg. In non–Afri-
can-American patients with hypertension, initial treat-
ment can be a thiazide type diuretic, calcium channel 
blocker (CCB), ACE inhibitor, or angiotension recep-
tor blocker (ARB). In the general African-American 
population, initial therapy should be a thiazide type 
diuretic or CCB. In patients greater than or equal to 
18	years	of	age	with	CKD,	initial	or	add	on	therapy	
should be an ACE inhibitor or ARB, regardless of race 
or diabetes status. If the goal BP is not reached within 
a month of treatment, increase the dose of the initial 
drug or add a second drug. Reinforce medication and 
lifestyle adherence for better blood pressure control.

  Classification of Blood Pressure 
for Adults

Classification Systolic (mm Hg) Diastolic (mm Hg)
Normal <120 <80

Prehypertension 130-139 80-89

Hypertension

Stage 1 140-159 90-99

Stage 2 ≥160 ≥100

TABLE 25-1

Recommended drugs: beta blockers, calcium chan-
nel blockers

Contraindicated drugs: none
Patient 6: A patient with asthma

Recommended drugs: calcium channel blockers
Contraindicated drugs: beta blockers

Patient 7: A patient with peripheral vascular disease
Recommended drugs: calcium channel blockers or 

other vasodilators
Contraindicated drugs: beta blockers

Patient 8: A patient with non–insulin-dependent diabetes
Recommended drugs: ACE inhibitors
Contraindicated drugs: none, although diuretics 

may increase blood glucose levels
Patient 9: A patient with insulin-dependent diabetes 

Recommended drugs: ACE inhibitors

Contraindicated drugs: beta blockers
Patient 10: A patient with hypercholesterolemia

Recommended drugs: ACE inhibitors, calcium 
channel blockers, alpha blockers, beta blockers 
with intrinsic sympathomimetic activity (ISA)

Contraindicated drugs: high-dose beta blockers 
without ISA, high-dose diuretics

Patient 11: A patient with congestive heart failure
Recommended drugs: ACE inhibitors, diuretics
Contraindicated drugs: none, although beta block-

ers should be used with caution
Patient 12: A pregnant patient

Recommended drugs: alpha-methyldopa, 
hydralazine

Contraindicated drugs: diuretics, ACE inhibitors

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d
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Dysrhythmia

CLINICAL CASE PROBLEM 1

A 37-Year-Old Man with “Skipping Heart 
Beats”

A 37-year-old man comes to your office for assess-
ment of “skipping heartbeats.” These skipped beats 
have been a concern for the past 8 months. The patient 
reports no other symptoms accompanying these 
skipped beats. Specifically, he reports no increased 
sweating, no palpitations, no weight loss, no chest pain, 
no pleuritic pain, and no anxiety.

On physical examination, his blood pressure is 
100/70 mm Hg. On auscultation of his heart, you 
observe that S1 and S2 are normal—there are no extra 
sounds or murmurs. You hear approximately five pre-
mature beats per minute.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most commonly encountered “premature 
contraction”?

 a.  a ventricular premature beat
 b.  an atrial premature beat
 c.  atrial flutter
 d.  atrial fibrillation
 e.  none of the above

 2.  Most atrial premature beats discovered on clinical 
examination are:

 a.  associated with chronic obstructive pulmonary dis-
ease (COPD)

 b.  completely benign
 c.  associated with valvular heart disease
 d.  associated with an increase in cardiovascular 

mortality
 e.  none of the above

 3.  Most ventricular premature beats discovered on clini-
cal examination are:

 a.  associated with COPD
 b.  completely benign
 c.  associated with valvular heart disease
 d.  associated with an increase in cardiovascular 

mortality
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 51-Year-Old Man with Acute Chest Pain

A 51-year-old man presents to the emergency department 
with an acute episode of chest pain. He has a history of 
atrial fibrillation. On examination, his blood pressure is 
80/60 mm Hg and his ventricular rate is approximately 160 
beats per minute. He is in acute distress. His respiratory 
rate is 32 breaths per minute. His electrocardiogram (ECG) 
shows atrial fibrillation with a rapid ventricular response.

 4.  What should your first step in management be?
 a.  digitalize the patient
 b.  give the patient intravenous (IV) verapamil
 c.  give the patient IV adenosine
 d.  start synchronized cardioversion
 e.  start rapid IV hydration

CLINICAL CASE PROBLEM 3

A 44-Year-Old White Man with Palpitations

A 44-year-old white man comes to the emergency 
department saying he has palpitations. He denies 
chest pain or shortness of breath. There is no history of 
known heart disease or cardiac risk factors except for 
mild obesity. He does admit to drinking heavily the night 
before at an office retirement party.

On physical examination, his blood pressure is 
120/80 mm Hg and his ventricular rate is 160 beats per 
minute. His ECG confirms atrial fibrillation with a rapid 
ventricular response.
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 5.  What should you do at this time?
 a.  digitalize the patient
 b.  treat the patient with IV verapamil
 c.  treat the patient with IV procainamide
 d.  cardiovert the patient
 e.  have him perform a Valsalva maneuver by 

rebreathing into a paper bag

 6.  What is the recommended treatment of paroxysmal 
supraventricular tachycardia (PSVT) with hemody-
namic compromise?

 a.  synchronized cardioversion
 b.  direct-current countershock
 c.  IV adenosine
 d.  IV verapamil
 e.  IV digoxin

 7.  Patients with chronic atrial fibrillation are at increased 
risk for which of the following conditions?

 a.  acute myocardial infarction (MI)
 b.  ventricular tachycardia
 c.  sudden cardiac death
 d.  cerebrovascular accident
 e.  ventricular fibrillation

 8.  What is the drug of choice for prevention of the con-
dition described in question 7?

 a.  prophylactic streptokinase
 b.  prophylactic warfarin
 c.  prophylactic heparin
 d.  prophylactic lidocaine
 e.  no drug is recommended

 9.  Which of the following statements regarding the 
medical treatment of atrial premature beats with anti-
arrhythmic drugs is true?

 a.  the benefit outweighs the risk
 b.  the risk outweighs the benefit
 c.  the risk and the benefit are equal
 d.  the risk and benefit depend on the patient
 e.  nobody really knows for sure

 10.  Which of the following statements regarding the 
medical treatment of ventricular premature beats 
with antiarrhythmic drugs is true?

 a.  the benefit outweighs the risk
 b.  the risk outweighs the benefit
 c.  the risk and the benefit are equal
 d.  the risk and the benefit depend on the patient
 e.  nobody really knows for sure

ANSWERS

 1.  b. Atrial premature beats are the most common 
premature beats encountered in the adult popu-
lation. They are almost always asymptomatic and 
are often discovered incidentally during a medical 

examination. Patients with atrial premature beats 
often complain of “palpitations” or “a feeling of 
skipped heartbeats” during periods of emotional 
stress or during periods of quiet, such as while rest-
ing in bed. Atrial premature beats may be associated 
with tachycardias that may not be perceived by the 
patient, particularly if they are nonsustained (less 
than 30 seconds).

 2.  b. Atrial premature beats require no treatment 
except reassurance of the patient. Reassurance is par-
ticularly important because the more convinced the 
patient is that something is seriously wrong, the more 
atrial premature beats he or she might sustain.

There are obviously other causes of palpitations that must 
be considered, such as thyrotoxicosis, panic disorder, and 
pheochromocytoma. However, benign premature atrial 
contractions are much more common than more clini-
cally significant premature atrial contractions, such as 
those that might occur as a result of thyrotoxicosis, panic 
disorder, or pheochromocytoma.

 3.  b. Most ventricular premature contractions, like 
atrial premature contractions, turn out to be com-
pletely benign. As with atrial premature contrac-
tions, most patients simply need reassurance. Also 
like atrial premature contractions, most ventricular 
premature contractions are asymptomatic and are 
often discovered incidentally during a routine med-
ical examination. On occasion, premature ventricular 
contractions, unlike premature atrial contractions, 
may be symptomatic of more serious underlying heart 
disease. With runs of ventricular premature beats 
(ventricular tachycardia), the patient may develop 
angina, dyspnea, dizziness, syncope, and even cardiac 
arrest.

If there is a serious question about the frequency of 
ventricular premature beats in any particular individual, 
quantification of same can be obtained with a 24-hour 
Holter monitor. The risk of prescribing a patient a pro-
phylactic antiarrhythmic drug for ventricular ectopy 
outweighs the benefit.

 4.  d. This patient presents with what appears to be 
an acute attack of atrial fibrillation with rapid ven-
tricular response. This is an unstable tachycardia. 
The treatment of choice for this patient is syn-
chronized cardioversion at 120 to 200 J of energy. 
The efficacy of shock energies for cardioversion 
of atrial fibrillation is waveform-specific and can 
vary from 120 to 200 J depending on the defibril-
lator manufacturer. Advanced cardiac life support 
(ACLS) protocol recommends initial biphasic car-
dioversion energies of 120 to 200 J, or an initial 
monophasic dose of 200 J, and increase the dose in 
a stepwise fashion if the previous energy level was 
not successful.
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 5.  b. In this case, the patient has the same condition, 
atrial fibrillation. However, in this case, he is hemo-
dynamically stable (instead of hemodynamically 
unstable). Therefore, a less dramatic intervention 
than cardioversion can be attempted. The scenario 
of atrial fibrillation following alcohol ingestion is 
called the holiday heart syndrome, so named for 
drinking behaviors that can sometimes accompany 
the celebration of holidays and weekends. In general, 
the acute cardiac rhythm disturbance occurs on the 
background of heavy chronic alcohol consumption. 
On occasion, this arrhythmia may be induced acutely 
without chronic abuse, especially after a period of 
prolonged sleeplessness.

ACLS protocol suggests that for rate control in this sit-
uation, both beta blockers and calcium channel blockers 
are appropriate.

 6.  a. Unstable PSVT is treated with immediate 
cardioversion.

A patient who presents with stable PSVT should first 
be treated with vagal maneuvers and adenosine. Vagal 
maneuvers have therapeutic and diagnostic value. 
These maneuvers can help differentiate PSVT from 
other rhythms such as atrial flutter. Carotid sinus mas-
sage, Valsalva maneuver, and the placement of a cold 
ice pack on the skin are examples of vagal maneuvers. 
Pressing on the eyeballs is not a recommended vagal 
maneuver.

 7.  d. These patients are at increased risk for stroke.

 8.  b. Anticoagulation therapy is underused for patients 
with chronic atrial fibrillation. Because these patients 
are at risk for embolic cerebrovascular accidents, it 
is recommended that they start taking warfarin pro-
phylaxis, provided there is no contraindication. All of 
the trials to date have shown that chronic warfarin 
therapy maintained with an international normal-
ized ratio (INR) of 2 to 3 significantly reduces the 
incidence of strokes in patients with chronic atrial 
fibrillation (whether persistent or intermittent). In 
high-risk patients, warfarin is approximately twice 
as effective as aspirin in reducing risk of stroke. The 
addition of clopidogrel (Plavix) to aspirin therapy 
may be considered in patients for whom warfarin is 
unsuitable. Dabigatran (Pradaxa) is another alterna-
tive to warfarin for the prevention of atrial fibrillation 
and has the advantage of single dosage, but it is more 
expensive. Younger patients (younger than 65 years 
old) with no risk factors (previous stroke or transient 
ischemic attack, hypertension current or in the past, 
diabetes, or congestive heart failure) may be treated 
with aspirin alone.

 9.  b. The risk outweighs the benefit; see answer 10.

 10.  b. In patients with either premature atrial contrac-
tions or premature ventricular contractions, it is obvi-
ous that unless the circumstances are unusual and have 
been documented electrophysiologically, the risk of 
treatment with antiarrhythmic drugs outweighs the 
benefit. A number of trials have confirmed this.

SUMMARY

 1.  Atrial premature beats are benign and extremely com-
mon; reassurance is the only treatment recommended.

 2.  Ventricular premature beats: most are benign and 
common; reassurance is the only treatment recom-
mended after a complete cardiovascular assessment 
has ruled out any underlying primary or secondary 
causation.
 According to the Cardiac Arrhythmia Suppression 

Trial, with ventricular ectopy, even in patients 
at high risk (i.e., after a myocardial infarction 
[MI]), the risk of treating this dysrhythmia is 
greater than the risk of doing nothing.

 3.  Treatment of PSVT when the patient is stable consists 
of vagal maneuvers and adenosine.

 4.  Treatment of atrial fibrillation is as follows:
 a.  If hemodynamically unstable: synchronized car-

dioversion: 120 to 200 J (biphasic) or 200 J (mono-
phasic) and increase in a stepwise fashion if not 
successful.

 b.  If hemodynamically stable: calcium channel block-
ers or beta blockers.

 c.  Prophylaxis against embolic cerebrovascular acci-
dents with warfarin or either dabigatran (Pradaxa), 
rivaroxaban	(Xarelto),	or	apixaban	(Eliquis)	 is	rec-
ommended. Dual therapy with aspirin and clopido-
grel (Plavix) may be considered in patients in whom 
oral anticoagulation with warfarin is unsuitable. 
The INR should be maintained between 2 and 3. 
If warfarin is contraindicated or the patient is in a 
younger age group with no other risk factors, aspi-
rin therapy is a recommended alternative to warfa-
rin prophylaxis.

 d.  Use of dronedarone (Multaq) is reasonable to 
decrease the need for hospitalization for cardio-
vascular events in patients with paroxysmal atrial 
fibrillation or after conversion of persistent atrial 
fibrillation, but should not be administered to 
patients with class IV heart failure or patients who 
have had an episode of decompensated heart failure 
in the past 4 weeks.

 e.  Catheter ablation is reasonable to treat symptom-
atic persistent atrial fibrillation.
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Deep Venous Thrombosis and 
Pulmonary Thromboembolism

CLINICAL CASE PROBLEM 1

A 65-Year-Old Woman with Cyanosis, Shortness 
of Breath, and Substernal Chest Pain

A 65-year-old woman is admitted to the emergency 
department with a 3-hour history of cyanosis, shortness 
of breath, and substernal chest pain. She had been dis-
charged 5 days earlier after having a total hip replacement 
for severe osteoarthritis. The hip surgery was uneventful.

On physical examination, the patient is in obvious acute 
respiratory distress. Her respiratory rate is 40 breaths/
minute and her breathing is labored. Her blood pressure 
is 100/70 mm Hg. Cyanosis is present. There appear to 
be decreased breath sounds in the lower lobe of the right 
lung as well as adventitious breath sounds in all lobes.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Based on the information provided, what is the most 
likely diagnosis in this patient?

 a.  fat embolus
 b.  acute myocardial infarction
 c.  dissecting aortic aneurysm
 d.  acute pulmonary embolism (PE)
 e.  cholesterol emboli syndrome

 2.  Which of the following findings, if present in the his-
tory and physical examination, increase(s) the likelihood 
of a patient’s having a PE?

 a.  heart rate higher than 100 beats/minute
 b.  hemoptysis
 c.  surgery within the previous 4 weeks
 d.  previous deep venous thrombosis (DVT)
 e.  all of the above

 3.  Which of the following statements concerning exam-
ination of a patient with suspected DVT is true?

 a.  clinical examination is diagnostic in every case
 b.  clinical examination is, in most cases, diagnostic
 c.  clinical examination is of some value but has low 

sensitivity and low specificity
 d.  clinical examination is of no value
 e.  nobody really knows for sure

 4.  Which of the following blood gas combinations occur 
most commonly in the condition described in this 
clinical case?

 a.  decreased Po2 and decreased Pco2
 b.  decreased Po2 and increased Pco2
 c.  increased Po2 and increased Pco2
 d.  increased Po2 and decreased Pco2
 e.  none of the above

 5.  What is the most common cause of morbidity and 
mortality among hospitalized immobile patients?

 a.  myocardial infarction
 b.  cerebrovascular accident
 c.  DVT/PE
 d.  nosocomial infection
 e.  none of the above

 6.  Which of the following best describes D-dimer 
screening for suspected venous thromboembolism 
(VTE)?

 a.  high sensitivity, low specificity
 b.  low sensitivity, high specificity
 c.  high sensitivity, high specificity
 d.  low sensitivity, low specificity
 e.  none of the above

 7.  Which of the following is correct regarding treatment 
of patients with VTE?

 a.  low-molecular-weight heparin (LMWH) is as 
effective as unfractionated heparin (UFH)

 b.  warfarin therapy should be started after a minimum 
of 2 days of heparin
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 c.  LMWH is safe to use in patients with a history of 
heparin-induced thrombocytopenia

 d.  early ambulation and use of graded compression 
stockings increase risk of PE in DVT

 e.  none of the above

CLINICAL CASE PROBLEM 2

A 35-Year-Old Woman Who Has Recently 
Returned from a Trip Overseas

A 35-year-old recently pregnant woman, now taking 
oral contraceptives, presents to the office with 1 week 
of unilateral painful right leg swelling. There is no history 
of trauma, but 12 days ago the patient returned from 
overseas via a 12-hour airplane ride. On physical exam-
ination, her right calf is 5 cm greater in circumference 
than her left, and there is tenderness when you squeeze 
the gastrocnemius muscle.

 8.  Which of the following is (are) a risk factor(s) for the 
condition described here?

 a.  prolonged immobilization
 b.  long leg fractures
 c.  pregnancy
 d.  malignant neoplasm
 e.  all of the above

 9.  Which of the following statements about treatment 
modalities for VTE is correct?

 a.  LMWH increases the partial thromboplastin time 
(PTT) to the same degree as UFH does

 b.  protamine reverses the anticoagulant activity of 
UFH but not LMWH

 c.  in hemodynamically stable patients, thrombolytic 
therapy has been shown to reduce mortality and 
the risk of recurrent PE

 d.  leafy green vegetables can potentiate the anticoag-
ulant effect of warfarin

 e.  inferior vena cava (IVC) filters are indicated in 
patients with VTE and a contraindication to 
anticoagulation

 10.  Which of the following statements regarding DVT 
prophylaxis is correct?

 a.  patients undergoing hip replacement surgery 
should receive either LMWH or warfarin

 b.  low-dose subcutaneous heparin has been shown to 
be as effective as LMWH in patients undergoing 
knee replacement surgery

 c.  intermittent pneumatic compression of the legs 
should not be used in combination with LMWH 
or Coumadin

 d.  intermittent pneumatic compression of the legs 
decreases endogenous fibrinolytic activity

 e.  warfarin therapy should be continued a minimum 
of 12 months after uncomplicated DVT to prevent 
recurrence

 11.  Long-term treatment options of VTE have expanded 
in recent years. Which of the following is (are) a rea-
sonable approach(es) to long-term treatment of the 
patient described?

 a.  warfarin therapy for 12 months
	 b.		use	of	a	Factor	Xa	inhibitor	for	3	months
 c.  use of a thrombin inhibitor for 12 months
 d.  b and c are correct
 e.  none of the above is correct

ANSWERS

 1.  d. VTE is a disease entity comprising PE and 
DVT and has a mortality rate of 6% to 12%. This 
patient most likely has a PE. Hip surgery is a com-
mon predisposing factor for PE. Symptoms of PE 
are often subtle. It is often impossible to distin-
guish PE from myocardial infarction on the basis 
of symptoms alone. Chest pain, dyspnea, anxiety, 
hyperventilation, and syncope are common to both 
conditions. Signs of PE include adventitious breath 
sounds, fever, and cyanosis. PE is suggested by 
the triad of cough, hemoptysis, and pleuritic chest  
pain.

PE may lead to acute cor pulmonale. This complication 
produces distended neck veins, tachycardia, an accen-
tuated	and	split	pneumonic	heart	sound,	Kussmaul	sign	
(distention of the jugular veins on inspiration), and pul-
sus paradoxus (exaggerated decrease in blood pressure 
on inspiration). Systemic hypotension and shock suggest 
massive PE. Massive PE should also be considered in the 
following circumstances: hemodynamic instability, severe 
hypoxemia or respiratory distress, a massively abnormal 
perfusion defect in a ventilation/perfusion scan, right-
sided heart strain or failure, elevated pulmonary artery 
pressure, and severe occlusion seen on computed tomog-
raphy (CT) angiography. Massive PE should be treated 
with thrombolytics.

In the postoperative setting, fat and cholesterol 
emboli syndromes always need to be considered. A hall-
mark of both of these disorders is the presence of pur-
pura. Fat embolism typically occurs on the upper body 2 
or 3 days after a major injury. Through the use of special 
fixatives, the emboli can be demonstrated in biopsy spec-
imens of the petechiae. Cholesterol emboli are usually 
seen on the lower extremities of patients with atheroscle-
rotic vascular disease. They often follow anticoagulant 
therapy or an invasive vascular procedure, such as arte-
riography. Associated findings include livedo reticularis, 
gangrene, cyanosis, subcutaneous nodules, and ischemic 
ulcerations.

 2.  e. In the evaluation of a patient for a possible embo-
lism, risk factors that increase the probability of the 
diagnosis include having signs and symptoms of DVT, 
a heart rate of more than 100 beats/minute, immobi-
lization or surgery in the past 4 weeks, a history of 
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DVT or PE, hemoptysis, or cancer (receiving treat-
ment or palliative care or received treatment within 
the past 6 months).

 3.  c. The clinical diagnosis of DVT is difficult and 
unreliable. DVT is frequently present in the absence 
of clinical signs (e.g., pain, heat, or swelling), and it 
is absent in approximately 75% of patients in whom 
clinical signs or symptoms of PE suggest its presence. 
The Wells criteria for DVT risk assessment include 
active cancer/treatment, immobilization/paraly-
sis, recent major surgery/bedridden 3 or more days, 
localized tenderness along deep vein, entire leg swell-
ing, calf swelling greater than 3 cm compared with 
other leg, pitting edema in symptomatic leg, collat-
eral superficial veins, and history of previous DVT. In 
the absence of a likely alternative diagnosis, the pres-
ence of three or more of these criteria suggests a high 
probability of DVT.

 4.  a. Massive embolism is commonly associated with 
arterial hypoxemia, hypocapnia, and respiratory alka-
losis. In addition, the difference between the alveolar 
Po2 and the arterial Po2 (Pao2 − Pao2) may be wid-
ened because of the increase in alveolar dead space. 
However, a normal alveolar-arterial gradient does not 
exclude the diagnosis.

 5.  c. The most common cause of morbidity and mor-
tality among hospitalized immobile patients is DVT 
and PE. This is directly related to the immobile state. 
In the United States, the incidence of fatal plus non-
fatal PE exceeds 500,000 annually. This overall inci-
dence is verified by autopsy statistics. Evidence of 
recent or old embolism is detected in 25% to 30% of 
routine autopsies.

 6.  a. D-dimer testing (a measurement of the degra-
dation products of cross-linked fibrin circulating in 
plasma) is a highly sensitive but nonspecific screen-
ing test for suspected VTE. It is most useful to help 
rule out VTE. If the D-dimer test result is negative, 
VTE is highly unlikely. D-dimer is elevated in almost 
all patients with an embolism but is also elevated 
with advancing age, pregnancy, trauma, cancer, and 
inflammatory conditions and during the postoperative 
period. In patients with an intermediate to high pre-
test probability of pulmonary embolism, the D-dimer 
need not initially be performed because a negative test 
does not rule out VTE.

 7.  a. LMWH is as effective as UFH and is the  
preferred initial therapy in DVT. LMWH is admin-
istered on a weight-determined dosing schedule. 
Many cases of uncomplicated DVT can be treated 
out of the hospital with LMWH, which requires no 
frequent blood monitoring of coagulation values. 

Use of LMWH may be limited in the face of renal 
insufficiency.

Heparin therapy should be started as soon as VTE disease 
is suspected, as long as there are no contraindications. 
Absolute contraindications include active hemorrhage 
and recent intracranial bleeding. Relative contraindica-
tions include recent or impending surgery, active peptic 
ulcer disease with bleeding, liver disease, recent major 
trauma, severe anemia, and renal disease.

Warfarin therapy in VTE disease should be started 
immediately with either LMWH or UFH. Heparin 
therapy should be continued for at least 5 days after the 
initiation of warfarin therapy and until the international 
normalized ratio is above 2 for two consecutive days. 
Early ambulation and the use of graded compression 
stockings reduce the duration of pain and swelling in 
DVT and are not associated with any increased inci-
dence of PE.

Heparin-induced thrombocytopenia (HIT), a com-
plication that occurs in approximately 3% of patients 
treated with UFH and 1% or 2% of patients treated with 
LMWH, is an immune-mediated reaction. HIT requires 
cessation of heparin therapy and the use of alternative 
anticoagulants.

The value of PTT in monitoring the safety and effi-
cacy of UFH administration remains controversial. With 
respect to safety, the risk of hemorrhage (the principal 
complication of heparin therapy) is not clearly related 
to coagulation test alterations; rather, it appears to be 
related to factors such as the coexistence of other diseases 
associated with bleeding risk (gastric or duodenal ulcer, 
coagulopathies, or uremia) and advanced age. Likewise, 
achievement of the desired effect of UFH (cessation of 
thrombus growth in vivo) has not been related consis-
tently to coagulation tests. Current recommendations 
suggest keeping the PTT measured just before the next 
intermittent dose at or above 1.5 times the control and at 
1.5 to 2.5 times the control with the continuous infusion 
regimen.

 8.  e. The risk of DVT and PE is increased by immo-
bility (both posttraumatic and postoperative), long 
leg fractures, prior history of DVT, oral contracep-
tive or estrogen use, cerebrovascular accident (CVA) 
or a history of CVA, pregnancy, malignant disease, 
autoimmune disease, nephrotic syndrome, polycy-
themia, inflammatory bowel disease, congestive heart 
failure, or obesity.

 9.  e. IVC filters are indicated in patients with VTE 
and a contraindication to anticoagulation. The fil-
ters are also indicated when there is a recurrence 
of VTE despite anticoagulation. LMWH does not 
increase the PTT. Protamine reverses the anticoag-
ulant activity of UFH and LMWH. Thrombolytic 
therapy has not been shown to decrease mortality 
or risk of recurrent PE in hemodynamically stable 
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patients. If there is no contraindication, thrombo-
lytic therapy is indicated in patients with PE and cir-
culatory shock. Leafy green vegetables, along with 
medications such as rifampin, griseofulvin, sucral-
fate, and barbiturates, can reduce the anticoagulant 
effect of warfarin.

 10.  a. Patients undergoing hip or knee replacement 
surgery should receive prophylaxis with LMWH or 
warfarin. Low-dose subcutaneous heparin has not 
been shown to be as effective as LMWH for DVT 
prophylaxis in patients undergoing knee replacement 
surgery. There can be additional benefit when inter-
mittent pneumatic compression of the legs is used 
in combination with other preventive strategies. In 
addition to improving blood flow, intermittent pneu-
matic compression of the legs also increases endog-
enous fibrinolytic activity. The duration of warfarin 
therapy should be individualized on the basis of risk 
for VTE recurrence and risk for potential complica-
tions of treatment. In uncomplicated, first-instance 

DVT, in the absence of risk factors outlined previ-
ously, warfarin therapy may be safely discontinued 
after a minimum of 3 months.

 11.  b. The patient described had a VTE based on tran-
sient risk factors of airplane travel in the face of oral 
contraceptive use. As such, treatment is generally 
recommended for a period of three months follow-
ing the acute episode. In patients in whom the cause 
is unclear, a so-called unprovoked VTE attack, or 
in patients with underlying malignancy, treatment 
is generally recommended for more than 6 months 
unless bleeding risk is high, in which case treatment 
is generally recommended for 3 to 6 months. Treat-
ment	 options	 include	 vitamin	 K	 antagonists	 (e.g.,	
warfarin) and also newer agents that are direct inhib-
itors	of	 factor	Xa	 (rivaroxaban,	apixaban,	edoxaban)	
or thrombin (dabigatran). These newer agent are low 
molecular weight agents that are orally administered 
and generally have half-lives under 16 hours and 
therefore do not require monitoring.

SUMMARY

Wells criteria for DVT risk assessment include active 
cancer/treatment, immobilization/paralysis, recent major 
surgery/bedridden 3 or more days, localized tenderness 
along deep vein, entire leg swelling, calf swelling greater 
than 3 cm compared with other leg, pitting edema in 
symptomatic leg, collateral superficial veins, and history 
of previous DVT. In the absence of a likely alternative 
diagnosis, the presence of three or more of these criteria 
suggests a high probability of DVT.
 1.  Diagnosis

Most patients who develop DVT and subsequent PE 
have previously described risk factors. However, re-
member that DVT is often clinically silent, and the 
clinical diagnosis can be notoriously inaccurate. PE 
is often heralded by the abrupt onset of dyspnea, 
chest pain, apprehension, hemoptysis, or syncope. 
When massive PE is present, the signs of acute 
cor pulmonale are evident. With PE, rhonchi and 
wheezing are frequently heard in the chest.

 2.  Laboratory diagnosis
The current investigational modalities for DVT and 

PE include
 a.  D-dimer testing: This is a valuable test that, 

if the result is negative (negative predictive 
value), helps rule out DVT and PE. A patient 
with low clinical pretest probability combined 
with a negative result of D-dimer testing can be 
considered to have DVT ruled out. As already 
discussed, D-dimer levels are elevated in many 
different circumstances. Higher negative pre-
dictive values are required to rule out PE, given 
the consequences of a missed diagnosis.

 b.  Duplex ultrasonography with compression: 
This is a good initial screening tool for DVT 
in moderate- to high-risk patients; if the scan 
findings are normal, a D-dimer test should also 
be ordered. Results need to be interpreted with 
caution in PE: ultrasonography is negative in 
up to 50% of patients with proven PE; also, up 
to 20% of patients without an embolism will 
have positive ultrasonographic findings.

 c.  Venography: Ascending contrast venography is 
the gold standard for the diagnosis of DVT. How-
ever, it has many drawbacks, including cost, avail-
ability, and discomfort. Serial ultrasonography is 
an acceptable alternative in situations in which 
there is a high likelihood of DVT with an initially 
negative duplex ultrasound study. In many insti-
tutions, contrast-enhanced CT venography has 
shown good results and is a good alternative.

 d.  The chest radiograph and electrocardiogram 
(ECG): The radiograph in PE may show a 
parenchymal infiltrate and evidence of a pleural 
effusion if pulmonary infarction has occurred; 
ECG findings are used to help eliminate acute 
myocardial infarction as an alternative diagnosis.

 e.  Arterial blood gases: Low Po2, low Pco2, and 
respiratory alkalosis are seen in PE. Blood gas 
results are most useful in conjunction with 
other information.

 f.  The ventilation/perfusion scan: A valuable test 
for PE when the results are definitive. A normal 
or low-probability scan is very good for ruling 
out a PE, and a high-probability scan is strongly 

Continued
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SUMMARY—cont’d

associated with a PE. The problem is that many 
patients without a PE will have abnormal find-
ings on ventilation/perfusion scanning, and 
many patients with a PE will not have findings 
that indicate a high probability.

 g.  CT pulmonary angiography: In many centers, 
this is the preferred test for diagnosis of PE. It 
allows direct visualization of emboli and detec-
tion of parenchymal abnormalities. In studies, 
the sensitivity of CT angiography scanning for 
diagnosis of PE has ranged from 85% to 100%, 
depending on a number of variables, includ-
ing location of emboli and differences in tech-
nology. CT angiography has mostly replaced 
invasive pulmonary angiography as the gold 
standard for the diagnosis of PE in the presence 
of an equivocal ventilation/perfusion scan.

 3.  Treatment
 a.  Supplemental oxygen for PE
 b.  Heparin: UFH or LMWH
 c.  Warfarin
 d.  IVC filter: indicated for patients with VTE who 

have a contraindication to anticoagulation, for 

patients with recurrence of PE despite anticoagu-
lation therapy, or for some patients at high risk for 
initial or recurrent PE.

 e.  Thrombolytic therapy: reserved for patients with 
massive PE and cardiovascular compromise. 
Many centers now perform direct injection of 
thrombolytics.

 f.  Direct thrombin inhibitors: now approved for long-
term therapy and indicated especially for patients 
with VTE and heparin-induced thrombocytope-
nia. Dabigatran, lepirudin, and argatroban are U.S. 
Food and Drug Administration approved direct 
thrombin inhibitors.

	 g.	 	Factor	Xa	 inhibitors:	 rivaroxaban,	apixaban,	edox-
aban are all oral agents useful in the long-term 
treatment of VTE. Low molecular weight, with 
half-lives between 8 and 16 hours.

 h.  Duration of long-term treatment after VTE: gen-
erally 3 months if a precipitating cause can be iden-
tified and attributed (provoked VTE), and more 
than 6 months in unprovoked VTE or in the face of 
malignancy, unless risk of bleeding is high, then 3 
to 6 months is indicated.

C H A P T ER  28

Chronic Obstructive Pulmonary 
Disease

CLINICAL CASE PROBLEM 1

A 55-Year-Old Man with a Chronic Cough

A 55-year-old man presents to your office for assess-
ment of a chronic cough. He complains of “coughing for 
the last 10 years.” The cough has become more both-
ersome lately. He has a 35-year history of smoking two 
packs of cigarettes a day (a history of 70 pack-years). 
He quit smoking approximately 2 years ago.

On physical examination, his blood pressure is 
160/85 mm Hg. His pulse is 96 beats per minute and 
regular. He has a body mass index of 34. He weighs 
280 lbs. He wheezes while he talks. On auscultation, 
adventitious breath sounds are heard in all lobes. His 
chest radiograph reveals significant bronchial wall 
thickening. There are increased markings at both lung 

bases. The patient has a pulmonary function test per-
formed in your office and the results of the FEV1/FVC 
(forced expiratory volume in 1 second/forced vital 
capacity ratio) after bronchodilator treatment is less 
than 70%.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  smoker’s cough
 b.  subacute bronchitis
 c.  emphysema
 d.  chronic obstructive pulmonary disease (COPD)
 e.  allergic bronchitis

 2.  What is the most likely cause of this condition?
 a.  right-sided heart failure
 b.  cor pulmonale
 c.  cigarette smoking
 d.  obstructive sleep apnea
 e.  hypercapnia
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 3.  Which of the following statements regarding this 
condition is (are) true?

 a.  the disease develops in 10% to 15% of cigarette 
smokers

 b.  cigarette smokers in whom this disease develops 
usually report the onset of cough with expecto-
ration 10 to 12 years after smoking began

 c.  dyspnea is noted initially only on extreme exer-
tion; as the condition progresses, it becomes more 
severe and occurs with mild activity

 d.  pneumonia, pulmonary hypertension, cor pulmo-
nale, and chronic respiratory failure characterize 
the late stages of the disease

 e.  all of the above

 4.  Which of the following is (are) reasonable for outpa-
tient management of this condition?

 a.  short-acting beta agonist
 b.  antibiotic treatment
 c.  combination of ipratropium and albuterol
 d.  oral corticosteroids
 e.  all of the above

 5.  Which of the following pulmonary function results is 
not associated with the condition described here?

 a.  reduced FEV1 (forced expiratory volume)
 b.  reduced FEV1/FVC (forced vital capacity)
 c.  reduced FEF25-75 (forced expiratory flow)
 d.  decreased residual volume
 e.  none of the above

 6.  Regarding the pathophysiologic mechanism of COPD, 
which of the following statements is false?

 a.  most histologic studies in patients with COPD 
have shown an increase in the size of mucus-se-
creting glands as measured by the Reid index (a 
ratio of gland-to-bronchial wall thickness)

 b.  smooth muscle hyperplasia occurs in patients with 
COPD

 c.  COPD is characterized by chronic, excessive 
secretion of mucus

 d.  in COPD, there is a clear relationship between 
smooth muscle hyperplasia and bronchodilator 
responsiveness or methacholine sensitivity

 e.  none of the above

 7.  Which of the following is (are) an established risk 
factor(s) for COPD?

 a.  smoking
 b.  atopy
 c.  elevated levels of immunoglobulin E (IgE)
 d.  bronchial hyperresponsiveness
 e.  all of the above

 8.  Which of the following is (are) accurate regarding 
the role of bacteria in chronic bronchitis?

 a.  the delay in mucociliary clearance allows inhaled 
bacteria to colonize the normally sterile airways 

and to multiply, leading to further infectious 
exacerbations

 b.  Haemophilus influenzae, Streptococcus pneumoniae, 
and Moraxella catarrhalis account for 75% of all 
exacerbations of chronic bronchitis

 c.  bacteria may act synergistically with tobacco 
smoke to impede mucociliary clearance and allow 
organisms to colonize the airways further

 d.  nicotine stimulates the growth of H. influenzae
 e.  a, b, and c
 f.  a, b, c, and d

 9.  Which of the following should be considered in the 
differential for chronic dyspnea?

 a.  COPD
 b.  congestive heart failure (CHF)
 c.  interstitial lung disease
 d.  psychogenic disorders
 e.  all of the above

 10.  Which of the following statements regarding smok-
ing cessation is true?

 a.  cessation of smoking dramatically increases symp-
toms in patients with established COPD

 b.  cessation is difficult with a high relapse rate
 c.  stopping cold turkey is most successful
 d.  relapse should be considered a failure on the part 

of the patient and clinician
 e.  none of the above

 11.  Which medications are most effective in long-term 
management of COPD?

 a.  beta agonists
 b.  anticholinergic drugs
 c.  methylxanthines
 d.  inhaled glucocorticoids
 e.  oral glucocorticoids

 12.  Which of the following drugs is (are) recommended as 
symptomatic management for a patient with COPD?

 a.  tiotropium
 b.  salmeterol
 c.  fluticasone
 d.  b and c
 e.  all of the above

 13.  Long-term home oxygen therapy is indicated in 
which of the following patients with COPD?

 a.  all patients who have established chronic bronchi-
tis and who have met the criteria of symptoms for 
at least 5 years

 b.  all patients who have a resting Pao2 of 55 mm Hg 
or less

 c.  all patients who have a resting Pao2 of 60 mm Hg 
or less with evidence of chronic tissue hypoxia as 
demonstrated by cor pulmonale or polycythemia

 d.  b and c
 e.  all of the above



SECTION THREE  Adult Medicine134

CLINICAL CASE PROBLEM 2

A Patient Whose Symptoms Are Exacerbated 
by Secondhand Smoke

The patient described in Clinical Case Problem 1 is sta-
bilized with long-term therapy. Unfortunately, during the 
winter holiday, he travels to his son’s home in a dis-
tant state and finds himself in an environment in which 
six packs of cigarettes a day are being smoked by his 
son and his son’s wife (four packs for the son and two 
packs for his wife). There is a layer of definite haze that 
hangs approximately 1 foot below all the ceilings in the 
house. As he sits in the house one day (unable to go 
outside or walk any distance at all because of signifi-
cantly increased shortness of breath since arriving), he 
counts the number of ashtrays; there are 21. His son, 
through the haze of smoke, finally notices that his dad 
is out of breath and his lips appear very blue. He takes 
him to the nearest emergency department (ED).

The ED physician diagnoses his condition as an acute 
exacerbation of chronic bronchitis. His major symptoms 
at this time include dyspnea, increased sputum produc-
tion, and purulence. The patient’s Pao2 when measured 
in the ED is 44 mm Hg.

 14.  Which of the following should be instituted as ther-
apy for this condition?

 a.  low-flow oxygen
 b.  intravenous corticosteroids
 c.  oral ciprofloxacin
 d.  a and b only
 e.  all of the above

 15.  Which of the following organisms that have been 
implicated in the pathogenesis of acute exacerbations 
of COPD has (have) exhibited resistance in vivo to 
ampicillin?

 a.  Haemophilus influenzae
 b.  Streptococcus pneumoniae
 c.  Moraxella catarrhalis
 d.  a and b only
 e.  all of the above

CLINICAL CASE PROBLEM 3

An 82-Year-Old Woman with Shortness of 
Breath Recently Admitted to a Nursing Home

An 82-year-old woman with dementia is admitted to your 
nursing home service after a recent hip fracture attrib-
utable to her severe osteoporosis and kyphosis. There 
is no documentation of COPD in her transfer records. 
A nurse pages you regarding this patient and reports 
increased shortness of breath. The nurse also informs 
you that the patient is a retired millworker and has a 
20 pack-year smoking history with multiple hospitaliza-
tions for “respiratory problems.” However, secondary to 
her dementia, the patient is unable to report a history 

of “emphysema.” Although the patient was transferred 
that day, the full history and physical examination were 
not completed yet. The nurse reports a temperature of 
36.2° C; respiratory rate, 24 breaths per minute; heart 
rate, 96 beats per minute; blood pressure, 110/66 mm 
Hg; and diminished breath sounds through all fields with 
occasional wheezes. She has an involved family, and 
the nurse gives you the daughter’s telephone number.

You call and speak with the daughter, who has power 
of attorney. She reports a long history of COPD with 
one previous episode of respiratory failure that required 
intubation and mechanical breathing. After the hospi-
talization for respiratory failure, her memory worsened, 
and overall the daughter believes her mother is “failing.” 
The daughter reports a 30-lb weight loss during the past 
year and notes increased frailty; she now weighs 114 
lbs. The daughter starts crying on the phone and asks 
you to do “what you think is best.” Before the daugh-
ter hangs up, however, you are able to confirm that the 
patient has do-not-resuscitate (DNR) and do-not-hos-
pitalize directives.

 16.  Which is the least likely cause of this shortness of 
breath?

 a.  asthma exacerbation
 b.  CHF exacerbation
 c.  COPD exacerbation
 d.  aspiration pneumonia
 e.  pulmonary embolism

 17.  Which is the least helpful test in the management of 
this case?

 a.  chest radiograph
 b.  complete blood count
 c.  alpha-antitrypsin deficiency
 d.  electrocardiogram
 e.  lower extremity ultrasound

 18.  What risk factor(s) does this woman have for COPD?
 a.  smoking history
 b.  occupational exposure to respiratory irritants
 c.  recurrent respiratory-related hospitalizations
 d.  the presence of comorbidities: severe osteoporosis 

with kyphosis
 e.  all of the above

 19.  What would be the most worrisome symptom of an 
acute COPD exacerbation in this woman?

 a.  increased shortness of breath
 b.  change in sputum production
 c.  change in mental status
 d.  fever
 e.  chest tightness

 20.  What is the least realistic goal of treating this patient?
 a.  improve shortness of breath
 b.  improve endurance
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 c.  prevent additional lung damage
 d.  optimize current lung function
 e.  reversal of lung damage

 21.  A care plan would include all of the following except:
 a.  maximizing exercise tolerance
 b.  patient education
 c.  control of cough and secretions
 d.  relief of anxiety and depression
 e.  avoiding unnecessary, disabling, or expensive 

therapy

 22.  Which is the most appropriate nutritional recom-
mendation for this patient?

 a.  consuming infrequent large meals
 b.  drinking fluids during meals
 c.  consuming very hot or extremely cold foods
 d.  minimizing foods that require excessive chewing
 e.  consuming foods that will cause gas and bloating

 23.  Palliative therapy for this patient would include all of 
the following except:

 a.  hospitalization
 b.  oxygen
 c.  opiates
 d.  benzodiazepines
 e.  fluids

ANSWERS

 1.  d. This patient has COPD diagnosed by the office-
based spirometry. An obstructive defect is indicated 
by a low FEV1/FVC ratio, which is defined as less 
than 70% or below the fifth percentile based on 
data from the Third National Health and Nutrition 
Examination Survey (NHANES III) in adults. If an 
obstructive defect is present, the physician should 
determine if the disease is reversible based on the 
increase in FEV1 or FVC after bronchodilator treat-
ment (i.e., increase of greater than 12% in adults or 
greater than 200 mL). Asthma is typically reversible 
and COPD is not.

 2.  c. COPD is most commonly caused by cigarette 
smoking; pollution and genetics play a smaller role. 
Heart failure and cor pulmonale may result from 
chronic bronchitis or emphysema. Obstructive sleep 
apnea is often a complication of COPD. Hypercap-
nia (increased Pco2 level) is a valuable prognostic 
sign in COPD and allows the prediction (along with 
decreased Po2) of when certain therapies, especially 
home oxygen, should be used.

 3.  e. COPD usually develops in cigarette smokers 
approximately 10 to 12 years after smoking initiation. 
Patients with COPD have an increased susceptibil-
ity to recurrent respiratory tract infections. COPD 

develops in 10% to 15% of patients who are cigarette 
smokers. In these patients, airflow obstruction wors-
ens over time if cigarette smoking is continued. Dys-
pnea initially is noted only on extreme exertion, but 
as the COPD progresses, it becomes more severe and 
occurs with mild activity. In severe disease, dyspnea 
may occur at rest. Complications of COPD include 
pneumonia, pulmonary hypertension, cor pulmonale, 
and chronic respiratory failure.

 4.  e. Exacerbations of COPD contribute to the high 
mortality rate associated with the disease. Random-
ized controlled trials have demonstrated the effec-
tiveness of multiple interventions. The first step in 
outpatient management should be to increase the 
dosage of inhaled short-acting bronchodilators. 
Combining ipratropium and albuterol is beneficial 
in relieving dyspnea. Oral corticosteroids are likely 
to be beneficial especially for patients with puru-
lent sputum. The use of antibiotics reduces the risk 
of treatment failure and mortality in moderately or 
severely ill patients.

 5.  d. COPD is characterized by several abnor-
malities observed on pulmonary function test-
ing. Abnormalities noted most frequently include 
an increased (not decreased) residual volume, a 
decrease in FEV1, a decrease in FEV1/FVC, and a 
decrease in FEF25-75.

COPD is divided into the following stages:
Stage 0 (at risk): FEV is normal, FEV1/FVC is 
normal
Stage I (mild COPD): FEV > 80%, FEV1/FVC < 
70% predicted
Stage II (moderate COPD): FEV1 50% to 80%, 
FEV1/FVC < 70%
Stage IIa (moderate COPD): FEV1 30% to 50%, 
FEV1/FVC < 70%
Stage III (severe COPD): FEV1 < 30%, FEV1/FVC 
< 70%

 6.  d. Most mucus is secreted by subepithelial glands 
in the large airways. It follows that COPD, a disor-
der characterized by chronic, excessive secretion of 
mucus, is a disease of the large airways. Most histo-
logic studies of COPD have shown an increase in the 
size of the mucus-secreting glands as measured by the 
Reid index (a ratio of gland-to-bronchial wall thick-
ness), although no clear-cut relationship between this 
index and the degree of airflow obstruction has been 
established. Patients with COPD also have smooth 
muscle hyperplasia; however, unlike the situation for 
asthma, there is no clear-cut relationship between 
their responsiveness or methacholine sensitivity. 
Bronchial hyperresponsiveness, which is present in at 
least 50% of patients with COPD, may lead to dys-
pnea and hypoxemia.
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 7.  e. It is commonly thought that cigarette smoking 
is the only risk factor for COPD. In fact, a num-
ber of other risk factors are implicated: exposure to 
tobacco smoke; domestic and occupational pollut-
ants and recurrent respiratory tract infections, par-
ticularly in infancy; atopy, which is characterized by 
eosinophilia or an increased level of serum IgE; the 
presence of bronchial hyperresponsiveness; a family 
history of COPD; and certain protease deficiencies, 
such as alpha1-antitrypsin deficiency, which may also 
be responsible for a positive family history.

 8.  f. Cigarette smoking, as the most common cause of 
COPD, leads to loss of ciliated epithelium and more 
viscous secretions, compromising the local defenses 
of the respiratory tract. The delay in mucociliary 
clearance allows inhaled bacteria to colonize the 
normally sterile airways and to multiply, leading to 
further infectious exacerbations. H. influenzae is pres-
ent in the sputum of approximately 60% of patients 
with stable COPD. H. influenzae, S. pneumoniae, and 
M. catarrhalis account for 75% of all exacerbations of 
COPD and 85% to 95% of bacterial exacerbations. 
H. influenzae may act synergistically with tobacco 
smoke to impede mucociliary clearance and allow 
further multiplication and colonization of the air-
way. By-products of H. influenzae metabolism have 
been shown to cause further impairment of ciliated 
cells in vitro, to stimulate mucus production, and to 
secrete IgA protease that may further impair host 
defenses. In addition, nicotine has been shown to 
stimulate the growth of this organism, and H. influen-
zae has been shown to engender an immune reaction 
in the airways.

 9.  e. Chronic dyspnea is shortness of breath that lasts 
more than 1 month. Most cases of dyspnea result 
from asthma, heart failure and myocardial ischemia, 
interstitial lung disease, pneumonia, psychogenic dis-
orders, and COPD.

 10.  b. Tobacco dependence is a chronic disease. 
Relapse is common and reflects the nature of depen-
dence; it should not be regarded as a failure on the 
part of either the clinician or the patient. The average 
smoker makes three or four attempts to quit before 
success. Frequent physician counseling and reinforce-
ment make the attempts more successful. In addition 
to referrals to formal smoking cessation programs, 
consider nicotine replacement. Numerous studies 
indicate that nicotine replacement in any form (gum, 
nasal spray, lozenge, or transdermal patch) increases 
long-term cessation.

 11.  b. Three types of bronchodilator are in common 
clinical use: beta agonists, anticholinergic drugs, and 
methylxanthines. Despite differences in their site of 

action, the most important consequence of action 
is smooth muscle relaxation. Tiotropium improves 
health status and reduces exacerbations compared 
with ipratropium. Theophylline is a weak bron-
chodilator with some antiinflammatory properties. 
Long-acting beta agonists improve health to a greater 
extent than short-acting beta agonists do.

 12.  d. The Global Initiative for COPD assigns patients 
with COPD into four groups based on the degree 
of airflow restriction, symptom score, and number 
of exacerbations in 1 year. Pulmonary rehabilitation 
is recommended for patients in groups B, C, and 
D. Patients in group A should receive a short-act-
ing anticholinergic or short-acting beta agonist for 
mild intermittent symptoms. For patients in group 
B, long-acting anticholinergics or long-acting beta 
agonists should be added. Patients in groups C and 
D are at high risk of exacerbations and should receive 
a long-acting anticholinergic or a combination of 
inhaled corticosteroid and long-acting beta agonist. 
Combining medications of different classes is a con-
venient way of delivering treatment and obtaining 
better results. Combining long-acting inhaled beta 
agonists and inhaled corticosteroids shows improve-
ment in pulmonary function and a reduction in 
symptoms. The TORCH (TOwards a Revolution in 
COPD Health) study, published in the New England 
Journal of Medicine in February 2007, found signifi-
cant advantages for health status, frequency of exac-
erbations, use of oral steroids, and protection against 
decline in lung function. In vitro and in vivo evidence 
suggests that a mechanistic interaction at the molec-
ular level between inhaled corticosteroids and beta 
agonists may explain the improved efficacy of ther-
apy with combination therapy compared with either 
medication alone.

 13.  d. Symptomatic therapy for patients with COPD 
includes the use of inhaled bronchodilators, oral 
bronchodilators, inhaled corticosteroids, oral cor-
ticosteroids, inhaled anticholinergics, home oxy-
gen therapy, and rehabilitation programs. The use 
of inhaled bronchodilators by patients with airflow 
obstruction may increase flow rates and reduce dys-
pnea. Inhaled anticholinergic agents appear to pro-
duce greater bronchodilation than inhaled beta2 
agonists in COPD, with fewer side effects. This may 
be related to increased cholinergic tone in the airways 
as the degree of obstruction progresses. Combination 
therapy with agents from both groups may have an 
additive effect in some patients. Patients who demon-
strate symptomatic or physiologic improvement, or 
both, with these medications should be maintained 
on the inhaled drugs indefinitely. In patients who 
remain symptomatic while taking inhaled broncho-
dilators, a trial of an oral theophylline medication is 
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warranted. These medications are weaker broncho-
dilators than inhaled anticholinergics or beta agonist 
drugs but may have additional beneficial effects in 
chronic bronchitis by increasing respiratory mus-
cle strength and endurance, improving mucociliary 
clearance, and increasing central respiratory drive, all 
of which may lead to a symptomatic improvement in 
patients with the disease. The benefits of home oxy-
gen therapy have been clearly demonstrated in major 
clinical trials. To be considered candidates for treat-
ment, patients must be in a stable clinical state, have 
a resting Pao2 of 55 mm Hg or less, or have a Pao2 
of 60 mm Hg with evidence of chronic tissue hypoxia 
as demonstrated by cor pulmonale or polycythemia. 
In properly selected patients, the use of home oxygen 
for greater than 18 hours a day may increase the life 
span of patients with COPD by 6 or 7 years. Oxygen 
is also indicated in patients with signs and symptoms 
of cor pulmonale or pulmonary hypertension or with 
desaturation during sleep.

 14.  e. Treatment of an acute exacerbation of COPD 
provides symptomatic relief and prevents any tran-
sient decline in pulmonary function. Low-flow oxy-
gen should be instituted if hypoxemia is present (as in 
this case). The goal of oxygen therapy in this case is 
to get the Pao2 higher than 60 mm Hg. In addition, 
oral or intravenous corticosteroids should be given 
because they have been shown to hasten the reso-
lution of patients in the acute exacerbation phase of 
COPD.

Patients with all three of the following “acute exac-
erbative symptoms” have been shown to benefit from 
antibiotic therapy: (1) increasing dyspnea, (2) increased 
sputum production, and (3) purulence of sputum. In 
patients with fewer than the three symptoms, the situa-
tion is less clear.

 15.  e. Antibiotic choices obviously should be based on 
both host and pathogen factors. The latter relate to 
resistance problems. The three most common iso-
lates associated with acute exacerbations of COPD 
are H. influenzae, S. pneumoniae, and M. catarrhalis.

All have exhibited resistance in vivo to ampicillin and 
other first-line agents. Nevertheless, most U.S. and inter-
national guidelines recommend initial treatment of acute 
exacerbations of COPD with amoxicillin or tetracycline 
derivatives. Other potential first-line agents include tri-
methoprim-sulfamethoxazole and cefaclor. In the most 
complicated cases of acute exacerbation of COPD, most 
guidelines recommend quinolones, macrolides, and a 
second- or third-generation cephalosporin as the initial 
agent.

 16.  a. Shortness of breath is a common issue among 
newly admitted residents of nursing homes. Fre-
quently, the information or history of COPD is not 

communicated to the long-term care facility. Symp-
toms of CHF, asthma, and pulmonary embolism are 
similar in the frail elderly. The patient recently had 
hip surgery; therefore, she is at an increased risk for 
pulmonary embolism. The patient has a history of 
dementia; with her recent surgery, this predisposes 
her to dysphagia and aspiration. Asthma can present 
later in life but is unlikely.

 17.  c. A physical examination is rarely diagnostic in 
mild COPD. The following tests are recommended 
to develop a differential diagnosis: chest radiograph, 
complete blood count, chemistry profile, electrocar-
diogram, and lower extremity ultrasound (which will 
help in the evaluation of a pulmonary embolism). 
Testing for alpha-antitrypsin deficiency is limited to 
younger patients with COPD.

 18.  e. Few symptoms and physical signs clearly differ-
entiate COPD from other respiratory conditions, 
such as asthma and CHF. It is important that the 
history of a new patient with known or suspected 
COPD include exposure to smoking, exposure to 
occupational irritants, history of exacerbations or 
previous hospitalizations for respiratory disorders, 
and the presence of comorbidities that may contrib-
ute to restriction of activity.

 19.  c. Patients with COPD need frequent assessments. A 
history of previous exacerbations as well as knowledge 
of precipitating events is helpful in the evaluation of the 
patient’s stability. Increased shortness of breath with or 
without wheezing, change in sputum production, chest 
tightness, and fever may signal an acute exacerbation. 
A change in mental status is particularly worrisome 
and warrants urgent medical evaluation. This may rep-
resent hypoxia and respiratory decompensation.

 20.  e. COPD is a chronic disorder that is only partially 
reversible. Complete resolution of symptoms and 
reversal of damage is not a realistic goal. It is most 
important to focus on improving quality of life and 
preventing lung damage rather than “curing” the 
damage already suffered.

 21.  b. In designing a care plan, it is important to take 
into account the patient’s comorbidities, prognosis, 
life expectancy, and individual preference. Education 
would be appropriate for patients without demen-
tia, but in this situation, the patient would not retain 
information.

 22.  d. It is important to maintain food nutrition and 
healthy body weight. Ventilatory muscles have 
enhanced energy requirements as COPD progresses. 
Patients with chronic shortness of breath may not 
eat; it is important to consume foods that are easy to 
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eat. Patients should have a healthy diet, and under-
weight patients should eat nutritionally dense foods.

 23.  a. If a patient is DNR, care should be palliative. 
Treatment of end-stage COPD may include fluids, 

oxygen, opiates, and benzodiazepines. End-of-life 
care must balance the adverse effects of respiratory 
depression and decreased mental alertness against 
the symptomatic relief these treatments offer 
patients.

Suggested Reading
American Academy of Family Physicians. A stepwise approach 

to the interpretation of pulmonary function tests. 
www.aafp.org/afp/2014/0301/p359.html.

American Academy of Family Physicians. Causes and evaluation 
of chronic dyspnea. www.aafp.org/afp/2012/0715/p173.html.

American Academy of Family Physicians. COPD: putting 
guidelines into practice [Web program]. www.aafp.org/on-
line/en/home/cme/selfstudy/cases/copd.html.

Aull L. Pharmacologic management of chronic obstructive pulmo-
nary disease in the elderly. Ann Long-Term Care. 2006;14:27–35.

Evensen AE. Management of COPD exacerbations. Am Fam 
Physician. 2010;81:607–613.

Horsley L. ACP guideline recommends diagnosis and management 
strategies for COPD. Am Fam Physician. 2008;78:401–402.

Rabe	KF. Treating COPD—the TORCH trial, P values, and 
the Dodo. N Engl J Med. 2007;356:851–854.

SUMMARY

 1.  Definitions
COPD is a preventable and treatable disease with some 

significant extrapulmonary effects that may contrib-
ute to severity in individual patients. Its pulmonary 
component is characterized by airflow limitation that 
is not fully reversible. Acute exacerbations of COPD 
may be defined as an event in the natural course of 
the disease characterized by a change in the patient’s 
baseline dyspnea, cough, and sputum that is beyond 
normal day-to-day variations, is acute in onset, and 
may warrant a change in regular mediations.

 2.  Signs and symptoms
 a.  Symptoms: Dyspnea, cough, sputum production, 

and sputum purulence. When cor pulmonale 
and right-sided heart failure are present, there is 
extremity swelling.

 b.  Signs: Increased respiratory rate, respiratory dis-
tress, cyanosis, barrel chest, distant heart sounds, 
and increased jugular venous pressure.

	 •	 	The	three	most	important	signs	or	symptoms	
indicating deterioration are as follows: (1) in-
creasing dyspnea, (2) increased sputum volume, 
and (3) increased purulence.

 3.  Pulmonary function test abnormalities
 a.  Decreased FEV1
 b.  Decreased ratio of FEV1/FVC
 c.  Decreased FEF25-75
 d.  Increased residual volume
 e.  Normal to increased functional residual capacity
 f.  Decreased diffusion capacity
 4.  Pathologic organisms associated with infection in 

COPD
 a.  Haemophilus influenzae
 b.  Streptococcus pneumoniae
 c.  Moraxella catarrhalis
 5.  Treatment
 a.  Bronchodilators
 i.  The best single agent for long-term treatment in 

chronic bronchitis is an inhaled anticholinergic, 

ipratropium (Atrovent), or tiotropium bromide 
(Spiriva).

 ii.  Beta agonists should be combined with (i) 
above.

 b.  Corticosteroids: Routine use of inhaled corticoste-
roids cannot be recommended in chronic care. Cor-
ticosteroids (both inhaled and intravenous or oral) 
are most helpful in acute exacerbations. Macrolides 
in atypical cases are expected.

 c.  Antibiotics: Routine prophylactic use of antibiot-
ics cannot be recommended. They are most useful 
in acute exacerbations if all three of the following 
are present: (1) increasing dyspnea, (2) increasing 
sputum production, and (3) increasing sputum 
purulence.

Antibiotics of choice include ampicillin, trimetho-
prim-sulfamethoxazole, amoxicillin, doxycycline, 
and cefaclor. Floxin is effective for severe exacer-
bations, and macrolides should be used if atypical 
organisms are suspected. Note: Resistance is con-
stantly increasing, and recommendations may rap-
idly change.

 d.  Home oxygen: Home oxygen is indicated if Pao2 
is 55 mm Hg or less at rest or if Pao2 is 60 mm Hg 
with evidence of chronic tissue hypoxia, as demon-
strated by cor pulmonale or polycythemia.

 e.  Diuretics: Use of diuretics is indicated only for 
treatment of cor pulmonale and right-sided heart 
failure.

 f.  Smoking cessation: At any time in the course of 
COPD, smoking cessation can be and is of benefit. 
Do not accept “I’ve smoked too long and I am too 
old to quit.”

 g.  Counseling/support groups: Group therapy with 
other patients with COPD often helps the patient 
come to terms with the disease.

http://www.aafp.org/afp/2014/0301/p359.html
http://www.aafp.org/afp/2012/0715/p173.html
http://www.aafp.org/online/en/home/cme/selfstudy/cases/copd.html
http://www.aafp.org/online/en/home/cme/selfstudy/cases/copd.html
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C H A P T ER  29

Asthma
Some wheeze, some don’t, but it’s still 
serious

CLINICAL CASE PROBLEM 1

A 22-Year-Old Man with a Chronic Cough

A 22-year-old man presents to your office for assess-
ment of a chronic cough. He has just moved to your city 
and will be attending the university there. He has moved 
into an apartment in the basement of a house.

As soon as he moved in, he began to notice a chronic, 
nonproductive cough associated with shortness of 
breath. He has never had these symptoms before, and 
he has no known allergies. When he leaves for school 
for the day, the symptoms disappear. The symptoms 
are definitely worse at night.

His landlady has three cats. He did not think he was 
allergic to cats, but now he thinks that might be the 
cause of the problem.

On examination, his respiratory rate is 16 breaths 
per minute and regular. He is in no distress at the pres-
ent time. There are a few expiratory rhonchi heard in 
all lobes. His blood pressure is 120/70 mm Hg, and his 
pulse is 72 beats per minute and regular.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  paroxysmal nocturnal cough syndrome
 b.  hyporesponsive airways disease
 c.  cough variant asthma
 d.  allergic bronchitis
 e.  none of the above

 2.  In children, which of the following statements is (are) 
true?

 a.  it is sometimes difficult to differentiate asthma 
from bronchiolitis

 b.  some children with an episode of bronchiolitis do 
not develop asthma

 c.  the relationships among bronchiolitis, ongoing bron-
chial hyperactivity, and asthma are unclear, although 
many children with bronchiolitis develop asthma

 d.  a, b, and c
 e.  none of the above

 3.  Which of the following is (are) included in the work-
ing definition of asthma?

 a.  reversible airway obstruction
 b.  airway inflammation
 c.  bronchial airway hyperresponsiveness to a variety 

of stimuli

 d.  expiratory rhonchi
 e.  a, b, and c
 f.  all of the above

 4.  Which of the following statements regarding preva-
lence and mortality of asthma is (are) false?

 a.  the mortality from asthma is increasing
 b.  the prevalence of cases of asthma from various 

causes continues to increase
 c.  asthma mortality tends to be higher in inner cities 

in minorities
 d.  all of the above
 e.  none of the above

 5.  Asthma, from a pathophysiologic basis, is primarily:
 a.  a bronchoconstricting process
 b.  an allergenic stimulus process
 c.  an inflammatory process
 d.  a bronchial hyperreactivity process
 e.  an immunoglobulin E–mediated antigen-antibody 

reaction

 6.  Following antigenic stimulation of the bronchial air-
way, which cell is most responsible for the beginning 
of the airway’s response?

 a.  the basophil
 b.  the mast cell
 c.  the eosinophil
 d.  the bronchial epithelial cell
 e.  the bronchial mucus-producing goblet cells

 7.  What substance(s) released by the cell is (are) 
most responsible for the beginning of the airway’s 
response?

 a.  histamine
 b.  proteolytic enzymes
 c.  heparin
 d.  chemotactic factors
 e.  all of the above

 8.  The parameter(s) most useful in evaluating a patient 
with asthma is (are):

 a.  peak flow
 b.  peak inspiratory flow rate
 c.  forced expiratory volume in 1 second (FEV1)
 d.  none of the above
 e.  all of the above

 9.  The main classification classes for asthma as pro-
vided by the Expert Panel Report 3 (2007) from the 
National Heart, Lung, and Blood Institute include:

 a.  severe persistent
 b.  moderate persistent
 c.  mild persistent
 d.  intermittent
 e.  all of the above
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 10.  The reversible airflow obstruction seen in asthma 
results from which of the following?

 a.  bronchoconstriction
 b.  mucous plug formation
 c.  edema
 d.  a and b
 e.  a, b, and c

 11.  Which of the following is (are) a clinical hallmark(s) 
of asthma?

 a.  cough
 b.  nocturnal dyspnea
 c.  wheezing
 d.  shortness of breath
 e.  a, c, and d

 12.  Which of the following is (are) associated with an 
increase in asthma incidence?

 a.  migration from a rural to an urban environment
 b.  migration from more developed countries to Indo-

nesia, Greece, or India
 c.  migration from a developing country to a western-

ized country
 d.  migration from temperate countries to more trop-

ical countries
 e.  a and c

CLINICAL CASE PROBLEM 2

A 24-Year-Old Runner with Wheezing and 
Shortness of Breath

A 24-year-old otherwise healthy cross-country runner 
reports wheezing and shortness of breath only when 
she is exercising, especially in the cold air. These symp-
toms are getting worse.

 13.  Which of the following statements regarding exer-
cise-induced bronchospasm (EIB) is false?

 a.  many patients with EIB already have clinically rec-
ognized asthma

 b.  EIB can occur in exercisers with no history or 
symptoms of asthma otherwise

 c.  during the past few decades, the prevalence of EIB 
has been increasing in elite athletes

 d.  EIB is found especially in those who engage in 
endurance sports

 e.  EIB is accurately diagnosed by the characteristic 
history

 14.  Which of the following is the agent of choice for the 
treatment of acute symptoms in these circumstances?

 a.  inhaled beta2 agonists
 b.  oral aminophylline
 c.  inhaled anticholinergics
 d.  inhaled sodium cromoglycate
 e.  oral corticosteroids

 15.  What is the mechanism of action of the agent of 
choice in question 14?

 a.  mast cell stabilizer
 b.  inhibitor of early-phase reaction
 c.  inhibitor of late-phase reaction
 d.  bronchodilator
 e.  none of the above

 16.  What is the preexercise preventive treatment of 
choice for EIB?

 a.  cromolyn or nedocromil inhaler
 b.  leukotriene modifiers
 c.  inhaled anticholinergic
 d.  inhaled steroid
 e.  inhaled beta2 agonist

 17.  Nonpharmacologic means of reducing EIB include 
all of the following except:

 a.  a high-salt diet may decrease EIB by improving 
vascular volume

 b.  nose breathing
 c.  warming up for a 5-kilometer run by doing short 

sprints 20 minutes before
 d.  regular intake of higher levels of cold-water fish or 

fish oil may reduce EIB
 e.  a and c are both false

 18.  For a patient with EIB who has frequent symptoms 
despite nonpharmacologic treatment modalities and 
a beta2 agonist for acute symptoms, choose the list of 
long-term medications for better control in the cor-
rect order of efficacy (most effective to least effective).

 a.  salmeterol inhaled (Serevent) > inhaled corticoste-
roid > montelukast (Singulair) > theophylline

 b.  cromolyn inhaled (Intal) > montelukast (Singulair) 
> theophylline > salmeterol inhaled (Serevent)

 c.  tiotropium inhaled (Spiriva) > cromolyn inhaled 
(Intal) > montelukast (Singulair) > theophylline

 d.  inhaled corticosteroid > montelukast (Singulair) > 
salmeterol inhaled (Serevent) > theophylline

 e.  salmeterol inhaled (Serevent) > cromolyn inhaled 
(Intal) > montelukast (Singulair) > theophylline

 19.  Vocal cord dysfunction can masquerade as EIB or 
asthma. Characteristics of vocal cord dysfunction 
include all of the following except:

 a.  hallmark symptoms include a sense of throat clos-
ing or choking with severe shortness of breath

 b.  it is found usually in highly competitive adolescent 
and young adult men

 c.  a bronchial provocation challenge test often needs 
to be done to exclude other entities such as EIB

 d.  directly witnessing an attack during exercise often 
is key in making a diagnosis

 e.  it usually occurs in 20- to 40-year-old women who 
often have a history of a psychological disorder
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 20.  What is the chief characteristic of exercise-induced 
hyperventilation?

 a.  excess CO2 build up during exercise leading to 
compensatory deep rapid breathing

 b.  loss of control of breathing, often during intense 
exercise, resulting in rapid shallow breaths

 c.  a method of banking oxygen just before intense 
exercise that may be mistaken for EIB

 d.  a recurrent syndrome triggered by even mild exer-
cise in patients with panic disorder

 e.  none of the above

CLINICAL CASE PROBLEM 3

A 30-Year-Old New Patient with Chronic 
Asthma

Mr. Smith is a 30-year-old accountant who has noticed 
that his asthma, which he has had since he was a young 
child, has gotten worse. He has recently moved from a 
rural area to the urban area where you practice.

 21.  Which of the following stepped care classifications 
used to guide pharmacotherapy in asthma require(s) 
environmental control as the necessary first step for 
his treatment?

 a.  intermittent asthma
 b.  mild persistent asthma
 c.  moderate persistent asthma
 d.  severe persistent asthma
 e.  all of the above

 22.  All except which of the following are characteristics of 
mild persistent asthma?

 a.  symptoms occurring more than twice a week but 
less than once a day

 b.  exacerbations that affect activity
 c.  peak expiratory flow (PEF) greater than 80% of 

personal best
 d.  PEF variability of 20% to 30%
 e.  nocturnal symptoms two to three times per week

 23.  Which of the following most accurately describes the 
preferred pharmacologic treatment of moderate per-
sistent asthma in adults?

 a.  inhaled sodium cromoglycate alone
 b.  inhaled beta2 agonists alone
 c.  inhaled corticosteroids alone
 d.  daily inhaled corticosteroids plus long-acting 

inhaled beta2 agonists, if needed
 e.  inhaled sodium cromoglycate continually plus 

intermittent inhaled beta2 agonists

 24.  All except which of the following are characteristics of 
severe persistent asthma?

 a.  continual symptoms
 b.  frequent exacerbations that may last days

 c.  infrequent nighttime symptoms
 d.  PEF rates less than 60% of personal best
 e.  PEF variability of more than 30%

 25.  Pharmacotherapy of severe persistent asthma includes:
 a.  high-dose steroids by mask
 b.  long-acting bronchodilator
 c.  sustained-released theophylline
 d.  quick relief with an inhaled beta2 agonist as needed
 e.  all of the above

 26.  In a patient whose PEF rate is less than 50% of per-
sonal best, suggesting a severe exacerbation, the ini-
tial home treatment includes which of the following?

 a.  an inhaled short-acting beta2 agonist administered 
three times by metered-dose inhaler or one time 
by nebulizer

 b.  inhaled cromolyn, three times by metered-dose 
inhaler or one time by nebulizer

 c.  an inhaled corticosteroid, administered three times 
by metered-dose inhaler or one time by nebulizer

 d.  subcutaneous self-administered epinephrine
 e.  none of the above

 27.  Which of the following pulmonary function tests is 
the most useful for diagnosis of asthma?

 a.  decreased forced vital capacity (FVC)
 b.  increased residual volume
 c.  a ratio of FEV1/FVC of 75%
 d.  increased functional residual capacity
 e.  increased total lung capacity

 28.  Which of the following pulmonary function tests is 
most easily carried out at home?

 a.  FEV1/FVC ratio
 b.  FVC
 c.  midexpiratory flow rate
 d.  PEF rate
 e.  residual volume

 29.  Which of the following is the most common abnor-
mality observed on the chest radiograph in a patient 
with asthma?

 a.  hyperinflation
 b.  increased bronchial markings
 c.  atelectasis
 d.  flattening of the diaphragm
 e.  all of the above are equally common

 30.  What is the most common abnormality seen on phys-
ical examination of a patient with asthma?

 a.  increased respiratory rate
 b.  inspiratory rales
 c.  inspiratory rhonchi
 d.  expiratory rales
 e.  expiratory wheezes
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 31.  Environmental control as a part of the therapeutic 
intervention involves a search for and elimination 
of which of the following agents from the patient’s 
environment?

 a.  air pollution
 b.  pollens, molds, mites, cockroaches, and pets
 c.  tobacco smoke, wood stoves, and fumes
 d.  workplace exposures
 e.  sulfates, aspirin, other nonsteroidal antiinflamma-

tory drugs, and other potential offending drugs
 f.  all of the above

 32.  Pure cough variant asthma has which of the following 
characteristics?

 a.  patients often have to go from physician to physi-
cian until someone makes the diagnosis

 b.  it is treated in the same manner as non–cough vari-
ant asthma

 c.  cough variant asthma is uncommon
 d.  a and b
 e.  all of the above

 33.  A patient who presents to the emergency department 
in acute respiratory distress resulting from a severe 
attack of asthma should be treated with all except 
which of the following?

 a.  warm, humidified, high-flow-rate oxygen
 b.  constant bedside monitoring
 c.  intravenous corticosteroids
 d.  intravenous fluids
 e.  intravenous antibiotics

 34.  Which of the following statements regarding child-
hood asthma is false?

 a.  there is a significant hereditary component to the 
probability of a child’s acquiring asthma

 b.  asthma in children often is associated with parental 
smoking

 c.  asthmatic children are often allergic to aspirin 
(acetylsalicylic acid)

 d.  inhaled corticosteroids, administered properly, do 
not pose a major risk or hazard to childhood growth

 e.  many children who are asthmatic go on to outgrow 
it completely

 35.  Which of the following viral agents has been impli-
cated as a cause of asthma?

 a.  respiratory syncytial virus
 b.  parainfluenza virus
 c.  adenovirus
 d.  rhinovirus
 e.  influenza virus

 36.  Long-acting beta agonists such as salmeterol:
 a.  improve peak flow levels and symptoms in asthma 

patients not adequately controlled with inhaled 
corticosteroids alone

 b.  are appropriately used as rescue inhalers
 c.  are associated with increased asthma-related hos-

pitalization and death
 d.  help decrease bronchial inflammation
 e.  a and c

ANSWERS

 1.  c. This patient has cough variant asthma. Physicians 
should be aware that cough variant asthma is partic-
ularly common in children but can occur, as in this 
case, in adults as well. The diagnosis is often missed 
because in many cases there is no wheezing.

 2.  d. It is sometimes difficult to differentiate between 
asthma and bronchiolitis on the basis of symptoms, 
signs, and laboratory findings. Some children with an 
episode of bronchiolitis do not develop asthma.
The relationship between bronchiolitis and asthma is 

unclear. There is good evidence at this time that bronchi-
olitis may be a risk factor for asthma and may predispose 
to asthma.

 3.  e. The current working definition of asthma is a 
chronic inflammatory disorder of the airways that 
includes: (1) airway obstruction that is usually revers-
ible; (2) chronic airway inflammation; and (3) increased 
bronchial hyperresponsiveness to various stimuli.

 4.  a. The mortality from asthma during the period 
2000-2009 declined in the United States, not 
increased. Asthma is often referred to as an obstruc-
tive lung disease manifested by recurring wheezing. 
The obstruction is secondary to inflammation, muco-
sal edema, mucus hypersecretion, and smooth muscle 
contraction.

CLINICAL CASE MANAGEMENT PROBLEM

Jill, a 25-year-old with newly diagnosed moderate per-
sistent asthma, has been found on allergy testing to 
be severely allergic to dust mites and mold and mod-
erately allergic to cats and tree pollens common to 
her area. She recently moved into a townhouse with 
wood floors on the first and second floors but wall-to-
wall carpeting in her bedroom. There are many throw 
rugs throughout the house. She has a total of about 
10 houseplants. There is an unfinished basement that 
periodically has minor flooding in heavy rainstorms. 
She has a cat that likes to sleep on her bed during 
the day. Heating is by a heat pump with electric heat-
ing backup that is distributed through forced hot air 
vents. She does not have much furniture yet for her 
new home but plans to make some major purchases 
within the near future.

How would you advise Jill on environmental con-
trols to help her asthma?
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Asthma affects more than 17 million Americans each 
year. Despite efforts to provide better diagnostics, pre-
vention, and treatment, the prevalence from asthma con-
tinues to increase.

 5.  c. Our understanding of the pathophysiology of 
asthma has undergone considerable change in the 
past few years. This has had a substantial impact on 
treatment. Asthma is now recognized as an inflam-
matory disorder. Although bronchoconstriction 
and bronchial hyperreactivity are characteristics of 
asthma, the basic underlying pathophysiologic pro-
cess is inflammation in the bronchial wall.

 6.  b. For further comment, see answer 11.

 7.  e. For further comment, see answer 11.

 8.  c. The FEV1 is the most useful parameter in eval-
uating patients with asthma. The rate in disciplined 
patients is helpful in following lung function, espe-
cially on exposure to various allergens. For further 
comment, see answer 11.

 9.  e. It is important to identify these characteristic 
classes because they lead to a stepwise approach to 
the identification and treatment of asthma. For fur-
ther comment, see answer 11.

 10.  e. For further comment, see answer 11.

 11.  e. The diagnosis of asthma is often made on the 
basis of a typical history of abrupt dyspnea, with a 
dry, nonproductive cough and wheezing.

Questions 6 to 11 describe the pathophysiologic pro-
cess of asthma. The events are as follows:
Event 1: Beginning of the response of the bronchial  

wall to the particular antigenic/environmental 
stimulation.

Event 2: Environmental/antigenic stimulation leads to 
mast cell degranulation.

Event 3: Mast cell degranulation leads to the following:
 a.  Immediate release of preformed mediators from 

granules.
 b.  Release of secondary mediators, including (i) 

histamine, (ii) chemotactic factors, (iii) proteolytic 
enzymes, and (iv) heparin.

Event 4: The release of these mediators leads to signifi-
cant smooth muscle bronchoconstriction.

Event 5: The initial bronchial constriction leads to 
recruitment of other inflammatory cells, including 
(a) neutrophils, (b) eosinophils, and (c) mononuclear 
cells.

Event 6: The recruitment of these “secondary mediator 
cells” has demonstrated the release of (a) cytokines, 
(b) vasoactive factors, and (c) arachidonic acid metab-
olites.

Event 7: Activation of epithelial and endothelial cells 
occurs, enhancing inflammatory responses.

Event 8: Release of interleukins 3 to 6, tumor necrosis 
factor, and interferon-gamma has been demonstrated 
in the inflammatory response.

The importance of these series of events is as follows:
	•	 	The	early-phase	reaction	of	asthma	is	mediated	by	

the “primary mediators”: neutrophils, eosinophils, 
and mononuclear cells.

	•	 	The	late-phase	reaction	of	asthma	is	mediated	by	the	
“secondary mediators”: cytokines, vasoactive factors, 
and arachidonic acid metabolites.

	•	 	Important	summary	points	include	the	following:
	•	 	Asthma	is	a	chronic	inflammatory	disorder	of	the	

lower airways characterized by episodes of acute 
symptomatic exacerbations overlying chronic inflam-
mation. Inflammation results in the following:

 1.  Increased bronchial hyperresponsiveness to stimuli
 2.  Reversible airflow obstruction by (a) bronchoc-

onstriction, (b) mucous plug formation, and (c) 
edema

 Atopy is a predisposing factor in many patients.

 12.  e. Asthma incidence increases with migration from 
rural or third world countries to westernized or urban 
environments. The cause of this is unknown but may 
include exposure to multiple antigens, pollution, the 
effects of a stressful or hectic lifestyle, and alterations 
in diet, among other factors.

 13.  e. EIB occurs commonly in known asthmatics (in 
up to 80%) but can be found in isolation with no 
other asthma symptoms. Endurance sports espe-
cially increase the volume of air contaminated with 
allergens and pollutants that are thought to injure 
the airways and to trigger EIB. Up to one fifth of 
recent Olympic team members in endurance sports 
have been diagnosed with EIB, a prevalence that has 
more than doubled in the past 30 years. Diagnosis 
based just on a history of exercise-induced respi-
ratory symptoms has been shown to be inaccurate. 
The differential diagnosis of EIB includes vocal cord 
dysfunction, exercise-induced hyperventilation, and 
poor fitness as well as cardiac causes. If symptoms 
do not improve with standard treatment, assessment 
of FEV1 by spirometry with a bronchial provoca-
tion test may be indicated. Nose breathing or the 
wearing of masks may help EIB. Warming up with 
brief sprints of submaximal workouts may mark-
edly reduce bronchospasm in exercise done shortly 
thereafter, perhaps by inducing a refractory period as 
well as by improving blood flow and hydration of the 
bronchial tubes.
Short-acting beta2 agonists such as albuterol are the 

treatment of choice for acute EIB symptoms. Inhaled 
corticosteroids and leukotriene inhibitors help reduce 
EIB if long-term maintenance treatment is needed.
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 14.  a. The agent of choice for acute symptoms caused 
by exercise-induced or cold air–induced asthma is 
a short-acting beta2 agonist, such as albuterol. See 
answer 13.

 15.  e. Albuterol works as a bronchodilator. See answer 
13.

 16.  e. Inhaled short-acting beta2 agonists are the best 
preexercise treatments for EIB and will prevent symp-
toms in up to 80% of patients with EIB. Long-acting 
beta2 agonists can also mitigate symptoms up to 12 
hours but should not be taken daily because they may 
mask underlying asthma symptoms. Cromolyn and 
nedocromil inhalers are acceptable secondary agents. 
Both should be taken 5 to 10 minutes before exercise. 
Cromolyn lasts about 2 hours; nedocromil lasts up to 
4 hours. Both have minimal side effects.

 17.  a. Warming up, such as doing sprints, helps 
improve blood flow and hydration of the bronchial 
tubes and induces a refractory period that may reduce 
EIB. Breathing through the nose (“nature’s humidi-
fier”) or wearing a mask if practical may also help. In 
some studies, high-dose omega-3 fatty acids, such as 
those found in fish oil, have been shown to reduce 
EIB, although a recent Cochrane review did not 
show clear benefit of omega-3 fatty acids for asthma 
in general. The dose in studies with positive results 
has been on the order of about 6 g of omega-3 fatty 
acid or more per day. Excess omega-6 fatty acids 
(e.g., those in vegetable seed oil, such as corn oil) 
should be reduced. Increased sodium has not been 
shown to help and may actually worsen bronchial 
hypersensitivity.

 18.  d. Inhaled corticosteroids are generally the treat-
ment of choice for long-term management of dif-
ficult-to-treat EIB, just as they are for asthma in 
general. Leukotriene inhibitors are effective but less 
efficacious. Long-term beta2 agonists such as salme-
terol may work but reduce acute bronchoprotection. 
Theophylline has limited use in EIB. Tiotropium is 
indicated for chronic obstructive pulmonary disease, 
not EIB. See answer 13.

 19.  b. Vocal cord dysfunction is characterized by abnor-
mal closing of the vocal cords during exercise, leading 
to a sense of throat tightness, choking, and dyspnea 
with inspiratory stridor. These symptoms resolve 
within minutes of stopping exercise. It is thought to 
be largely psychogenic and is found mainly in 20- to 
40-year-old women who are anxious or depressed or 
have a history of other psychiatric disorders. Bron-
chial provocation tests are often needed to rule out 
other entities. Direct witnessing of an attack, in 

which the exerciser chokes, leans forward, and com-
plains of a strangling sensation in the throat, can help 
make the diagnosis.

 20.  b. Exercise-induced hyperventilation is a relatively 
common disorder found in athletes in which they 
lose control of their breathing and breathe high 
in the chest with rapid shallow breaths rather than 
using the abdominal muscles. It can coexist with EIB. 
Patients will complain of throat tightness and short-
ness of breath. Laryngoscopy is required to rule out 
vocal cord dysfunction, and a bronchial provocation 
test may be required to rule out or to clarify if there 
is also EIB. It is important to suspect in the exerciser 
who is not responding to the usual treatment of EIB. 
Treatment consists of abdominal breath training 
exercises, often with the assistance of a psychologist.

 21.  e. All of the above.

 22.  e. The characteristics of mild persistent asthma 
include symptoms twice a week but less than once 
a day. Exacerbations may affect activity. Nighttime 
symptoms occur more than twice per month, FEV1 
or PEF is 80% or more, and PEF variation is 20% to 
30%.

 23.  d. The pharmacotherapy for moderate persistent 
asthma in adults and children 5 years of age and older 
includes the use of a daily medium-dose inhaled 
corticosteroid and the addition, if needed, of a 
long-acting inhaled beta2 agonist or sustained-release 
theophylline.

 24.  c. Infrequent nighttime symptoms is incorrect. 
Nighttime symptoms occur frequently.

 25.  e. The treatment for severe persistent asthma 
includes the following: (1) antiinflammatory treat-
ment with an inhaled corticosteroid; (2) long-act-
ing bronchodilators with inhaled beta2 agonists; (3) 
sustained-release theophylline or long-acting beta2 
agonist tablets; and (4) corticosteroid tablets or 
syrup (2 mg/kg/day, with no more than 60 mg/day). 
Short-acting inhaled beta2 agonists can be used as 
needed to control symptoms.

 26.  a. A PEF measuring less than 50% of personal 
best suggests a severe exacerbation. Initial treatment 
should include an inhaled short-acting beta2 agonist 
administered three times by metered-dose inhaler or 
one time by nebulizer. If the PEF rate remains less 
than 50% of personal best or wheezing and short-
ness of breath persist, the patient should repeat the 
beta2 agonist and proceed to the nearest emergency 
department.
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 27.  c. Remember, however, that the FEV1 is the most 
sensitive in evaluating patients with asthma.

 28.  d. The PEF rate is a useful tool for clinician assess-
ment and patient self-assessment of asthma. It is also 
useful to monitor and change therapy and to diagnose 
exacerbations. Patients should establish their per-
sonal best PEF rate. PEF requires maximal effort and 
therefore is not useful if the patient does not coop-
erate. This is established after therapy extinguishes 
symptoms. For 2 to 3 weeks, the patient records his 
or her PEF rate daily in the early afternoon with the 
same meter. An average is obtained. The PEF rate 
should be recalculated every 6 months to account for 
growth in children or disease progression.

 29.  e. The most common abnormality observed on the 
chest radiograph in a patient with asthma is increased 
bronchial markings.

 30.  a. Following is an overview of the clinical findings 
and their importance in asthma.
Physical examination signs and symptoms: (1) 

increased respiratory rate; (2) use of accessory muscles 
of respiration (intercostals, sternocleidomastoid, scalene 
muscles); (3) dyspnea and anxiety; (4) the most charac-
teristic lung finding on auscultation is expiratory rhonchi 
(wheezes); rhonchi are high-pitched sounds that occur 
when air has to travel through a constricted or inflamed 
passageway; (5) nasal flaring; (6) cyanosis in severe cases 
(lips); and (7) paroxysmal cough.

Chest radiograph findings: (1) The most character-
istic radiograph abnormality in asthma is the presence of 
increased bronchial wall markings. (This is most promi-
nent when viewed from the end-on position. This finding 
results from the increase in the thickness of the bronchial 
wall and changes in the epithelium, which are associated 
with inflammation. These changes are translated into 
increased radiopacity.) (2) There is also flattening of the 
diaphragm in some cases as a result of chronic inflamma-
tion and use of the accessory muscles of respiration.

The most useful pulmonary function tests: (1) PEF 
rate (this is discussed earlier); (2) FEV1/FVC in percent-
age (normal 80%; this measures the amount of air volume 
that can be expressed in 1 second over the total amount 
of lung air volume that can be expressed; it is by far the 
most important test done in a spirometry laboratory for 
the diagnosis and management of asthma); (3) MEF25-75 
in percentage (normal 75%; this is the maximum expira-
tory flow that occurs between 25% and 75% of the vital 
capacity).

 31.  f. All of the above.

 32.  d. The following features of cough variant asthma 
should be borne in mind: (1) Cough variant asthma is 

common. At least 33% of children with asthma will 
have only the cough, no wheezing. (2) Adults, like 
the patient described, also may develop cough variant 
asthma.

 33.  e. An acute, severe asthmatic attack is an emergency. 
The basic elements of treatment are as  follows: (1) give 
inhaled beta2 agonist by nebulizer; (2) ensure that the 
patient is sitting up; (3) immediately give the patient 
warm, humidified 100% oxygen by a Venturi mask; 
(4) start two intravenous lines; (5) begin an intrave-
nous corticosteroid immediately; (6) obtain blood gas 
and electrolyte analyses; (7) monitor vital signs con-
tinuously (with an electrocardiogram hooked into the 
main computer at the nurses’ desk); and (8) once the 
patient is stable, transfer him or her to an observation 
unit if this has been a severe attack and you have had 
trouble controlling it; do not discharge the patient.

 34.  e. There is a significant heredity component to 
asthma. If one parent has it, the child may have up to 
a 25% risk. If two parents have it, the child’s risk may 
be up to 50%.
There is a strong association between parental smok-

ing and asthma in children.
Many children who have asthma are allergic to 

aspirin and other nonsteroidal antiinflammatory drugs. 
Remember that asthma, nasal polyps, and aspirin allergy 
constitute a recognized triad.

Patients do not “outgrow” asthma. Children who 
have asthma may experience less severe attacks as adults, 
or they may never experience problems. However, they 
have not outgrown it; they still have a tendency for 
chronic inflammation in the bronchial tubes.

 35.  a. There appears to be a strong association between 
respiratory syncytial virus (the main virus causing 
bronchiolitis) and asthma. Although it is difficult to 
say that the relationship is cause and effect, there 
is enough good evidence to suggest that it might 
be. More research in this area may help resolve this 
issue.

 36.  e. Long-acting beta agonists appear to be a dou-
ble-edged sword: they improve asthma control but 
lead to a worse outcome when exacerbations do 
occur, probably because tolerance develops to their 
use. Thus, they are associated with increased rates of 
hospitalization and death from asthma, which has led 
the Food and Drug Administration to issue a boxed 
warning limiting their use to second-line therapy 
when low- or medium-dose inhaled corticosteroids 
are insufficient for adequate asthma control. They 
should never be used as rescue inhalers; such inap-
propriate use has led to a number of deaths. They do 
not decrease bronchial inflammation.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Environmental control is considered a central part of 
asthma management. It is recommended by all major 
medical associations involved in asthma care and should 
be done with all levels of severity of asthma. It is based on 
the inherent logic that if a patient is allergic to an allergen, 
minimizing exposure to that allergen should help. An envi-
ronmental survey is first done; then, on the basis of this 
survey, specific allergy testing is done to document clinical 
suspicion of specific allergies. This is a great application 
of a home visit. A good resource on environmental con-
trols is www.neefusa.org/health/Asthma_Guidelines.pdf.

Although there is a fair amount of evidence that var-
ious control methods reduce the allergen in question, 
there is much less evidence that this translates into bet-
ter asthma control, mainly because few rigorous studies 
have been done. Despite their widespread recommen-
dation, certain specific environmental controls have not 
been shown to be beneficial. For example, Gøtzsche 
and colleagues found no evidence that commonly pre-
scribed methods of house dust mite control led to any 
improvement in asthma in a major Cochrane metaanal-
ysis. Whether this is because environmental control of 
these specific allergens simply does not work or pres-
ent methods of doing so are insufficient or the effects of 
control on asthma take longer to be manifested than the 
length of most studies is an open question.

Commonly accepted environmental controls that 
might help include the following:
 1.  Minimize indoor air pollution (which is often worse 

than outdoor air pollution)
 a.  Have a rigorous no smoking rule for the household.
 b.  Keep the house clean. Use only vacuum cleaners 

that are equipped with a HEPA/microfilter system.
 c.  Ensure adequate ventilation. Put filters on vents 

bringing air into rooms.
 d.  Vent to the outside any particle-producing appli-

ance, such as a range or wood stove.
 e.  Minimize use of strong chemicals, odors, and 

dusts including insect sprays, hair sprays, 
cleaning products, paint fumes, sawdust, and air 
fresheners. Ensure adequate ventilation if they 
must be used in the house.

 2.  Minimize exposure to outdoor pollution
 a.  Stay inside or limit vigorous exercise when the air 

quality index is poor.
 b.  Filter air coming into the house with a HEPA filter.
 c.  Consider moving to a low-pollution area if effects 

on quality of life are major.
 d.  Do not exercise vigorously next to busy roads.
 3.  If one did want to reduce dust mites
 a.  Encase bedding, especially pillows but also mat-

tresses and box springs, in allergen-impermeable 
covers.

 b.  Wash bedding weekly in hot water (130 degrees 
or more). This entails buying special blankets that 
can tolerate this washing.

 c.  Minimize “dust collectors,” such as plush fabric 
upholstery, draperies, and stuffed toys. Use 
wipeable surface furniture and blinds instead.

 d.  Avoid excess humidity, which favors dust mite 
growth.

 e.  Avoid wall-to-wall carpet. Periodically put throw 
rugs upside down in the sun to kill dust mites.

 f.  Vacuum with a microfilter/HEPA filter–equipped 
vacuum cleaner when the asthmatic person is 
not around or use a mask.

 g.  Damp mop or use dust magnet or special rags to 
clean dust.

 4.  Eliminate mold and mildew
 a.  Repair leaky faucets and pipes.
 b.  Properly seal tiles in wet areas such as shower 

stalls to avoid mildew growth.
 c.  Clean shower curtains regularly.
 d.  Control relative humidity to less than 50%. Use a 

dehumidifier if necessary.
 e.  Vent moisture-producing appliances such as 

dryers to the outside.
 f.  Ensure adequate ventilation in damp areas. 

Install exhaust fans if necessary.
 g.  Seal leaky basements. Provide a sump pump for 

backup.
 h.  Avoid working with decaying leaves, mulch, or 

similar materials or wear a mask.
 i.  Avoid standing water in saucers or waterlogged 

houseplants.
 j.  Mold can be cleaned with a 1/10 chlorine bleach 

solution. (Never mix with other types of cleaning 
solutions—may produce toxic fumes!)

 k.  HEPA filters, either central or stand-alone portable 
units, are effective at cleaning any airborne allergen.

 5.  Cockroaches
 a.  Keep eating areas clean.
 b.  Store garbage in closed containers.
 c.  Seal crevices where cockroaches enter. Boric acid 

powder in crevices will discourage cockroaches.
 d.  If pest management services must be used, 

choose a company that specializes in integrated 
pest management, which uses the least toxic 
options possible.

 e.  Do not use strong pesticides, especially the 
spray type, inside the house.

 6.  Avoid animal dander
 a.  Cats are one of the most allergenic of animals. 

Avoid having a cat if at all possible or give it to 
another home. If you insist on keeping a cat, at 
least have it not sleep in the bedroom or on the 
laundry. Try washing the cat regularly (twice a 
week) with an allergen removal wash.

 b.  If the family wants a pet, get one that does not have 
fur or feathers. If one must have a dog, choose one 
that has hair instead of fur, such as a poodle.

http://www.neefusa.org/health/Asthma_Guidelines.pdf
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SUMMARY

 1.  Asthma is a chronic inflammatory disease of the 
airways.

 2.  All that wheezes is not asthma, and not all asthma 
wheezes.

 3.  A moderately severe to severe attack of asthma is an 
emergency. Do not discharge the patient unless you 
are sure that the asthma attack is resolved completely.

 4.  The mortality from asthma is decreasing, but preva-
lence is increasing.

 5.  There is effective prophylaxis for exercise-induced 
asthma.

 6.  Cough variant asthma is common but often 
misdiagnosed.

 7.  There is nothing wrong with a short course (sev-
eral days) of oral steroids (prednisone 20 mg to 60 
mg/day) for a severe case of asthma. It works, and it 
will keep the patient out of the hospital and out of 
danger.

 8.  Environmental control of triggers is an important 
first step in management.

 9.  Suggest peak flow meters to all of your patients with 
asthma for home monitoring.

 10.  Suggest use of a spacer with all metered-dose inhal-
ers. They improve efficiency of medication delivery.

 11.  Stepped care provides a rational rubric for pharma-
cotherapy (Figs. 29-1 to 29-3). Pharmacologic man-
agement includes the use of control agents such as 
inhaled corticosteroids, inhaled cromolyn or ned-
ocromil, long-acting bronchodilators, leukotriene 
modifiers, and antiimmunoglobulin E (IgE) anti-
bodies such as omalizumab. Quick relief medication 
for patients of all ages is the rapid acting beta2 ago-
nist albuterol.

 12.  Inhaled corticosteroids are superior to leukotriene 
inhibitors when used as monotherapy in adults and 
children with persistent asthma.

 13.  Education about control of allergens and triggers is 
key to good management of asthma.

 14.  Periodic reassessment of management plans are nec-
essary as symptoms and signs can change over time.

Intermittent
Asthma

Persistent Asthma: Daily Medication
Consult with asthma specialist if step 3 care or higher is required.

Consider consultation at step 2.

Step 1

Preferred:

SABA PRN

Step 2

Preferred:

Alternative:

Low-dose ICS

Cromolyn or
montelukast

Step 3

Patient Education and Environmental Control at Each Step

Quick-relief medication for all patients

• SABA as needed for symptoms.  Intensity of treatment depends on severity of symptoms.
• With viral respiratory infection:  SABA q 4-6 hours up to 24 hours (longer with physician consult).

Consider short course of oral systemic corticosteroids if exacerbation is severe or patient has history of
previous severe exacerbations.

• Caution:  Frequent use of SABA may indicate the need to step up treatment.  See text for
recommendations on initiating daily long-term-control therapy.

Preferred:

Medium-dose
ICS

Step 4

Preferred:

Medium-dose
ICS + either
LABA or
montelukast

Step Approach for Managing Asthma in Children 0 to 4 Years of Age

Step 5

Preferred:

High-dose
ICS + either
LABA or
montelukast

Step 6 Step up if
needed

(first, check
adherence,

inhaler
technique, and
environmental

control)

Assess
control

Step down if
possible

(and asthma
is well

controlled at
least 3 months)

Preferred:

High-dose
ICS + either
LABA or
montelukast

Oral systemic
corticosteroids

F IGURE 29-1  (From National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program: Expert Panel Report 3: Guidelines for the 
Diagnosis and Management of Asthma. Washington, DC: U.S. Department of Health and Human Services; 2007.)

Continued
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SUMMARY—cont’d

Intermittent
Asthma

Persistent Asthma: Daily Medication
Consult with asthma specialist if step 4 care or higher is required.

Consider consultation at step 3.

Step 1

Preferred:

SABA PRN

Step 2

Preferred:

Low-dose ICS

Alternative:
Cromolyn,
LTRA,
nedocromil, or
theophylline

Step 3

Each Step:  Patient Education, Environmental Control, and Management of Comorbidities
Steps 2-4:  Consider subcutaneous allergen immunotherapy for patients who have allergic asthma
(see notes).

Quick-relief medication for all patients

• SABA as needed for symptoms.  Intensity of treatment depends on severity of symptoms:  up to
3 treatments at 20-minute intervals as needed.  Short course of oral systemic corticosteroids may
be needed.

• Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate
control and the need to step up treatment.

Preferred:

Low-dose
ICS + LABA

OR

medium-dose
ICS

Alternative:
Low-dose ICS
+ either LTRA,
theophylline,
or zileuton

Step 4

Step Approach for Managing Asthma in Children 5 to 11 Years of Age

Preferred:

Medium-dose
ICS +LABA

Alternative:
Medium-dose
ICS + either
LTRA,
theophylline,
or zileuton

Step 5

Preferred:

High-dose
ICS + LABA

AND

Consider
omalizumab
for patients
who have
allergies

Step 6 Step up if
needed

(first, check
adherence,

environmental
control, and
comorbid

conditions)

Assess
control

Step down if
possible

(and asthma
is well

controlled at
least 3 months)

Preferred:

High-dose
ICS + LABA
+ oral
corticosteroid

AND

Consider
omalizumab
for patients
who have
allergies

F IGURE 29-2  (From National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program: Expert Panel Report 3: Guidelines for the 
Diagnosis and Management of Asthma. Washington, DC: U.S. Department of Health and Human Services; 2007.)
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SUMMARY—cont’d

Intermittent
Asthma

Persistent Asthma: Daily Medication
Consult with asthma specialist if step 4 care or higher is required.

Consider consultation at step 3.

Step 1

Preferred:

SABA PRN

Step 2

Preferred:

Low-dose ICS

Alternative:
Cromolyn,
LTRA,
nedocromil, or
theophylline

Step 3

Each Step:  Patient Education, Environmental Control, and Management of Comorbidities
Steps 2-4:  Consider subcutaneous allergen immunotherapy for patients who have allergic asthma
(see notes).

Quick-relief medication for all patients

• SABA as needed for symptoms.  Intensity of treatment depends on severity of symptoms:  up to
3 treatments at 20-minute intervals as needed.  Short course of oral systemic corticosteroids may
be needed.

• Caution:  Increasing use of SABA >2 days a week for symptom relief (not prevention of EIB)
generally indicates inadequate control and the need to step up treatment.

Preferred:

EITHER:
Low-dose
ICS + either
LABA, LTRA,
or theophyllne

OR

Medium-dose
ICS

Step 4

Step Approach for Managing Asthma in Children ≥ 12 Years of Age and Adults

Preferred:

Medium-dose
ICS + LABA

Alternative:
Medium-dose
ICS + either
LTRA or
theophylline

Step 5

Preferred:

High-dose
ICS + LABA

Alternative:
High-dose
ICS + either
LTRA or
theophylline

Step 6 Step up if
needed

(first, check
adherence,

inhaler
technique,

environmental
control, and
comorbid

conditions)

Assess
control

Step down if
possible

(and asthma
is well

controlled at
least 3 months)

Preferred:

High-dose
ICS + LABA
+ oral systemic
corticosteroid

Alternative:
High-dose
ICS + either
LTRA or
theophylline
+ oral
systemic
corticosteroid

F IGURE 29-3  (From National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program: Expert Panel Report 3: Guidelines for the 
Diagnosis and Management of Asthma. Washington, DC: U.S. Department of Health and Human Services; 2007.)

http://www.neefusa.org/health/Asthma_Guidelines.pdf
http://www.nhlbi.nih.gov/guidelines/asthma/


SECTION THREE  Adult Medicine150

C H A P T ER  30

The Diagnosis and Management 
of Community-Acquired 
Pneumonia in the Adult

CLINICAL CASE PROBLEM 1

A 24-Year-Old University Student with a Dry, 
Hacking Cough

A 24-year-old previously healthy university student pres-
ents to the student health service with a 3-day history 
of a dry, hacking cough that was initially nonproductive 
but has become productive of scant, white sputum. The 
patient also complains of malaise, headache, and fever 
as well as muscle aches and pains. The patient had no 
other upper respiratory tract symptoms before this illness 
began (no rhinorrhea, sore throat, nor conjunctivitis).

The patient has had no episodes like this in the past; 
however, her roommate developed the same symptoms 
2 days ago.

On examination, the patient has a temperature of 
39° C, pulse 102 beats per minute, and respirations 24 
breaths per minute. You hear a few scattered rales in the 
left lung base but find no other abnormalities.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is the most cost-effective strat-
egy at the present time?

 a.  order no laboratory tests or imaging investigations; 
assume that it is viral and will clear up on its own

 b.  order no laboratory tests or imaging investigations; 
treat with ampicillin just to be on the safe side

 c.  order the complete workup: every possible test; no 
matter what the patient has, you will not be the one 
to get sued

 d.  on the basis of your clinical findings, order a chest 
radiograph

 e.  forget the tests; just treat her with “big-gun” therapy

 2.  What is the most likely diagnosis in this patient?
 a.  viral pneumonia
 b.  Mycoplasma pneumoniae pneumonia
 c.  Streptococcus pneumoniae pneumonia
 d.  Klebsiella pneumoniae pneumonia
 e.  no pneumonia of any kind, a case of simple acute 

bronchitis

 3.  If you ordered a chest radiograph, what would be the 
most likely finding?

 a.  nothing: clear and normal
 b.  left lower lobe pneumonia
 c.  patchy bilateral lower lobe infiltrates

 d.  right middle lobe infiltrates
 e.  bilateral upper lobe infiltrates

 4.  What is the treatment of choice for this patient?
 a.  symptomatic treatment only
 b.  ribavirin for respiratory syncytial virus
 c.  clarithromycin
 d.  ampicillin
 e.  penicillin G

CLINICAL CASE PROBLEM 2

A Very Sick 55-Year-Old Woman

A 55-year-old woman, previously healthy and recover-
ing from an episode of bronchitis, suddenly develops 
a “shaking chill,” followed by the onset of a high fever 
(temperature of 40° C), pleuritic chest pain, and cough 
productive of purulent, rust-colored sputum.

On examination, the patient appears ill. Her respira-
tory rate is 40 breaths per minute, and bronchial breath 
sounds are heard in the left lower lobe. Chest radiograph 
reveals consolidation present in the left lower lobe.

 5.  On the basis of the history, the physical examination, 
and the radiographic findings, what is the most likely 
laboratory finding if sputum is obtained?

 a.  gram-negative bacilli
 b.  gram-negative cocci
 c.  gram-positive bacilli
 d.  gram-positive cocci (lancet shaped)
 e.  mixed flora

 6.  What is the most likely organism responsible for this 
patient’s illness?

 a.  S. pneumoniae
 b.  K. pneumoniae
 c.  M. pneumoniae
 d.  influenza A
 e.  Haemophilus influenzae

 7.  What is the initial treatment of this patient?
 a.  ceftriaxone
 b.  ciprofloxacin
 c.  gentamicin
 d.  macrolide
 e.  a and d

CLINICAL CASE PROBLEM 3

A 35-Year-Old Renal Transplant Patient with 
Fever, Dyspnea, and 2 Days of Diarrhea

A 35-year-old man with chronic renal failure presented 
4 days ago with fever to 103o F, dyspnea and tachy-
pnea, and 2 days of diarrhea. He had a renal transplant 
6 months ago and is being treated with corticosteroids 
and cyclosporine. The chest radiograph showed an area 
of consolidation in the right middle lobe and a diffuse 
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interstitial infiltrate. He has failed to respond to ceftriax-
one and has a continued fever and cough. Today he is 
lethargic and confused.

 8.  What is (are) the most appropriate next step(s) in 
treatment of his pneumonia?

 a.  change to a macrolide antibiotic
 b.  admit him to a regular hospital floor for monitoring
 c.  consult an infectious disease specialist
 d.  admit him to intensive care unit of the hospital
 e.  c and d are correct

 9.  What is (are) the possible etiologies for his pneumonia 
to be considered?

 a.  fungal infection
 b.  Mycobacterium tuberculosis
 c.  transplant rejection
 d.  bacterial infection
 e.  a, b, and d

CLINICAL CASE PROBLEM 4

A 75-Year-Old Alcoholic Patient with Fever, 
Shortness of Breath, Chest Pain, and Cough 
Productive of Purulent Sputum and Blood

A 75-year-old alcoholic patient, with a history of con-
gestive heart failure and suffering from fever, shortness 
of breath, chest pain, and cough productive of puru-
lent sputum and blood, is admitted to the hospital. On 
physical examination, the patient has a temperature of 
39° C, a respiratory rate of 28 breaths per minute, and 
bronchial breath sounds in the right upper lobe.

A chest radiograph confirms the diagnosis of right 
upper lobe pneumonia with a small cavitary lesion.

 10.  What is the most likely organism responsible for this 
patient’s illness?

 a.  S. pneumoniae
 b.  K. pneumoniae
 c.  M. pneumoniae
 d.  influenza A
 e.  H. influenzae

 11.  What is the treatment of choice for this patient?
 a.  erythromycin
 b.  cefotaxime plus azithromycin
 c.  penicillin G
 d.  ampicillin
 e.  ampicillin plus gentamicin

CLINICAL CASE PROBLEM 5

A 55-Year-Old Male Smoker with COPD, High 
Fever, Chills, Cough, and Shortness of Breath

A 55-year-old man with a 60 pack-a-year history of 
smoking and documented chronic obstructive pulmo-
nary disease (COPD) presents with a high fever, chills, 

productive cough (yellowish-green sputum), and short-
ness of breath.

Examination yields decreased breath sounds in the 
right middle lobe and right lower lobe. You suspect a 
pneumonia.

A chest radiograph confirms right middle lobe and 
right lower lobe pneumonia. A Gram stain reveals 
gram-negative rods in abundance.

 12.  On the basis of his 60 pack-a-year history of smok-
ing, the Gram stain result, and his history of chronic 
bronchitis, what is the most likely organism in this 
patient?

 a.  Moraxella catarrhalis
 b.  M. pneumoniae
 c.  H. influenzae
 d.  a or b
 e.  a or c

 13.  What is the treatment of choice for this patient?
 a.  erythromycin
 b.  cefuroxime plus azithromycin
 c.  penicillin G
 d.  ampicillin
 e.  ampicillin plus gentamicin

 14.  An elderly patient in a long-term care facility develops 
influenza A pneumonia in spite of both vaccination 
and amantadine prophylaxis. What is the organism 
most likely to complicate influenza pneumonia?

 a.  S. pneumoniae
 b.  H. influenzae
 c.  Chlamydia trachomatis
 d.  Chlamydia pneumoniae
 e.  M. pneumoniae

 15.  Which of the following is the most common cause of 
community-acquired bacterial pneumonia?

 a.  M. pneumoniae
 b.  H. influenzae
 c.  S. pneumoniae
 d.  Staphylococcus aureus
 e.  varicella pneumonia

 16.  What is the most common cause of nosocomial 
pneumonia?

 a.  M. pneumoniae
 b.  aerobic gram-negative bacteria
 c.  S. pneumoniae
 d.  H. influenzae
 e.  viral pneumonia

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the characteristics of a sputum specimen sat-
isfactory for Gram stain and for culture.
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ANSWERS

 1.  d. Certainly the most reasonable course of action 
after the history and physical examination is to obtain 
a chest radiograph.

 2.  b. This patient most likely has Mycoplasma pneu-
monia. M. pneumoniae is a common respiratory tract 
pathogen in young adults. The most common respi-
ratory symptom is a dry, hacking, usually nonpro-
ductive cough. Systemic symptoms include malaise, 
headache, and fever. Rash, serous otitis media, and 
joint symptoms occasionally accompany the respira-
tory symptoms.

 3.  c. Physical findings are usually either minimal or 
unremarkable. Auscultation of the chest usually 
reveals only scattered rhonchi or fine, localized rales. 
Conversely, the chest radiograph often reveals fine 
or patchy lower lobe or perihilar infiltrates. The 
white blood cell count is often elevated (10,000 to 
15,000/mm3). Cold agglutinins are nonspecific and 
found in only 30% to 50% of cases. The diagnosis 
can be confirmed by acute and convalescent Myco-
plasma complement fixation or enzyme immunoassay 
titers.

Pneumonia caused by adenovirus is often difficult 
to differentiate clinically and radiographically from 
Mycoplasma pneumonia. The clinical picture does not 
fit that of S. pneumoniae pneumonia, and the patient 
has no risk factors that should produce K. pneumoniae 
pneumonia.

Mycoplasma pneumonia is the favored diagnosis 
over viral pneumonia (adenovirus) because of age, the 
absence of other upper respiratory tract symptoms, 
the prevalence of Mycoplasma pneumonia in students 
of colleges and universities, and the disparity of find-
ings on auscultation relative to the findings on chest 
radiograph.

 4.  c. The treatment of choice is a macrolide antibiotic, 
such as azithromycin or clarithromycin, or tetracy-
cline for 10 days.

 5.  d.  Based on the classic history and physical findings, 
gram positive cocci are the most likely organisms seen 
on sputum microscopic examination.

 6.  a. This patient has a classic history of pneumococ-
cal pneumonia. S. pneumoniae (pneumococcus) is the 
most common cause of bacterial pneumonia in the 
adult population.

Pneumococcal pneumonia often presents with a “shak-
ing rigor” (as in this patient), followed by fever, pleuritic 
chest pain, and cough with purulent or rust-colored spu-
tum. Viral upper or lower respiratory tract infections can 
precede pneumococcal pneumonia.

Elderly or debilitated patients can have an atypical pre-
sentation. Fever can be low grade, behavior disturbances 
might seem more significant than respiratory symptoms, 
and cough might not be prominent. Patients appear 
acutely ill, frequently having dyspnea, with minimal exe-
cution and chest splinting. Signs of consolidation are fre-
quently present.

An elevated white blood cell count with left shift is 
common. Chest radiograph usually shows disease con-
fined to one lobe (frequently a lower lobe), but several 
lobes can be involved, with either consolidation or bron-
chopneumonia. Gram stain of the sputum shows polymor-
phonuclear leukocytes and lancet-shaped gram-positive 
diplococci.

Sputum culture specimens should be obtained, but 
because up to 40% of patients with bacteremic pneumo-
coccal pneumonia have negative sputum cultures, blood 
cultures should be obtained in these patients.

 7.  e. With the patient’s clinical picture including a 
respiratory rate of 40 breaths per minute and chest 
splinting, hospitalization with intravenous therapy 
is indicated. Initial empirical treatment before the 
availability of organism susceptibility for a hospital-
ized patient with presumed streptococcal pneumonia 
would include a β-lactam plus a macrolide antibiotic 
such as azithromycin (Zithromax) or clarithromycin 
(Biaxin). An alternative is a respiratory quinolone as 
monotherapy (e.g., gatifloxacin [Tequin], levoflox-
acin [Levaquin], or moxifloxacin [Avelox]); how-
ever, beware of resistance. Because it is impossible 
to exclude Legionella, given these clinical findings, a 
macrolide should be added to the β-lactam. Erythro-
mycin has little coverage for H. influenzae and should 
not be used. Treatment is ultimately guided by cul-
ture and susceptibilities.

 8.  b. The combination of pneumonia plus failure to 
respond to standard antibiotics such as ceftriaxone in 
an immunocompromised host with a recent transplant 
history requires prompt evaluation and treatment for 
this patient because of a high morbidity and mortality 
(>50%) in such patients. The patient should be hospi-
talized for monitoring and intensive therapy.

 9.  e. A wide range of possible etiologies needs to be 
considered in patients who have undergone recent (<6 
months) transplantation. These include bacterial, viral, 
and fungal agents. Transplant rejection should be con-
sidered in lung transplants. Sputum, blood, and urine 
cultures should be performed. Bronchoscopy with 
bronchoalveolar lavage or lung biopsy can be helpful 
in difficult cases where the etiology is unclear. Consul-
tation with a transplant center team is a good idea.

 10.  b. Although the most likely cause of pneumonia in 
an elderly, debilitated person remains S. pneumoniae, 
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the gram-negative organism K. pneumoniae is com-
monly found in alcoholic patients. K. pneumoniae 
is frequently seen in nosocomial pneumonias; the 
chest radiograph results described point to this 
organism.
The presentation in Klebsiella pneumonia can be 

similar to that of pneumococcal pneumonia; however, 
the upper lobes are more frequently involved than the 
lower lobes. Sudden onset is common, and pleuritic 
chest pain and hemoptysis are common features. Spu-
tum is thick and often bloody. Because this is a necrotiz-
ing pneumonia, cavitary lesions can be found, which do 
not occur with S. pneumoniae. Other important causes of 
pneumonia in elderly patients include other gram-nega-
tive organisms, such as Escherichia coli and H. influenzae, 
and gram-positive organisms, such as S. pneumoniae and 
S. aureus.

 11.  b. The treatment of choice to cover Klebsiella is 
a third-generation cephalosporin (cefotaxime or 
cefuroxime) or a carbapenem, aminoglycoside, or 
quinolone, either alone or in combination. In this 
patient, adding azithromycin is effective against all 

the potential pathogens listed. Surgical debridement 
is often also necessary because of local gangrene, 
abscess formation, and empyema.

 12.  e. In a patient with a pneumonia complicating 
chronic bronchitis, likely organisms include H. influ-
enzae and M. catarrhalis.

 13.  b. The treatment of choice is a second- or 
third-generation cephalosporin (e.g., cefuroxime or 
ceftriaxone) plus a macrolide (e.g., azithromycin or 
clarithromycin).

 14.  a. The most likely organism to complicate influ-
enza pneumonia is S. pneumoniae.

 15.  c. The most common cause of community-acquired 
bacterial pneumonia is S. pneumoniae.

 16.  b. The most common cause of nosocomial pneu-
monia is aerobic gram-negative bacteria, although 
studies have shown that S. aureus now occurs with 
almost equal frequency.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Sputum cytology is essential for an accurate diagnosis 
of pneumonia. Saliva or nasopharyngeal secretions are 
of little value in determining the etiology of pneumonia 
because colonization with gram-negative bacilli and 
other organisms is common.

If more than 25 squamous epithelial cells are seen per 
low-power magnification (LPM) field, the specimen is con-
sidered inadequate for culture. The ideal sputum speci-
men contains fewer than 10 squamous epithelial cells per 
LPM field and many polymorphonuclear leukocytes.

SUMMARY

 1.  Community-acquired pneumonia
The most common bacterial cause in all age groups is S. 

pneumoniae. Another common cause is Chlamydophila 
pneumoniae, which causes approximately 15% of all 
pneumonias. Certain risk factors (i.e., age, underlying 
illness) can suggest other possible causes.

 2.  Young adults
M. pneumoniae is a common causative agent, and Myco-

plasma pneumonia is common among young adults. 
Mycoplasma pneumonia can often be differentiated 
from other pneumonias by the signs and symp-
toms elicited on history and physical examination 
and the findings on chest radiograph. Diagnostic 
clues to M. pneumoniae are a harsh, nonproductive, 
constant cough with little evidence of the shaking 
chills and high fever seen in streptococcal pneumo-
nia. The major differential diagnosis is adenoviral 
pneumonia.

 3.  Middle-aged adults with COPD
H. influenzae pneumonia is a common pneumonia 

complicating COPD. Another common cause is 

M. catarrhalis, which is seen primarily in patients 
with underlying cardiopulmonary disease.

 4.  Immunocompromised patients or those with COPD 
who fail to respond to conventional therapy
Suspect Legionella pneumonia. The signs and symp-

toms of Legionella pneumonia include malaise, 
headache, myalgia, weakness, and fever. Follow-
ing these symptoms are intermittent rigors for 24 
hours. There is also a nonproductive or minimally 
productive cough, and scant hemoptysis and pleu-
ritic chest pain are common.

 5.  Elderly patients with immune compromise secondary 
to alcohol
Suspect K. pneumoniae. Klebsiella pneumonia has much 

the same signs and symptoms as other bacterial 
pneumonias (see the following section).

 6.  Bacterial versus viral pneumonia
 a.  Bacterial pneumonia: fever, chills (sudden onset of 

shaking chills in pneumococcal pneumonia), pleu-
ritic chest pain, productive cough, purulent sputum, 
tachycardia, tachypnea, bronchial breath sounds.

Continued
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SUMMARY—cont’d

 b.  Viral pneumonia: gradual onset, general malaise, 
headache, prominent cough (often nonproductive), 
sometimes few abnormalities on examination of the 
lung (auscultation). The chest radiograph findings 
are more prominent.

 c.  Mycoplasma pneumonia: As in viral pneumonia, 
except cough can be almost constant, harsh, non-
productive, and irritative.

 7.  Treatment
Note: guidelines do change. Although the following 

empirical treatment recommendations are up to 
date as of printing, consult www.guidelines.gov for 
the latest recommendations.

Uncomplicated nonhospitalized CAP
For uncomplicated patients with community-acquired 

pneumonia (no attendant comorbidities, not at risk 
for drug-resistant Streptococcus pneumonia) whose 
severity of illness does not require hospital admis-
sion, the treatment of choice is either a macrolide 
(erythromycin, azithromycin, or clarithromycin; 
level 1 evidence) or doxycycline (level 3 evidence), 
or fluoroquinolones. If there has been recent an-
tibiotic use, choose one of the fluoroquinolones 
(e.g., levofloxacin) or an advanced macrolide (azi-
thromycin, clarithromycin) plus high-dose amoxi-
cillin-clavulanate.

For patients with comorbidities (e.g., diabetes, 
COPD, cancer, congestive heart failure, or renal 
failure) who do not require hospital treatment, the 

treatment of choice is a respiratory fluoroquinolone 
(moxifloxacin, gemifloxacin, or levofloxacin; level 1 
evidence) or a β-lactam plus a macrolide or amox-
icillin-clavulanate (level 1 evidence). Alternatives 
include ceftriaxone, cefpodoxime, and cefuroxime. 
If there is evidence of highly resistant S. pneumoniae 
prevalence (> 25%), use the alternatives mentioned 
whether the patient has comorbidities or not.

Hospitalized patients CAP
For patients who require hospital admission (nonin-

tensive care unit), the treatment of choice is either 
a quinolone (levofloxacin, moxifloxacin) alone or a 
β-lactam cephalosporin (e.g., cefuroxime or ceftri-
axone) plus a macrolide (erythromycin or azithro-
mycin). For seriously compromised (intensive care 
unit) hospitalized patients in whom Pseudomonas is 
not a consideration, a β-lactam plus a fluoroquino-
lone or azithromycin is recommended. Imipen-
em or piperacillin can be added to ciprofloxacin 
if Pseudomonas is an issue. In-hospital treatment 
should always be guided by culture and sensitivi-
ties when possible. Consultation with an infectious 
disease subspecialist should be considered because 
guidelines change and local resistance is always a 
problem.

 8.  Prevention
 a.  Pneumococcal vaccines: All patients at high risk.
 b.  Influenza vaccine (annually): All patients and health 

care workers.

C H A P T ER  31

Esophageal Disorders

CLINICAL CASE PROBLEM 1

A 33-Year-Old Man with Substernal and 
Retrosternal Pain and Hypertension

A 33-year-old overweight man comes to the emergency 
department in an agitated state complaining of subster-
nal and retrosternal pain radiating to his neck, accom-
panied by a congested feeling in his chest. He states 
that this pain started on arising that morning, and he is 
convinced he is having a heart attack.

On physical examination, his blood pressure is 
210/95 mm Hg and his pulse is 106 beats per minute 
and regular. His heart sounds and electrocardiogram 
(ECG) pattern are normal. His lungs are clear. His abdo-
men is soft; no masses and no tenderness are felt. He 
was given nitroglycerin tablets, and his blood pressure 
quickly decreased.

As his blood pressure subsided and after he was 
told his ECG pattern was normal, he calmed down and 
remembered a history of intermittent upper abdominal 
chest pain that was quickly relieved with antacids. A 
burning sensation was not predominant, but he said that 
on some occasions it left a feeling of pins and needles in 
the throat. These pains had no relationship to exercise 

http://www.guidelines.gov
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or exertion but were exacerbated by eating and relieved 
by antacids. Furthermore, he states he had been agi-
tated, and slept poorly the previous night, because he 
had been informed the day before that he will be laid off 
from work at the end of the month. In an attempt to con-
sole himself, before going to bed the previous night, he 
polished off a pound of chocolates washed down with a 
bottle of red wine. He also smoked a pack of cigarettes 
in a few hours rather than his usual rate of a pack a day.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following must be considered in the dif-
ferential diagnosis of this patient’s problem?

 a.  acid reflux disease
 b.  myocardial ischemia
 c.  peptic ulcer disease
 d.  panic disorder
 e.  a and d only
 f.  a, b, c, and d

 2.  Given the history and physical examination, which of 
the following conditions is (are) most likely responsi-
ble for the symptoms noted?

 a.  acid reflux disease
 b.  myocardial ischemia
 c.  peptic ulcer disease
 d.  panic disorder
 e.  a and d

 3.  What is the major pathophysiologic mechanism under-
lying the chronic symptoms described in this case?

 a.  transient relaxation of the lower esophageal sphinc-
ter (LES)

 b.  decreased resting pressure of the LES
 c.  achalasia
 d.  excess production of hydrogen ions (H+) in the 

stomach
 e.  esophageal spasm

 4.  Which of the following is not an acceptable treatment 
of gastroesophageal reflux disease (GERD)?

 a.  antacids and over-the-counter histamine 2 (H2) 
antagonists

 b.  certain lifestyle changes
 c.  prescription-strength H2 antagonists
 d.  prokinetic agents
 e.  proton pump inhibitors (PPIs)

 5.  Which of the following is not associated with severe 
chronic GERD?

 a.  difficulty in swallowing
 b.  esophageal cancer
 c.  Barrett syndrome (esophagus)
 d.  esophageal varices
 e.  esophagitis

CLINICAL CASE PROBLEM 2

A 68-Year-Old Man Who Finds Swallowing 
Difficult

A 68-year-old man presents to your office with a com-
plaint about an apparent lump in his throat and difficulty 
in swallowing. He finds that solid foods and pills tend 
to stick in his throat, sometimes causing him to choke. 
He also has some trouble swallowing liquids. He has 
smoked a pack or two of cigarettes per day since he 
was 14 years old and admits to liking a few shots of 
whiskey on an almost daily basis.

Vital signs are normal. No abnormalities are dis-
cerned on physical examination.

 6.  Which of the following is the least likely cause of his 
dysphagia?

 a.  achalasia
 b.  diffuse esophageal spasm
 c.  a lower esophageal ring (Schatzki ring)
 d.  pharyngeal paralysis
 e.  an esophageal stricture

 7.  Which of the following is (are) not true concerning 
malignant dysphagia?

 a.  a risk factor for squamous cell cancer is Barrett syn-
drome (esophagus)

 b.  most esophageal cancers occur in the more distal 
parts of the esophagus

 c.  malignant dysphagia can usually be distinguished 
from other dysphagia by the rapid progression of 
symptoms

 d.  because of more sophisticated modes of diagnosis 
and treatment developed within the past 5 years, 
the overall 5-year survival rate is 50%

 e.  a and d are false statements
 f.  b and c are false statements

ANSWERS

 1.  f. All choices should be considered.

 2.  e. It is most important to rule out myocardial isch-
emia with further testing, including blood analysis of 
cardiac enzymes or troponins and perhaps hospital-
ization and an exercise stress test. However, the most 
likely cause of the symptoms described is GERD, 
complicated by anxiety brought about by job-related 
stress, coupled with his fresh chest pain. When he 
awoke, his underlying anxiety was increased because 
of chest pain. This raised his blood pressure, induc-
ing a feeling of heaviness in his chest, further raising 
his anxiety level to that of panic, which in turn fur-
ther increased his blood pressure. The nitroglycerin 
helped break this vicious circle, allowing him to calm 
down, to think more rationally, and to remember 
past symptoms, which included a history of probable 
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GERD. Although a final diagnosis cannot be made 
on the basis of the described symptoms alone, the 
absence of abnormal cardiac examination findings 
and the normal ECG point away from heart prob-
lems. Moreover, a number of factors point toward 
GERD as an underlying cause, including (1) the rel-
atively high prevalence of GERD in the population 
(in one study, 25% to 40% of adults were found to 
be affected at least monthly and 7% to 10% daily), 
(2) his history of acid reflux symptoms relieved by 
antacids, and (3) his indulgence in “comfort eat-
ing” of GERD-inducing foods the previous night. 
In addition, the stress of being laid off and a night 
of poor sleep made conditions ripe for onset of his 
symptoms.

Although GERD is usually manifested as heartburn, a 
sizable minority report chest pain with minimal or no 
burning sensation, making diagnosis more difficult. Oth-
ers report hoarseness or even shortness of breath as the 
presenting symptom. Peptic ulcer can produce aching 
discomfort in the upper abdomen or lower chest and thus 
must be included in the differential. However, it rarely 
is described as retrosternal pain radiating to the neck; 
moreover, eating generally relieves, not worsens, symp-
toms. Panic disorder is also a consideration. Further his-
tory is necessary to rule this out.

 3.  a. The most common cause of acid reflux is a tran-
sient relaxation of the LES. However, permanent 
relaxation and increased abdominal pressure that 
overcomes the LES may also be causative factors. 
Transient relaxation may be caused by foods (choc-
olates, coffee and other sources of caffeine, alcohol, 
fatty meals, and peppermint or spearmint), drugs 
(beta blockers, nitrates, calcium channel blockers, and 
anticholinergics), and smoking (nicotine).

In addition to relaxation of the LES, other potential pre-
cipitants are poor esophageal motility and delayed gastric 
emptying. Hiatal hernias are also found in high frequency 
in patients with symptoms of GERD. Achalasia is charac-
terized by dysphagia, not by acid regurgitation. Although 
excess gastric acid may exacerbate symptoms, GERD can 
occur with normal acid secretion. Esophageal spasm can 
cause acid reflux, but it is a relatively rare condition and 
not a major mechanism.

Although some of the symptoms were caused by anx-
iety, it was described as an acute attack, not a chronic 
condition.

 4.  d. The prokinetic motility agents are generally inap-
propriate drugs of choice for treatment of GERD. 
Antacids or over-the-counter H2 antagonists cou-
pled with certain lifestyle changes represent the 
most conservative line of treatment. The following 
lifestyle changes were found to be effective in an evi-
dence-based review: weight loss and elevation of the 

head of the bed by approximately 6 inches. Com-
monsense measures are to avoid lying down after 
meals, to avoid late night meals or midnight snacks, 
and to avoid tight-fitting clothes. Interestingly, com-
monly made recommendations, such as the avoid-
ance of dietary irritants (e.g., fat, chocolate, caffeine, 
spearmint or peppermint, and alcohol), avoidance of 
drugs that lower LES pressure (e.g., calcium chan-
nel blockers, beta blockers, and theophylline), and 
discontinuation of tobacco use, had little effect on 
outcome. Nevertheless, if the patient encounters a 
pattern of known precipitants, such as use of anti-
inflammatory drugs, certainly recommend avoidance 
of the irritant.

If symptoms persist despite lifestyle changes, a PPI can 
be added to increase the pH of the material being regur-
gitated. Many patients have tried H2 receptor blockers 
before seeing the physician. H2 receptor blockers are avail-
able mostly without prescription: cimetidine (Tagamet),  
ranitidine (Zantac), nizatidine (Axid), and famotidine 
(Pepcid). The PPIs include omeprazole (Prilosec), lan-
soprazole (Prevacid), rabeprazole (AcipHex), esomepra-
zole (Nexium), pantoprazole (Protonix), and others. 
PPIs are more effective than H2 receptor antagonists 
but (with the exception of certain nonprescription doses 
and generics) cost more, even though they need to be 
taken only once a day. Although PPIs effectively reduce 
symptoms, they do so by reducing the gastric acidity, 
which may in the long term lead to other problems, 
such as reducing the ability to absorb vitamin B12 and to 
protect against ingested pathogens. Also, PPIs interfere 
with the bioavailability of many other drugs dependent 
on low gastric pH for absorption, such as digoxin and 
ketoconazole.

As in the case described, anxiety can provoke addi-
tional symptoms and can also exacerbate the gastric reflux 
symptoms. Supportive counseling and possibly the tem-
porary addition of an anxiolytic can also be considered. 
Panic disorder should be ruled out.

Patients should be evaluated every 8 to 12 weeks, 
and if symptoms are alleviated, the dosage of the drug 
used may be decreased with the aim of titrating to the 
lowest possible dose and, ideally, eventual discontinu-
ation. Should a relapse occur, treatment can be started 
again.

If patients do not have an adequate response to 
therapy, or for patients 50 years old or older, endos-
copy should be considered because of the higher inci-
dence of gastric malignant neoplasms and peptic ulcer 
disease.

 5.  d. Esophageal varices are a by-product of portal 
hypertension, not esophageal reflux disease.

The potential pathologic sequence of events associ-
ated with chronic GERD is as follows: (1) the acid irri-
tates the esophageal lining, causing inflammation and 
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esophagitis; (2) the esophagitis can lead to ulcer and 
stricture formation, causing difficulty in swallowing;  
(3) chronic inflammation may also induce metaplasia 
and transformation of the cells lining the esophageal 
lumen, causing Barrett syndrome; and (4) Barrett syn-
drome esophageal cells can transform into malignant 
cells. Only approximately 5% of people with GERD 
develop Barrett syndrome, but once it is diagnosed, 
there is at least a 30-fold greater chance for develop-
ment of a malignant neoplasm.

 6.  d. All listed choices are potential causes of dyspha-
gia. An additional cause for consideration in this case 
is malignant dysphagia. Although it is not listed in this 
question, it is always critical to first rule out malignant 
change as a potential cause of even mild dysphagia 
because failure to diagnose and to start treatment of 
esophageal cancer in a timely manner is almost a cer-
tain death sentence. Moreover, the patient described 
in Clinical Case Problem 2 has several risk factors for 
esophageal cancer, including his age, sex, and smok-
ing and drinking habits (see answer 7 for further 
discussion).

However, among the five conditions listed, pharyngeal 
paralysis is the least likely cause of dysphagia in the case 
described. This condition is produced by weakness and 
incoordination of the muscles in the pharynx that pro-
pel food into the esophagus. Both liquids and solids are 
difficult to swallow, and aspiration into the windpipe and 
regurgitation into the nose commonly occur. It is a result 
of faulty transmission of nerve impulses to the pharyngeal 
muscles generally caused by an associated neuromuscular 
disease, such as myasthenia gravis, amyotrophic lateral 
sclerosis, or stroke. No such neurologic condition was 
described.

Achalasia, meaning failure to relax, is a rare disor-
der with an incidence in the United States of approxi-
mately 1 per 100,000. It is caused by incoordination of 
the esophageal peristaltic muscles and the failure of the 
LES to relax because of a lack of inhibitory input from 
nonadrenergic, noncholinergic, ganglionic cells. As a 
consequence, food cannot pass into the stomach. The 
cause is not known, and swallowing of liquids and solids 
is affected. The most effective treatment is endoscopic 
dilation, including injection of botulinum toxin into 
the LES to block acetylcholine release, with the aim of 
restoring the balance between excitatory and inhibitory 
stimulation. A less effective but less abrasive treatment 
worth trying as the first line of treatment, particularly 
for elderly or other more fragile patients, is the use of 
medications that relax the LES. Calcium channel block-
ers or nitrates are the drugs of choice. However, such 
treatment is successful in only approximately 10% of 
the cases. If all else fails, the patient can be advised to 
hold his or her arms straight up in the air. This has been 
alleged to facilitate swallowing.

Diffuse esophageal spasm is characterized by multi-
ple high-pressure, poorly coordinated esophageal con-
tractions that usually occur after a swallow. The cause 
is unknown, and symptoms mimic GERD. However, if 
the cause is spasm, the symptoms will continue intermit-
tently for a period of years and may become progressively 
worse. Esophageal dilation may provide relief. If not, sur-
gery may be necessary.

A Schatzki ring is a diaphragm-like mucosal ring 
that forms at the esophagogastric junction (the B ring). 
If the lumen of this ring becomes too small, symptoms 
occur. The cause is not clear, but such rings are usually 
found in older individuals and have been observed in 
6% to 15% of patients undergoing a barium swallow 
study; however, only 0.5% of those being examined 
have significant symptoms. Symptoms correlate with 
the size of the lumen of the ring: a lumen of more than 
20 mm in diameter provides few if any symptoms; if 
it is less than 13 mm in diameter, chronic and more 
severe symptoms occur. Most patients have an inter-
mittent, nonprogressive dysphagia for solid foods that 
occurs in consuming of a heavy meal with meat that was 
“wolfed down,” hence the pseudonym the “steakhouse 
syndrome.” Sometimes the meal is regurgitated, reliev-
ing the block, and eating can be resumed. Patients with 
a Schatzki ring are also at risk for GERD. A diagnosis 
is confirmed by radiographic barium swallow or endo-
scopic means, and if symptoms are sufficiently trouble-
some, the treatment of choice is rupture of the ring by 
dilation.

An esophageal stricture is a narrowing of the lumen 
of the esophagus preventing the passage of foods. Typ-
ically, it is at the distal end of the tube and is the result 
of scarring after chronic exposure to gastric juice caused 
by GERD. Scarring and, consequently, stricture forma-
tion can also occur in response to other types of trauma, 
including swallowing of caustic solutions, chronic swal-
lowing of pills without water, or residual scarring after 
surgery. Usual treatment is dilation.

 7.  e. Before 1970 in the United States, and still in 
many areas of the world, squamous cell carcinoma 
accounted for 90% to 95% of cases of esophageal 
cancer. However, since that time, the relative inci-
dence of adenocarcinoma has increased markedly in 
the United States; by the early 1990s, it accounted 
for approximately 50% of all cases. Currently, the 
proportion of adenocarcinomas is probably even 
higher.

In the United States, the incidence of all types of esoph-
ageal cancer is 3 to 6 cases per 100,000. It is more prev-
alent in males (male-to-female ratio is 7 to 1) and in 
African-American males than in white males. It is gener-
ally diagnosed in the sixth or seventh decade.

Nonkeratinizing stratified epithelial squamous cells 
line the esophagus. Irritations of these cells and exposure 
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to carcinogens cause a malignant transformation induc-
ing a squamous cell carcinoma. Tobacco use and excess 
alcohol consumption account for most squamous cell 
cases and are the major modifiable risk factors in the 
United States. Other potential factors include nitrosa-
mines and other nitrosyl compounds commonly found 
in smoked or pickled foods. In some environments, 
there are nitrosyl compounds in the water and certain 
mineral deficiencies lead to the accumulation of these 
compounds in certain food plants. Both events have been 
suggested to cause squamous cell carcinoma. It has also 
been reported that chronic ingestion of very hot liquids, 
very spicy foods, or other irritants promotes squamous 
cell tumors. Long-standing cases of achalasia or stric-
tures as well as radiation and a host of other relatively 
uncommon factors have also been reported to induce 
squamous cell carcinomas, but squamous cell cancer 
does not arise from Barrett syndrome. A diet rich in 
fruits and vegetables seems to protect against this malig-
nant neoplasm.

In contrast to the multiple causes of the squamous 
cell malignant neoplasms, adenocarcinomas arise from 
a well-characterized sequence. In response to chronic 
exposure to acid reflux, the normal stratified epithelium 

first becomes inflamed, and then metaplasia occurs and 
these columnar epithelial cells are transformed into a 
specialized glandular epithelium called Barrett epithe-
lium. The Barrett epithelial cells can then undergo a 
progressive dysplasia from low to high grade and ulti-
mately to adenocarcinoma. Most adenocarcinomas 
occur in the more distal parts of the esophagus because 
this area is more likely to be exposed to regurgitated 
acid.

Because very early symptoms are only a mild dys-
phagia, early cancers tend to be ignored. Unfortunately, 
both squamous cell carcinomas and adenocarcinomas 
are aggressive, and by the time the tumors have grown 
large enough to obscure the lumen and to produce 
severe symptoms, they also are likely to have grown 
through the esophageal wall and to have invaded other 
tissues. The fact that the esophageal wall is thin, com-
posed of only two tissue layers, facilitates this escape. 
Because of this tendency to overlook early symptoms, 
many patients have a stage IV cancer at the time of 
diagnosis with a 5-year survival rate of only 5%; the 
overall 5-year survival rate at all stages is 20% to 25%, 
and it is the same for both squamous cell carcinoma 
and adenocarcinoma.

SUMMARY

Acid Reflux Disease (GERD)
The most common cause is a transient relaxation of the 
LES. Permanent LES relaxation, increased abdominal 
pressure, and strictures are less common causes. Diagno-
sis can usually be made by a detailed history, confirmed 
if desired by a therapeutic challenge with an antacid (if 
symptoms immediately improve, the diagnosis is prob-
able). In cases in which symptoms persist despite treat-
ment or risk factors such as smoking and alcohol use are 
present, endoscopy should be pursued. Most important, 
Barrett syndrome (esophagus) or adenocarcinoma can be 
ruled in or out by endoscopy.

The first line of treatment should be lifestyle changes 
(see answer 4) supplemented with over-the-counter ant-
acids. Over-the-counter calcium carbonate antacids are 
generally effective and inexpensive and also increase the 
daily intake of calcium. If acid reflux continues, a PPI 
should be prescribed; PPIs are more effective than H2 
blockers. H2 blockers and some generic PPIs are now 
available without a prescription and are generally less 
expensive than prescription drugs.

Potential long-term consequences include esophagitis, 
strictures, Barrett esophagitis, and adenocarcinoma.

Dysphagia
 1.  Archetypal esophageal-based causes
 a.  Achalasia is characterized by the loss of peristalsis 

and constriction of the LES. Achalasia is diagnosed 

by esophageal manometry (to measure intralumi-
nal pressure, pH, and transit time) and pneumatic 
dilation of the esophagus. It is treated by endo-
scopic dilation with injection of botulinum toxin 
or by LES relaxants (calcium channel blockers or 
nitrates).

 b.  Esophageal spasm is characterized by an increased 
percentage of uncoordinated peristaltic waves with 
some preserved peristalsis. It is diagnosed by esoph-
ageal manometry, and it is treated with bougienage 
or calcium channel blockers or nitrates. Anxiolytics 
may also be prescribed to reduce anxiety induced by 
the spasms.

 c.  Esophageal stricture is a narrowing in one or 
more parts of the esophagus, most often caused by 
chronic gastric reflux. Serious cases are caused by 
ingestion of toxic liquids or solids; these most com-
monly occur in children, and all family physicians 
have an obligation to inform parents about the dan-
ger of having easy access to corrosive substances. It 
is diagnosed by history and confirmed by barium 
swallow or endoscopy. The treatment of choice is 
progressive dilation.

 d.  Esophageal ring (Schatzki ring) is a narrowing of 
the diameter of the esophageal lumen at the point 
of the ring, which is generally at the level of the 
LES. The degree of blockage is correlated with 
the diameter of the retained opening. As a rule, 
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SUMMARY—cont’d

symptoms are intermittent and are associated with 
swallowing of solid foods without chewing them 
sufficiently; the larger chunks tend to get caught 
in the narrowed passageway. The diagnosis can be 
confirmed by barium swallow or endoscopy. The 
first line of treatment is behavioral modification—
learning to eat more slowly. If symptoms are severe 
or occur often, treatment is dilation and fracture of 
the ring.

 e.  Acute foreign body obstruction is a commonly 
experienced phenomenon—food is felt to be 
“going down the wrong pipe.” Usually, the offend-
ing particle is coughed up. However, on occasion, 
a particle remains lodged. If this occurs high in the 
esophagus or in the lower pharynx, it may block the 
air passage, resulting in an inability to breathe or 
to talk. The affected individual will turn blue and 
pass out within a matter of minutes; the Heimlich 
maneuver is a practical and effective way to quickly 
dislodge the offending object. More often, the for-
eign body is lodged more deeply in the esophagus, 
where it can best be removed by a fiberoptic endo-
scope. Small children are likely to put all sorts of 
foreign objects into their mouths. If one of these is 
swallowed, it too may become stuck in the esopha-
gus. Although the basic principles remain the same, 
the swallowed object is more likely to be a hard, 
often sharp, object with the potential of perforating 
the esophagus or other parts of the gastrointestinal 
tract.

 f.  Almost all esophageal malignant neoplasms are 
either squamous cell carcinomas or adenocarci-
nomas. Adenocarcinoma of the esophagus occurs 
as a secondary response to Barrett syndrome and 
recently has become the most common esopha-
geal cancer in the United States. Squamous cell 

carcinoma was the most common form in the 
United States and still is in many areas of the 
world. It arises in response to many carcinogenic 
factors, the most modifiable ones being smok-
ing and excess alcohol consumption. Diagnosis of 
either type is confirmed by endoscopy with biopsy. 
Unfortunately, this is rarely done until dysphagia 
has become marked and weight loss has started; 
by that time, prognosis has become poor. Regret-
tably, endoscopy cannot be conducted on every 
patient with heartburn, but ongoing research is 
trying to develop newer diagnostic methods able 
to screen for early esophageal cancer in a practical 
way. However, treatment modalities have become 
more aggressive in recent years. Surgical resection 
is the procedure of choice supported by chemother-
apy and radiotherapy. Although the 5-year survival 
rate is still miserable, it has improved significantly 
during the past two decades.

 2.  Miscellaneous causes of dysphagia
 a.  Systemic sclerosis is characterized by progressive 

muscle atrophy and fibrosis, leading to loss of peri-
stalsis as well as reduction of sphincter pressure. 
This may lead to substantial GERD and its compli-
cations. Treatment is similar to that for GERD.

 b.  Candidal esophagitis associated with the acquired 
immunodeficiency syndrome (AIDS)

 c.  AIDS
 d.  Herpes simplex esophagitis
 e.  Cerebrovascular accidents and neurologic disorders 

such as acute lateral sclerosis
 f.  Pharyngeal paralysis and pharyngeal diverticula. 

Although these are not esophageal problems, they 
should be considered in a differential diagnosis of 
dysphagia.
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C H A P T ER  32

Peptic Ulcer Disease

CLINICAL CASE PROBLEM 1

A 58-Year-Old Man with Epigastric Pain

A 58-year-old man with a 4-month history of epigastric 
pain presents to your office. He describes the pain as 
dull, achy, and intermittent. There is no radiation of the 
pain. Exacerbating factors include coffee intake. Infre-
quently, he is awakened at night from the pain. Tempo-
rary alleviating factors include eating a meal or taking 
nonprescription H2 antagonists. The baseline intensity 
of the pain is approximately 6 out of 10, but it can fluc-
tuate in intensity to an 8 out of 10. The pain has not 
changed since it began 4 months ago. No weight loss, 
vomiting, melena, or hematochezia has been noted, but 
nausea does occur at times. The patient denies any 
dramatic increase in his usually stressful career, and he 
describes his position as a “high-powered executive.” 
He admits that he is a “workaholic.” He has no prior his-
tory of chronic abdominal pain, and he takes no regular 
prescription medications or nonprescription analgesics.

On examination, the patient has some epigastric ten-
derness with no rebound or guarding. The remainder of 
the examination is unremarkable.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  gastric carcinoma
 b.  peptic ulcer disease
 c.  esophagitis
 d.  cholecystitis or cholelithiasis
 e.  irritable bowel syndrome

 2.  Which of the following statements regarding the 
patient described is false?

 a.  upper endoscopy with biopsy for Helicobacter 
pylori is indicated

 b.  cigarette smoking may aggravate the condition
 c.  drinking alcohol aggravates the condition
 d.  this patient should be treated with a bland diet
 e.  this condition may be aggravated or caused by 

the ingestion of certain medications

 3.  Which of the following is (are) reasonable test-
ing methods for detection of active Helicobacter 
infections?

 a.  serology for IgG against H. pylori
 b.  urea breath test
 c.  H. pylori stool monoclonal antigen test
 d.  endoscopic biopsy with histologic examination
 e.  b, c, and d

 4.  The patient is found to be H. pylori positive and pre-
scribed a combination of lansoprazole, clarithromy-
cin, and amoxicillin for 10 days for his condition. His 
symptoms improve rapidly, and he is essentially pain 
free in 2 weeks. Which of the following statements is 
(are) true about this treatment?

 a.  increasing resistance to clarithromycin is often a 
cause of failure of this treatment regimen

 b.  a combination of omeprazole, clarithromycin, 
and amoxicillin for 10 days would probably be 
equally effective

 c.  a combination of bismuth, metronidazole, and an 
H2 blocker for 14 days would probably be equally 
effective

 d.  a combination of clarithromycin, amoxicillin, 
and lansoprazole for 7 days would be equally 
effective

 e.  a and b are correct

 5.  What is the mode of action of omeprazole?
 a.  an H1 receptor antagonist
 b.  an H2 receptor antagonist
 c.  a proton pump inhibitor (PPI)
 d.  a cytoprotective agent
 e.  an anticholinergic agent

 6.  The condition described should respond to treat-
ment with complete healing within a maximum of 
how many weeks?

 a.  1 or 2 weeks
 b.  3 to 6 weeks
 c.  8 to 12 weeks
 d.  16 to 20 weeks
 e.  26 to 52 weeks

 7.  Which of the following drugs is classified as a cyto-
protective agent?

 a.  metoclopramide
 b.  misoprostol
 c.  bismuth subsalicylate
 d.  ondansetron
 e.  nizatidine

 8.  Which of the following statements regarding the role 
of drugs in the condition described is false?

	 a.	 	cyclooxygenase	type	2	(COX-2)	inhibitors	do	not	
cause this condition

 b.  the use of dexamethasone is a risk factor for this 
condition

 c.  aspirin may precipitate this condition
 d.  some nonsteroidal antiinflammatory drugs 

(NSAIDs) seem more likely than others to pre-
cipitate this condition

 e.  the incidence of this condition in patients  
taking indomethacin or other NSAIDs is  
increased
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 9.  Which of the following statements regarding H. pylori 
is true?

 a.  chronic infection is uncommon in most areas of 
the world

 b.  organisms are found in human feces but not saliva
 c.  income and socioeconomic factors do not influ-

ence prevalence
 d.  approximately 10% of adults with dyspepsia 

recolonized
 e.  prevalence of infection is higher in Hispanics and 

African Americans

 10.  Which of the following statements regarding the 
diagnosis and treatment of peptic ulcer disease (PUD) 
is true?

 a.  children have similar prevalence rates of PUD to 
the rates seen in adults

 b.  gastric ulcers do not present with bleeding or 
perforation as the initial presentation

 c.  complications of PUD from any etiology include 
bleeding, perforation, and gastric outlet obstruction

 d.  the healing rate and the time to heal for gastric 
ulcers are generally the same as those for duode-
nal ulcers

 e.  compared with younger patients, older patients 
have more abdominal pain when they have an 
ulcer

 11.  Advantages of PPIs over H2 blockers include all of 
the following except:

 a.  superior acid suppression
 b.  faster healing rates
 c.  safe for use in hepatically impaired patients
 d.  faster symptom relief
 e.  lower and less frequent dosing requirement

 12.  Endoscopy is indicated for all of the following except:
 a.  a 57-year-old man with new dyspepsia and 

weight loss
 b.  a 35-year-old woman with epigastric pain that is 

worse with eating and associated with anorexia 
and early satiety

 c.  a 40-year-old woman with a duodenal ulcer seen 
on upper gastrointestinal (GI) series

 d.  a 45-year-old man with H. pylori peptic ulcer 
disease (PUD) with persistent symptoms after 3 
weeks of acid suppression therapy

 e.  a 47-year-old man with history of PUD with 
recurrence of symptoms soon after completion of 
treatment

 13.  In the United States, the most common cause of the 
condition described here is:

 a.  alcohol
 b.  aspirin
 c.  Zollinger-Ellison syndrome

 d.  H. pylori
 e.  idiopathic

ANSWERS

 1.  b. This patient has peptic ulcer disease. PUD 
includes gastric and duodenal ulcers. PUD pain 
is characterized by a deep, aching, recurrent pain 
located in the midepigastrium. It is often relieved by 
food or antacids and aggravated by aspirin, coffee, or 
other irritants. Nocturnal pain is common, and it may 
awaken the patient.

The distinction between gastric and duodenal ulcer pain 
is often difficult and of no practical benefit. However, 
anorexia, weight loss, and vomiting are infrequently asso-
ciated symptoms of duodenal ulcer. The occurrence of 
these symptoms should lead one to suspect a gastric ulcer, 
which is often made worse with food intake and is a risk 
for development of gastric carcinoma.

 2.  d. There are two major causes of PUD that are 
prevalent: H. pylori infections and the use of non-
steroidal antiinflammatory drugs (NSAIDs). Upper 
endoscopy with culture and biopsy for H. pylori is 
indicated given this patient’s age and persistent 
symptoms. It is reasonable and safe, however, to 
treat many younger patients with typical peptic ulcer 
symptoms and no history of NSAID use without per-
forming endoscopy if there are no alarm signs pres-
ent. Patients should be tested for H. pylori and treated 
if the result is positive. Alarm signs include age older 
than 55 years, rectal bleeding or melena, weight loss, 
anorexia or early satiety, anemia, dysphagia, jaundice, 
family history of gastric cancer, and previous history 
of gastric cancer or complicated ulcer disease. If the 
symptoms improve with a PPI and H. pylori eradi-
cation treatment, no further investigation is needed. 
If they do not, investigation with endoscopy should  
proceed.

Cigarette smoking has been shown to aggravate PUD 
and to delay healing. Patients who smoke also have an 
increased probability of recurrence. Aspirin and other 
NSAIDs may aggravate or produce a peptic ulcer. Alco-
hol is a strong stimulant of acid secretion. Bland diets or 
other special diets are of no use in PUD.

 3.  e. Endoscopy with biopsy and histologic examina-
tion has a sensitivity of more than 95% and 100% 
specificity for active infection. However, not everyone 
can or needs to have an endoscopy, and other nonin-
vasive tests have excellent sensitivity and specificity. 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the pathophysiologic process of NSAID- and 
H. pylori–induced peptic ulcers.
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In the office setting, stool examination for H. pylori 
antigen has a sensitivity of 93% and a specificity of 
98%, and it is a good tool for the identification of 
active infection in symptomatic outpatients. The urea 
breath test has a sensitivity of 95% and a specificity of 
98% for active disease, but it requires special equip-
ment not often found in family medicine offices. The 
serum IgG antibody test is 85% sensitive and 78% 
specific, but it is not useful to assess active disease or 
eradication because it remains positive for some time 
after treatment.

 4.  e. Initial studies identified H. pylori in 95% of duo-
denal ulcers and 80% of gastric ulcers, but later stud-
ies have shown that the prevalence of H. pylori has 
decreased to 60% to 75% because of eradication treat-
ment. With PPIs alone, 75% of patients who are H. 
pylori positive will have an endoscopically documented 
recurrence within 1 year. With the successful eradica-
tion of H. pylori, the recurrence rate is less than 10% 
within 1 year. Increasingly, however, the problem of 
resistance is being seen. The eradication of H. pylori 
is difficult, and multiple drugs are required. Current 
regimens include triple and quadruple therapies for 
varying durations. Single and dual drug combination 
therapies are not recommended because of unac-
ceptably low cure rates. The 10-day combinations 
of omeprazole or lansoprazole plus amoxicillin and 
clarithromycin have an approximately 75% to 90%  
eradication rate. Quadruple nonbismuth-based 10-day  
therapies add metronidazole or tinidazole to triple 
therapies and have a 90% eradication rate. Bismuth- 
based quadruple 10- to 14-day therapies include a 
bismuth salt (subsalicylate or subcitrate potassium), 
metronidazole, and tetracycline, all taken four times 
daily, in addition to a PPI taken twice per day. This 
combination is yielding eradication rates of 75% to 
90%. Combinations of a floxin plus a PPI and amox-
icillin for 10 days are also used, but there is currently 
less information about eradication rates. Recurrence 
is a problem, and it usually requires higher and longer 
dosing of different agents.

 5.  c. Omeprazole binds to the proton pump of the 
parietal cell, inhibiting secretion of hydrogen ions 
into the gastric lumen. In doses of 20 to 40 mg/day, it 
inhibits more than 90% of total 24-hour gastric acid 
secretion, which is a significant improvement com-
pared with the 50% to 80% inhibition achieved with 
an H2 blocker. This greater inhibition of gastric acid 
secretion results in greater pain relief and a decrease 
in healing time for the peptic ulcer.

 6.  b. Most peptic ulcers, treated appropriately, should 
respond to treatment and heal completely within 3 to 
6 weeks. H. pylori treatment should last 10 to 14 days. 
A course of acid suppression therapy after eradication 
treatment is no longer thought to be needed.

 7.  b. Misoprostol is a prostaglandin analogue and is a 
cytoprotective agent to GI tract mucosa. It is approved 
for the prevention of NSAID-induced ulcers in persons 
at high risk; however, PPIs are better at preventing 
duodenal ulcers and as good as misoprostol in prevent-
ing gastric ulcers. Metoclopramide is a prokinetic and 
may be useful as an adjunct therapy for GERD; how-
ever, the U.S. Food and Drug Administration required 
labels to carry warnings concerning the neuroleptic 
malignant syndrome as a possible adverse reaction. 
Bismuth is an agent available as part of the combina-
tion therapies used for H. pylori eradication. Ondan-
setron is a 5-HT3 antagonist that is used to prevent 
nausea and vomiting in chemotherapy patients. Niza-
tidine is an H2 receptor antagonist. H2 receptor antag-
onists inhibit the action of histamine at the histamine 
H2 receptor of the parietal cell, decreasing both basal 
and food-stimulated acid secretion. All H2 receptor 
antagonists are equally efficacious. The treatment of 
choice for PUD not associated with H. pylori is a PPI.

 8.  a.	 COX-2–specific	NSAIDs	still	have	a	risk	of	caus-
ing PUD but at a lower rate than typical NSAIDs. 
They are used with caution because of their increased 
risk of fatal cardiovascular events. NSAIDs including 
indomethacin are well known to be causative agents 
in both gastritis and PUD. There is a 10% to 20% 
prevalence of gastric ulcers and a 25% prevalence of 
duodenal ulcers in chronic NSAID users.

Dexamethasone (a potent corticosteroid) is extensively 
used in palliative care to reduce cerebral edema and to 
inhibit centrally mediated nausea or vomiting. However, 
it is a potent stimulator of gastric acid secretion and must 
be used with an H2 receptor antagonist or a PPI to pre-
vent gastritis or peptic ulcer formation.

Aspirin is one of the most ulcerogenic NSAIDs. The 
risk appears to be dose related and is present even at doses 
of 325 mg every other day. Risk of PUD with NSAID use 
increases with age, prior GI disease, steroid use, antico-
agulant use, female sex, and increased dose.

 9.  e. Infection with H. pylori can be lifelong. In most 
of the developing world, the prevalence of infection is 
80% to 90% of the population. In the United States, 
approximately 30% of those with dyspepsia are colo-
nized with H. pylori. Transmission is through oral-oral 
and fecal-oral routes, and organisms can be found in 
infected individuals’ feces and saliva. The prevalence of 
infection in African Americans, Asian Americans, and 
Hispanics is on average one third higher than in white 
Americans. Persons with lower income and socioeco-
nomic status seem to be at risk for higher prevalence.

 10.  c. PUD in children is rare. Gastric and duodenal 
ulcers both can present with bleeding or perfora-
tion as the initial presentation. Complications of 
PUD from any etiology include bleeding, perfora-
tion, and gastric outlet obstruction. The healing rate 
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and the time to heal for gastric ulcers are generally 
longer than those for duodenal ulcers. Compared 
with younger patients, older patients often have less 
abdominal pain when they have an ulcer.

 11.  c. Several of the PPIs, namely, lansoprazole and 
rabeprazole, need to be used with caution in patients 
with hepatic impairment. PPIs do provide better acid 
suppression, healing rates, and symptom relief than 
the H2 blockers. The dose and frequency of dosing 
are also less for PPIs.

 12.  c. It is acceptable to empirically treat a patient with 
documented duodenal or suspected duodenal ulcer 
who has no alarm signs, as reviewed in answer 2.

 13.  d. H. pylori continues to be the number one cause 
of PUD, followed by NSAIDs. Zollinger-Ellison 
syndrome is not common but causes multiple duo-
denal and gastric ulcers. Idiopathic ulcers are on the 
increase as H. pylori prevalence declines.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

NSAIDs can cause acute mucosal injury with submuco-
sal hemorrhages and erosions with gross bleeding as 
a topical effect. Chronic use leads to ulceration from 
systemic effect by inhibiting prostaglandins that protect 
against injury in the GI tract.

H. pylori infection causes gastric inflammation.
Infected persons have increased gastric acid secre-

tion, and in patients with ulcers, this may be sixfold 

higher than in normal individuals. There are also inter-
actions between NSAIDs and H. pylori. NSAID users 
are more prone to development of an ulcer if they are  
H. pylori positive; in fact, they have a twofold higher 
risk of having a bleeding peptic ulcer with concomitant  
H. pylori infection.

SUMMARY

Symptoms and Signs
Approximately 40% of the population experiences 
symptoms referable to the upper GI tract every 6 
months, and the two most common symptoms are 
epigastric pain and heartburn, frequently coexisting. 
When to obtain endoscopy is an ongoing controversy. 
Dyspepsia before the age of 55 years in the absence 
of warning signs (weight loss, persistent symptoms 
despite treatment, and blood in the stool) is often func-
tional, and most guidelines do not call for endoscopy. 
Persistent symptoms, however, suggest the presence of 
PUD. PUD occurs in the stomach and duodenum, and 
discernment between the two loci on the basis of symp-
toms is poor. Duodenal ulcer tends to produce midepi-
gastric pain sometimes radiating to the back and often 
relieved by ingestion of food or antacids. Gastric ulcer 
tends to produce midepigastric pain relieved by antac-
ids but often aggravated by food. Nausea and vomit-
ing are frequently associated with PUD. Anorexia and 
weight loss in the presence of PUD symptoms should 
be investigated by endoscopy. Epigastric tenderness, 
although frequently present, is of little help in dis-
cerning upper GI disease (sensitivity, 64%; specificity, 
30%). A palpable epigastric mass or a supraclavicular 
lymph node (Virchow node) should raise concern for a 
gastric malignant neoplasm.

 1.  Etiology
    The two most common causes of PUD are use of 

NSAIDs and infection with H. pylori.
 2.  Differential diagnosis

Cholecystitis; pancreatitis; appendicitis; carcinoma of 
the esophagus, stomach, or pancreas; ischemic bowel 
disease in the elderly; inflammatory bowel disease

 3.  Investigations
 a.  Helicobacter pylori testing can be done noninvasively 

and treatment provided if the result is positive.
 b.  Upper endoscopy is used for direct visualization, 

culture, and biopsy of the esophagogastroduodenal 
mucosa. There are no reliable clinical guidelines 
to assist in the decision of when to use endoscopy. 
In general, age older than 55 years and symptoms 
unresponsive to therapy warrant consideration for 
endoscopy. Examination of stool for blood and a 
complete blood count may be indicated if there are 
signs or symptoms suggestive of blood loss.

 4.  Treatment
 a.  NSAID-associated peptic ulcer: Stop the NSAID 

and begin a PPI (e.g., omeprazole); 4-week courses 
are effective in many patients.

 b.  H. pylori–associated peptic ulcer: See treatment 
protocols in answer 4; beware of resistance, which 
is an increasing problem.
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C H A P T ER  33

Hepatitis and Cirrhosis

CLINICAL CASE PROBLEM 1

A 50-Year-Old Man with Ascites

A 50-year-old man is brought into your office by his 
wife. His wife states that for the past several months, 
he has experienced extreme weakness and fatigue. 
In addition, he has gained 20 pounds in the past 3 
weeks. She states that during the past few weeks, the 
patient has eaten virtually nothing. When you question 
the patient, he states that his wife is overreacting. The 
patient’s wife is extremely concerned about his alcohol 
intake. When you question the patient, he states that 
he is a social drinker. When you further pursue this line 
of questioning and ask him what he means by being a 
social drinker, you find out that he drinks a few drinks 
before and after most meals plus a few drinks before 
he goes to bed.

You decide to pursue the question of drinking even 
further. When you ask him what he drinks, he says 
vodka. When you ask him if he drinks two 26-ounce 
bottles a day, he says, “Heck, no! I would never put 
away more than a bottle a day.”

On physical examination, you find a middle-aged 
man looking much older than his age. He has a ruddy 
complexion and scleral icterus. The patient has a sig-
nificantly enlarged abdominal girth. There is a level of 
shifting dullness present. The patient’s liver edge is 
felt 6 cm below the right costal margin. It has a nodu-
lar edge. In addition, spider nevi are present over the 
upper part of the patient’s body. Palmar erythema is 
noted.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding this 
patient’s condition is false?

 a.  the most likely diagnosis is cirrhosis of the liver
 b.  this condition is probably associated with alcohol 

abuse
 c.  jaundice is a rare sign in the disorder described
 d.  approximately 30% of patients with a history of 

alcohol abuse will develop alcoholic hepatitis
 e.  approximately 50% of patients with this con-

dition (in an advanced stage) will die within 2  
years

 2.  Which of the following statements regarding alcoholic 
hepatitis is false?

 a.  alcoholic cirrhosis develops in approximately 90% 
of patients with alcoholic hepatitis

 b.  serum bilirubin often may be 10 to 20 times what is 
normal in this condition

 c.  serum alanine aminotransferase (ALT) is almost 
always lower than serum aspartate aminotransferase 
(AST)

 d.  hepatomegaly is seen in 80% to 90% of patients 
with alcoholic hepatitis

 e.  a mortality rate of 10% to 15% is seen in acute alco-
holic hepatitis

 3.  What is the most common cause of cirrhosis in the 
United States?

 a.  nonalcoholic fatty liver disease
 b.  hepatitis B
 c.  hepatitis C
 d.  alcohol abuse
 e.  cytomegalovirus hepatitis

 4.  The ascites associated with cirrhosis should generally 
be treated by which of the following?

 a.  sodium restriction
 b.  water restriction
 c.  spironolactone and furosemide
 d.  a and c
 e.  a, b, and c

 5.  Clinical manifestations of cirrhosis include which of 
the following?

 a.  fatigue
 b.  jaundice
 c.  splenomegaly
 d.  hypoalbuminemia
 e.  all of the above

 6.  The pathophysiologic mechanism of alcoholic cirrho-
sis includes all of the following except:

 a.  macronodular and micronodular fibrosis
 b.  nodular regeneration
 c.  decreased portal vein pressure
 d.  increase in hepatic size followed by a decrease
 e.  development of ascites and esophageal varices

 7.  Which of the following is (are) appropriate treatments 
for cirrhosis of the liver?

 a.  cessation of alcohol use
 b.  beta blockers
 c.  maintenance of proper nutrition
 d.  liver transplantation
 e.  all of the above

CLINICAL CASE PROBLEM 2

A Nauseated 25-Year-Old Schoolteacher with 
Icterus and Right Upper Quadrant Pain

A 25-year-old schoolteacher presents with nausea, 
vomiting, anorexia, aversion to her usual one pack a 
day tobacco habit, and right upper quadrant abdominal 
pain. She has been sick for the past 3 days. On ques-
tioning, she complains of passing dark-colored urine for 
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the past 2 days. She has just returned from a 2-week 
trip to Mexico. Her boyfriend, who was on vacation with 
her, is not sick. She has had no exposure to blood prod-
ucts, has no history of intravenous drug use, and has no 
significant risk factors for sexually transmitted disease. 
On examination, she looks acutely ill. Her pulse is 100 
beats per minute, blood pressure 110/70 mm Hg, res-
pirations 18, and temperature 38.3° C. Her sclerae are 
icteric, and her liver edge is tender.

 8.  What is the most likely diagnosis in this patient?
 a.  hepatitis A
 b.  hepatitis B
 c.  hepatitis C
 d.  atypical infectious mononucleosis
 e.  none of the above

 9.  Which of the following tests is the most sensitive in 
confirming the diagnosis suspected in this patient?

 a.  complete blood count with differential
 b.  antihepatitis A virus (HAV) immunoglobulin M 

(IgM)
 c.  HAV core antigen
 d.  antihepatitis B core antigen
 e.  antihepatitis C virus

 10.  Initial screening for an acute hepatitis B infection 
should include which of the following?

 a.  hepatitis B surface antibody (anti-HBsAg) and 
hepatitis B core antibody (anti-HBc)

 b.  hepatitis B early antigen (HBeAg) and anti-HBe
 c.  HBsAg and anti-HBsAg
 d.  HBsAg and anti-HBc
 e.  anti-HBe and anti-HBc

 11.  Which of the following laboratory test results is 
(are) usually abnormal in a patient with acute viral 
hepatitis?

 a.  serum AST
 b.  serum bilirubin
 c.  serum ALT
 d.  serum alkaline phosphatase
 e.  all of the above

 12.  Indications for the use of hepatitis B vaccine include 
which of the following?

 a.  health care personnel
 b.  patients undergoing hemodialysis
 c.  all children
 d.  all previously unvaccinated adults
 e.  all of the above

 13.  Which of the following types of viral hepatitis is (are) 
associated with the development of chronic active 
hepatitis?

 a.  hepatitis B
 b.  hepatitis C

 c.  hepatitis A
 d.  a and b only
 e.  all of the above

 14.  Which of the following is (are) a complication(s) of 
alcoholic cirrhosis?

 a.  hypersplenism
 b.  hepatic encephalopathy
 c.  congestive gastropathy
 d.  spontaneous bacterial peritonitis
 e.  all of the above

ANSWERS

 1.  c. This patient has alcoholic hepatitis with cirrhosis 
of the liver. Alcohol abuse is thought to be related to 
one in five hospitalizations in the United States. Many 
cases of cirrhosis of the liver are directly attributable 
to alcohol abuse, although infectious agents, partic-
ularly hepatitis C, and nonalcoholic fatty liver dis-
ease are emerging causes. Cirrhosis is an irreversible 
inflammatory disease that disrupts liver structure and 
function. Alcoholic hepatitis is seen in approximately 
30% of heavy drinkers. Men with alcoholic hepatitis 
usually consume at least 70 g of alcohol daily and have 
done so an average of 10 years. In women, a lower 
threshold of 20 to 40 g for the same period is average 
for the development of hepatitis. Cirrhosis is the dis-
organization of hepatic tissues caused by diffuse fibro-
sis and nodular regeneration. Nodules of regenerated 
tissue form between fibrous bands, giving the liver a 
cobbled appearance.

Symptoms of early alcoholic liver disease include weak-
ness, fatigue, and weight loss. In advanced disease, the 
patient develops anorexia, nausea and vomiting, swelling 
of the abdomen and the lower extremities, and central 
nervous system symptoms related to the cirrhotic liver 
disease. Other symptoms that may occur include loss of 
libido in both sexes, gynecomastia in men, and menstrual 
irregularities in women.

The liver of patients with alcoholic hepatitis and cir-
rhosis is usually enlarged, palpable, and firm. In advanced 
cirrhosis, the liver may actually shrink. Dermatologic 
manifestations include spider nevi, palmar erythema, 
telangiectasia on exposed areas, and occasional evidence 
of vitamin deficiencies. Although jaundice is rarely an 
initial sign, it usually develops later. Other later devel-
oping signs include ascites, lower extremity edema, pleu-
ral effusion, purpuric lesions, asterixis, tremor, delirium, 
coma, fever, splenomegaly, and superficial venous dila-
tion on the abdomen and thorax. There appears to be 
a genetic predisposition to the development of these 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the relationship between cirrhosis of the liver 
and right-sided heart failure.



SECTION THREE  Adult Medicine166

complications. Of patients with advanced cirrhosis, 50% 
will be dead in a period of 2 years; 65% will be dead in 
5 years. Hematemesis, jaundice, and ascites are unfavor-
able signs.

 2.  a. The first clinical stage of alcoholic liver disease 
is termed alcoholic hepatitis. Alcoholic hepatitis is a 
precursor of cirrhosis that is characterized by inflam-
mation, degeneration, and necrosis of hepatocytes 
and infiltration of polymorphonuclear leukocytes and 
lymphocytes.

In the United States, alcohol-related liver disease inci-
dence is greatest in middle-aged men, and mortality from 
cirrhosis is higher in African Americans than in whites. 
Although alcoholic cirrhosis is a prevalent type of cir-
rhosis, only approximately 15% of alcoholics actually 
develop the disease. There appears to be a genetic pre-
disposition to its development. The amount and duration 
of alcohol consumption are directly correlated with the 
extent of damage to the liver.

The symptoms of alcoholic hepatitis include anorexia, 
nausea, vomiting, weight loss, emesis, fever, and general-
ized abdominal pain. Hepatomegaly is found in 80% to 
90% of these patients. Other signs include jaundice, asci-
tes, splenomegaly, and spider angiomas.

Laboratory abnormalities in alcoholic hepatitis 
include hyperbilirubinemia and elevated serum trans-
aminase. The ratio of serum AST to ALT is often 2:1 
or greater. This can help differentiate alcoholic hepati-
tis from viral hepatitis. Other laboratory abnormalities 
include elevated alkaline phosphatase, hypoalbuminemia, 
and prolonged prothrombin time.

The prognosis of alcoholic hepatitis is variable; many 
patients develop only a mild illness. However, there is a 
10% to 15% mortality rate from the acute event.

The treatment of alcoholic hepatitis involves ces-
sation of alcohol consumption, increased calorie and 
protein intake, and vitamin supplementation (especially 
thiamine).

Alcoholic cirrhosis develops in approximately 50% of 
patients surviving alcoholic hepatitis. In the other 50%, 
various degrees of hepatic fibrosis develop.

 3.  c. The most common cause of cirrhosis in the United 
States is now hepatitis C, surpassing alcohol-induced 
cirrhosis. Hepatitis C virus (HCV) is also the most 
common cause of hepatocellular carcinoma. More 
than 4 million Americans are infected with HCV, and 
the yearly incidence is 35,000. Worldwide, an esti-
mated 3% of the population is chronically infected. 
Patients with hepatitis C go on to develop chronic 
active hepatitis in more than 50% of cases and subse-
quent cirrhosis in approximately 20% to 40% of cases. 
HCV is also the leading cause of liver transplantation. 
Hepatitis A does not progress to chronic active hepa-
titis. Hepatitis B progresses to chronic active hepatitis 

and subsequently to cirrhosis in up to 10% to 15% 
of cases. Cytomegalovirus infection does not produce 
cirrhosis.

 4.  d. The treatment of ascites and the edema associ-
ated with ascites includes the following: (1) sodium 
restriction to 800 mg of Na+/day (or 2 g of NaCl); (2) 
spironolactone (Aldactone), 25 to 100 mg four times 
per day (effective in 40% to 75% of cases); (3) para-
centesis; (4) combination diuretic therapy with furo-
semide in those patients who do not respond, with 
either spironolactone plus hydrochlorothiazide or 
spironolactone plus furosemide; and (5) paracentesis 
with albumin (or dextran) infusion in refractory cases. 
There must be complete abstention from alcohol. 
Fluid restriction is unnecessary unless serum sodium 
concentration is less than 120 to 125 mEq/L.

The one-year survival rate of patients with cirrhosis 
with ascites is 50%, compared with 90% in patients with 
uncomplicated cirrhosis. Formation of ascites results 
from a combination of portal hypertension, hypoalbu-
minemia, lymphatic leakage, and sodium retention. The 
management of ascites in patients with cirrhosis is com-
plicated. Defined indications for the treatment of ascites 
include significant patient discomfort, respiratory com-
promise, large umbilical hernia, and recurrent bacterial 
peritonitis. Diagnostic paracentesis should be performed 
in any patient with cirrhosis who undergoes clinical dete-
rioration. Spontaneous bacterial peritonitis, urinary tract 
infections, pneumonia, and skin infections are common 
complications of ascites. Spontaneous bacterial peritoni-
tis is diagnosed by ascetic fluid polymorphonuclear’s cell 
count greater than 250/cu.mm. and should be treated 
aggressively with antibiotics. Sodium restriction is con-
sidered the cornerstone of therapy for ascites. Patients 
with cirrhosis require significant curtailment of sodium 
intake (800 mg/day) to obtain clinical benefit. Approxi-
mately 10% to 20% of patients who maintain a strict low-
salt diet achieve complete resolution of ascites without 
additional therapy. However, hyponatremia may accom-
pany sodium restriction, and severe hyponatremia (serum 
sodium concentration of less than 125 mEq) is a reason 
to begin fluid restriction as well. The majority of patients 
will also require diuretics.

Spironolactone (Aldactone), an aldosterone antag-
onist, is the first-line diuretic of choice in the treat-
ment of cirrhotic ascites. It is effective in controlling 
up to 50% of patients with cirrhosis. Other potassium- 
sparing diuretics may be substituted for spironolactone, 
including triamterene and amiloride. The addition of 
loop diuretics (e.g., furosemide) is sometimes needed 
to achieve maximum benefit. Alternatives to furosemide 
include bumetanide and torsemide. Watch for hypokale-
mia with diuretics. Up to 90% of patients with cirrhosis 
and ascites will respond to diuretics and salt restric-
tion. For those who do not, periodic paracentesis with  
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albumin replacement is an alternative, as are portaca-
val shunts and transjugular intrahepatic portosystemic 
shunts, the latter for those requiring frequent large- 
volume paracentesis.

 5.  e. The clinical manifestations of cirrhosis were dis-
cussed previously. Another common finding in cir-
rhosis is hypoalbuminemia caused by poor hepatic 
synthetic function.

 6.  c. Cirrhosis is an irreversible inflammatory condi-
tion of disordered and disrupted liver structure and 
function. Cirrhosis results from the disorganization 
of hepatic tissues caused by diffuse fibrosis and nod-
ular regeneration. Micronodular and macronodular 
fibrosis occurs. Nodules of regenerated tissue form 
between the fibrous bands, giving the liver a cobbled 
appearance. The liver is initially larger than nor-
mal and then usually becomes smaller than normal 
in the later stages. The changes in the liver result in 
increased portal vein pressure, which leads to the for-
mation of ascites and to esophageal varices.

 7.  e. In uncomplicated cirrhosis, treatment includes 
cessation of alcohol use, treatment of viral hepatitis 
infection if present, maintenance of proper nutrition, 
and use of beta blockers to reduce portal hyperten-
sion. Patients with uncomplicated cirrhosis may 
have a relatively benign course of illness for many 
years. Once the patient has an episode of decom-
pensation, such as fluid retention, variceal bleeding, 
encephalopathy, spontaneous bacterial peritonitis, 
or hepatorenal syndrome, mortality is high without 
transplantation.

 8.  a. This patient most likely has hepatitis A. Hepa-
titis A occurs either spontaneously or in epidemics. 
Transmission is through the oral-fecal route. The 
presenting signs and symptoms of hepatitis A include 
(1) general malaise and fatigue; (2) general myalgia; 
(3) arthralgias; (4) abdominal pain; (5) nausea and 
vomiting; (6) severe anorexia, out of proportion to 
the degree of illness; and (7) aversion to smoking (if 
the patient smokes). Hepatitis B and C are unlikely 
in this case because risk factors are absent. Although 
infectious mononucleosis may involve the liver and 
present with some of the same signs and symptoms, 
hepatitis A is much more likely, given the history of 
travel to an endemic area. Hepatitis A and B are pre-
ventable illnesses through vaccination. All travelers 
should be appropriately immunized if not up to date 
through routine vaccination prophylaxis.

 9.  b. Acute infection with hepatitis A is confirmed 
by the demonstration of IgM antibodies to HAV 
(IgM anti-HAV). These antibodies persist for 

approximately 12 weeks after appearance. IgG anti-
bodies to HAV follow and simply indicate exposure 
at some time in the past. HAV core antigen is incor-
rect because hepatitis A does not possess a recogniz-
able core antigen; the tests using core antigen apply 
to hepatitis B only, and antibodies to HB core anti-
gen have nothing to do with hepatitis A. Choice e, 
antihepatitis C virus, is incorrect because it does not 
give any information about hepatitis A infection.

 10.  d. There are so many antigens and antibodies asso-
ciated with hepatitis virology that it is difficult to 
determine which is what. However, it can be simpli-
fied considerably. Initial screening for acute hepatitis 
suspected to be caused by the hepatitis B virus should 
include HBsAg and anti-HBc (HBcAb, the antibody 
to the core antigen). These two tests will identify 
most cases of acute hepatitis B. There is a period 
between the clearance of HBsAg and the appear-
ance of anti-HBs (HBsAb) that lasts for 4 to 6 weeks. 
During this time, the only marker for hepatitis B that 
can detect the infection with any certainty is anti-
HBc (HBcAb). If acute hepatitis B is suggested from 
the initial screening, further laboratory tests should 
be ordered. These include the following:

HBeAg: The e antigen indicates the presence of a highly 
infectious or contagious state or a chronic infection.

anti-HBe (HBeAb, the antibody to the previously 
listed antigen): The presence of this antibody indicates 
low infectivity and predicts the later seroconversion or 
resolution of hepatitis B.

anti-HBs (HBsAb, the antibody to the surface anti-
gen): The presence of this antibody indicates past hepati-
tis B infection and current immunity.

 11.  e. In acute viral hepatitis, the serum transaminases 
(serum AST and serum ALT) are markedly ele-
vated, along with serum bilirubin and serum alkaline 
phosphatase.

 12.  e. Hepatitis B vaccine should be offered to all people 
not previously immunized and is particularly impor-
tant for those at high risk and those with continued 
exposure to hepatitis B infection. Those at high risk 
for acquiring hepatitis B include the following: (1) 
all health care personnel, (2) patients undergoing 
hemodialysis, (3) patients requiring frequent blood 
transfusions, (4) employees and residents of institu-
tions for people with developmental disabilities, (5) 
men who have sex with men and all of their con-
tacts, (6) intravenous drug users, (7) sexual contacts 
of chronic HBsAg carriers, and (8) children born to 
mothers who have chronic hepatitis B. The Centers 
for Disease Control and Prevention (CDC) recom-
mends that all children be immunized with hepatitis 
B vaccine.



SECTION THREE  Adult Medicine168

 13.  d. Chronic active hepatitis (which may lead to cir-
rhosis of the liver, liver failure, and hepatocellular 
carcinoma) is associated with hepatitis B, hepatitis C, 
and hepatitis D (delta virus hepatitis, which occurs 
only in patients who are also chronically infected 
with hepatitis B). Chronic active hepatitis is not asso-
ciated with hepatitis A or hepatitis E.

 14.  e. Complications of cirrhosis include the follow-
ing: (1) portal hypertension, leading to esophageal 

varices, congestive gastropathy, and hypersplenism; 
(2) hepatic encephalopathy; (3) ascites, leading to 
spontaneous bacterial peritonitis and umbilical her-
nia (spontaneous rupture); (4) hepatorenal syndrome; 
(5) coagulation abnormalities; (6) hepatocellular 
carcinoma; (7) pulmonary dysfunction; (8) hepatic 
osteodystrophy; (9) cholelithiasis; (10) pericardial 
effusion; and (11) impaired reticuloendothelial sys-
tem function.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Briefly, the relationship between cirrhosis of the liver 
and right-sided heart failure is that micronodular fibro-
sis, macronodular fibrosis, and nodular regeneration 

eventually lead to portal hypertension with all of its 
complications, one of which can be right-sided heart 
failure.

SUMMARY

Infectious Forms of Hepatitis
 1.  Hepatitis A
 a.  The etiologic agent is an RNA hepatovirus.
 b.  Sporadic or epidemic infections are spread by the 

fecal-oral route.
 c.  The primary symptoms are anorexia, nausea, vom-

iting, malaise, and aversion to smoking.
 d.  The clinical signs are fever, enlarged tender liver, 

and jaundice.
 e.  The relevant laboratory findings are normal to low 

white blood cell count and abnormal ALT, AST, 
bilirubin, and alkaline phosphatase values.

 f.  Diagnostic clues include elevated transaminase lev-
els and the presence of serum IgM anti-HAV.

The only treatment required is symptomatic, namely, 
rest; it is rarely fulminating and does not become chronic.

Prevention is meticulous handwashing because the 
oral-fecal route is the main route of spread. Although it is 
important for all, it is essential for food handlers. Hepa-
titis A vaccine is available and part of the standard child-
hood immunization schedule.
 2.  Hepatitis B
 a.  The etiologic agent is a DNA hepadnavirus.
 b.  It is usually transmitted sexually or by blood or 

blood products and is particularly common in intra-
venous drug users and in patients with acquired 
immunodeficiency syndrome (AIDS).

 c.  Up to 30% of infected individuals may be carriers.
 d.  It is diagnosed by finding an elevation of liver trans-

aminases and HBsAg and anti-HBc in the serum.
The treatment is symptomatic unless it becomes ful-
minating, as it will in 0.1% to 1% of cases, or chronic,  
as it will in 1% to 10% of infected adults and 90% of neo-
nates. The recommended treatment of symptoms is with 
interferon, which has a 40% success rate.

Hepatitis B hyperimmune globulin is used to prevent 
symptoms after known or suspected exposure and pre-
vention is obtained by hepatitis B vaccine, the administra-
tion of which is recommended for all children and adults 
by the CDC.
 3.  Hepatitis C
 a.  The etiologic agent is a single-stranded virus 

belonging to the Flaviviridae family.
 b.  There are more than 100 strains belonging to six 

major “genotypes.”
 c.  The disease is usually transmitted by blood or blood 

products, and sexual transmission is also possible.
 d.  The development of a screening test in 1990 vir-

tually eliminated spread by transfusions, and it is 
thought that sharing of contaminated needles is the 
main route of transfer.

The disease course is variable. Approximately 15% to 
25% of infected individuals recover spontaneously. The 
remaining individuals become chronically infected, of 
whom approximately 20% will develop cirrhosis and 
another 1% to 5% will develop hepatocellular cancer.

Hepatitis C is the most common chronic blood-
borne infection in the United States, with an incidence 
of approximately 35,000 cases per year. Approximately 4 
million people in the United States are infected, and as 
the population ages, hepatitis C–related deaths (currently 
approximately 8000 to 10,000 per year) will increase. 
Worldwide, an estimated 3% of the population is chron-
ically infected. Hepatitis C is the most common cause of 
cirrhosis and liver transplantation.

Treatment of hepatitis C is symptomatic and depends 
on liver biopsy staging and viral genotyping. Treatment 
options are rapidly changing with the introduction of 
new antivirals. For patients with genotype 1 (60% to 
75% of HCV infections), treatment with sofosbuvir plus 
ledipasvir has resulted in sustained viral free rates above 
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90% and has avoided the difficult side effects of inter-
feron (influenza like symptoms, cytopenia, neuropsy-
chiatric symptoms). The combination of sofosbuvir plus 
pegylated interferon plus ribavirin has yielded viral free 
rates of 89% to 90%. The combination of simeprevir plus 
pegylated interferon plus ribavirin is another alternative 
for patients with HCV genotype 1 yielding viral free rates 
of 79% to 86%. For patients with HCV genotypes 2 and 
3, (20% to 29% of U.S. HCV infections), sofosbuvir plus 
ribavirin (better tolerated because of the lack of inter-
feron in the regimen) is effective yielding virus free rates 
of 80% to 95%.
 4.  Delta hepatitis (hepatitis D)
Delta hepatitis is found only in association with chronic 
hepatitis B. This combination is particularly likely to lead 
to chronic active hepatitis and its complications, including 
cirrhosis, liver cell failure, and hepatocellular carcinoma.
 5.  Hepatitis E
This is an enterically transmitted form of hepatitis. Like 
hepatitis A, it never leads to chronic infection.

Alcoholic Hepatitis
The signs and symptoms of alcoholic hepatitis closely 
resemble the symptoms of viral hepatitis. In alcoholic 
hepatitis, the ratio of AST to ALT is usually 2:1.

Patients who develop alcoholic hepatitis are at high risk 
for development of cirrhosis of the liver. The symptoms 

and signs of cirrhosis are weakness, fatigue, weight loss, 
anorexia, hepatomegaly, spider nevi, palmar erythema, 
asterixis, tremor, and ascites. Patients with cirrhosis often 
develop portal hypertension with its complications and 
hepatic encephalopathy.

The treatment is supportive. The use of glucocorti-
coids in acute alcoholic hepatitis is controversial. Com-
plete abstinence from alcohol is important. Vitamins and 
minerals, including folate and thiamine, are essential sup-
plements,	 and	vitamin	K	parenterally	may	be	necessary	
for coagulopathy. Alcohol withdrawal should be managed 
appropriately.

Cirrhosis
Cirrhosis is an irreversible inflammatory disease that dis-
rupts liver structure and function. Major cause is hepati-
tis C, with alcoholic liver disease the second major cause 
and nonalcoholic fatty liver and other diseases as other 
causes. Ascites are a common sign of advanced cirrhosis. 
See answer 4 for treatment options.

Cirrhotic liver complications include upper gastro-
intestinal bleeding from varices, hemorrhagic gastritis, 
or gastroduodenal ulcers; liver failure; hepatic enceph-
alopathy; hepatorenal syndrome; and hepatocellular 
carcinoma.

SUMMARY—cont’d
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C H A P T ER  34

Pancreatitis

CLINICAL CASE PROBLEM 1

A 50-Year-Old Man with a History of Severe 
Abdominal Pain

A 50-year-old man with a 20-year history of heavy drink-
ing comes to your emergency department with his wife 
complaining of severe abdominal pain. The pain began 
4 days ago and has been getting progressively worse. 
The pain has been so severe that the patient has been 
crying at night. Despite this severe pain, the patient 
managed to make it to his local bar last evening and 
straggled home at 3 am. He has also been nauseous and 
vomited a few times yesterday. The pain is described as 
constant, sometimes burning in nature, and seems to 
go to the back. The patient has not eaten for the past 
4 days.

On examination, you observe a stoic, overweight 
man who looks much older than his stated age; he looks 
pale and slightly diaphoretic. As you examine him, you 
clearly smell alcohol on his breath. The patient’s blood 
pressure is 90/70 mm Hg, respirations are 20 breaths 
per minute, and pulse is 100 beats per minute. Exam-
ination of his heart and lungs is normal except for mild 
tachycardia. He has a marked tenderness in the epigas-
tric region along with guarding. The bowel sounds are 
slightly diminished. There is also a sensation of fullness 
present in the epigastric area. No other abnormalities 
are present.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The differential diagnosis at this point would be:
 a.  acute gastritis
 b.  acute pancreatitis
 c.  perforated peptic ulcer
 d.  acute cholecystitis
 e.  all of the above

 2.  All of the following tests should be ordered next except:
 a.  complete blood count with differential
 b.  serum amylase and lipase level
 c.  computed tomography (CT) scan of the abdomen 

with contrast
 d.  comprehensive metabolic panel
 e.  arterial blood gases

 3.  Diagnosis of acute pancreatitis is made by the presence 
of 2 of 3 criteria. Which of the following is not a diag-
nostic criterion for acute pancreatitis?

 a.  abdominal pain consistent with the disease
 b.  serum amylase and/or lipase more than 3 times the 

upper limit of normal

 c.  characteristic finding on contrast-enhanced CT of 
the abdomen

 d.  plain radiograph (abdominal series)
 e.  none of the above are diagnostic criteria

 4.  Patients with acute pancreatitis sometimes present 
with bruising around the umbilicus and flank area. 
This is because of:

 a.  trauma to the abdomen
 b.  ruptured spleen
 c.  retroperitoneal bleeding
 d.  superior mesenteric artery erosion
 e.  disseminated intravascular coagulation

 5.  Fullness in the epigastric region and a palpable mass in 
this patient are most likely attributable to:

 a.  pancreatic pseudocyst formation
 b.  palpable gallbladder
 c.  enlarged spleen
 d.  enlarged liver
 e.  abdominal wall hematoma

 6.  Which of the following is (are) etiologic factor(s) in 
most cases of acute pancreatitis?

 a.  gallstones
 b.  dehydration
 c.  hypertriglyceridemia
 d.  pancreatic adenocarcinoma
 e.  all of the above

 7.  The treatment of this condition must include all of the 
following except:

 a.  eliminate oral intake for the first 48 hours
 b.  initial risk stratification and aggressive fluid 

replacement
 c.  calcium replacement
 d.  pain control
 e.  intravenous H2 receptor blockers

 8.  In approximately two thirds of patients with this dis-
ease, a plain film of the abdomen is abnormal. Which 
of the following abnormalities is this plain film most 
likely to show?

 a.  a “sentinel loop”
 b.  the “colon cutoff sign”
 c.  air under the diaphragm
 d.  distention in both the small bowel and the large bowel
 e.  feces throughout the colon

 9.  Complications of the condition described here include 
all of the following except:

 a.  ascites
 b.  pleural effusion and acute respiratory distress syn-

drome (ARDS)
 c.  pancreatic necrosis
 d.  pseudocyst formation
 e.  membranous enterocolitis
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ANSWERS

 1.  e. All of the mentioned conditions can be manifested 
with an acute abdomen and the signs and symptoms 
demonstrated by this patient. At this early stage, all 
these conditions should be considered as differential 
diagnoses.

 2.  c. The initial laboratory evaluation should include a 
complete blood count with differential, amylase and 
lipase levels, metabolic panel (blood urea nitrogen, 
creatinine, glucose, and calcium levels), liver func-
tion tests, and arterial blood gas analysis. Results from 
these tests should be used to guide further evaluation. 
CT scan of the abdomen would help in diagnosis of 
pancreatitis and pseudocyst formation but should 
be reserved to instances where the diagnosis fails to 
emerge after the initial laboratory investigations and 
stabilization of the patient.

 3.  d. The diagnosis of acute pancreatitis requires 2 
out of 3 of the following criteria: (i) characteristic 
abdominal pain described in this patient, (ii) serum 
amylase and/or lipase more than 3 times the upper 
limit of normal, (iii) characteristic finding on abdom-
inal imaging. Although frequently used as a diagnos-
tic tool, contrast-enhanced computed tomography 
(CECT) and/or magnetic resonance imaging (MRI) 
of the pancreas should be reserved for patients: (a) in 
whom the diagnosis is unclear, (b) who fail to improve 
clinically within the first 48 to 72 hours after hospital 
admission, or (c) who develop complications, e.g., for 
detection of pseudocyst formation. Some studies have 
shown that a CT severity index is helpful in predict-
ing the severity of acute pancreatitis compared with 
the Ranson criteria and the APACHE II scale. Trans-
abdominal ultrasonography is a better tool for diag-
nosis of cholelithiasis. Bowel gas can often limit the 
accuracy of pancreatic imaging by ultrasonography. 
Plain radiograph of the abdomen can demonstrate 
the sentinel loop in two thirds of patients but is not 
sensitive or specific enough for diagnosis. Magnetic 
resonance cholangiopancreatography can be used as 
a noninvasive test to determine which patients will 
need endoscopic retrograde cholangiopancreatogra-
phy (ERCP). However, it is no more sensitive than a 
CT scan in determining the severity of acute pancre-
atitis, and it is much more expensive and not always 
available.

 4.  c. Ecchymosis in the periumbilical area (Cullen sign) 
and in the flank area (Grey Turner sign) is caused by 

retroperitoneal bleeding. Ruptured spleen is not asso-
ciated with acute pancreatitis. Superior mesenteric 
artery occlusion is not manifested with bruising in the 
abdominal wall. Disseminated intravascular coagula-
tion is manifested with generalized bleeding.

 5.  a. The palpable mass in this patient is most likely 
caused by pancreatic pseudocyst formation. A palpa-
ble gallbladder is seen in obstruction at the ampulla or 
sphincter of Oddi. These patients are generally jaun-
diced and may not present with such acute symptoms 
and pain. An enlarged spleen is unlikely in this patient 
given the clinical history, as is an enlarged liver. This 
patient did not give a history of trauma to suggest an 
abdominal wall hematoma.

 6.  e. The most common causes of acute pancreatitis 
are gallstones (40% to 70%) and alcohol abuse (25% 
to 35%). Other causes include medications, infectious 
agents, and pancreatic malignancies. Hypertriglyceri-
demia, with serum triglyceride levels above 1000 mg/
dL, accounts for 1% to 2% of cases. Idiopathic acute 
pancreatitis is defined as pancreatitis with no etiology 
established after initial laboratory and imaging tests. 
Often these are caused by anatomic anomalies. Com-
plications of ERCP are also a cause of acute pancre-
atitis. The essential diagnostic features of pancreatic 
pseudocyst include an epigastric mass and pain, mild 
fever and leukocytosis, persistent serum amylase or 
serum lipase elevation, and demonstration of pseudo-
cyst by CT scan.

 7.  e. Mild pancreatitis is stratified by Atlanta criteria 
as diagnostic criteria plus the absence of organ fail-
ure or local complications. Most patients fall into 
this category and can resume feedings and activities 
48 hours after hospitalization. However moderate to 
severe pancreatitis requires aggressive management 
including: (1) keeping the patient nil per os (NPO) 
for the first 48 hours and gastric suction by naso-
gastric tube if severe gastric distention is present;  
(2) fluid replacement to replace sequestered fluid 
in the retroperitoneal space; (3) replacement of 
calcium and magnesium and other electrolytes (in 
severe attacks of pancreatitis, both hypocalcemia and 
hypomagnesemia may occur and need to be treated); 
(4) oxygen therapy (severe hypoxemia develops 
in 30% of patients; the onset is often insidious 
and can result in ARDS); (5) adequate pain relief;  
(6) nutrition—enteral nutrition when the patient 
can tolerate oral intake; and (7) antibiotics if pan-
creatic necrosis and infection are present. Although 
the use of H2 receptor blockers, anticholinergic 
drugs, and glucagon is reasonably common, their 
efficacy has not been demonstrated. The systemic 
inflammatory response syndrome (SIRS) present in 
severe acute pancreatitis includes more than two of 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the four essential features of the diagnosis of 
chronic pancreatitis.
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the following criteria: pulse higher than 90 beats per 
minute, respirations greater than 20 per minute or 
Paco2 greater than 32 mm Hg, temperature higher 
than 38o C or lower than 36o C, white blood cell 
count higher than 12,000 or less than 4000 cells/
mm3 or bands greater than 10%. SIRS predicts a 
severe course of disease.

 8.  a. In approximately two thirds of cases, a plain film 
of the abdomen is abnormal. The most frequent find-
ing is isolated dilation of a segment of gut (the senti-
nel loop) consisting of jejunum, transverse colon, or 
duodenum adjacent to the pancreas.
Gas distending the right colon that abruptly stops in 

the mid or left transverse colon is called the colon 

cutoff sign. This is caused by colonic spasm adja-
cent to the pancreatic inflammation but is not as 
common as the sentinel loop.

Air under the diaphragm is suggestive of a perforated 
peptic ulcer.

A completely distended small and large bowel suggests 
a distal bowel obstruction.

Constipation is not associated with acute pancreatitis.

 9.  e. In addition to chronic pancreatitis and pancreatic 
pseudocyst formation, acute pancreatitis may also lead 
to necrotic pancreatitis, pancreatic abscess (which is 
fatal if not treated surgically), ascites, pleural effusion, 
and ARDS. Membranous enterocolitis is not a com-
plication of acute pancreatitis.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The four essential features of chronic pancreatitis are 
as follows: (1) persistent or recurrent abdominal pain in 
almost all cases; (2) pancreatic calcification on radio-
graph in 50% of cases; (3) pancreatic insufficiency in 

30% of cases, which may lead to either steatorrhea 
(loss of exocrine function) or diabetes mellitus (loss of 
endocrine function); and (4) it is most often caused by 
alcoholism.

SUMMARY

 1.  Acute pancreatitis is usually caused by either alcohol 
abuse or biliary tract disease (65% to 90%). Other 
causes include hypertriglyceridemia, medications such 
as antiretroviral therapy, hypercalcemia and hyper-
parathyroidism, pancreatic or ampullary tumors, iat-
rogenic causes (e.g., operative trauma during ERCP), 
and autoimmune diseases.

 2.  Essential features of diagnosis are a history of alco-
hol abuse, abrupt onset of epigastric pain radiating 
through to the back, nausea and vomiting, and ele-
vated serum amylase and serum lipase levels.

 3.  Laboratory investigations include complete blood 
count with differential, serum amylase and urine 
amylase, serum lipase, serum glucose, serum lactate 
dehydrogenase, serum bilirubin, serum aspartate 
aminotransferase/alanine aminotransferase, serum 
calcium, serum magnesium, electrolytes, serum tri-
glycerides, and arterial blood gases. Radiologic 
imaging includes plain film of abdomen, abdominal 
ultrasonography, and contrast-enhanced CT scan of 
the abdomen. CT scan of the abdomen is the most 
sensitive imaging modality to diagnose the severity of 
acute pancreatitis and pseudocyst formation.

 4.  Clinical criteria to determine the severity of acute 
pancreatitis

 a.  Atlanta criteria
 i.  mild: absence of organ failure of local 

complications
 ii.  moderate to severe: presence of organ failure, 

transient or persistent and local complications

 b.  Ranson criteria
 i.  age older than 55 years
 ii.  white blood cell count greater than 16,000/

mm3

 iii.  blood glucose higher than 200 mg/dL
 iv.  serum lactate dehydrogenase more than 350 

IU/L
 v.  aspartate aminotransferase (serum glutamic-ox-

aloacetic transaminase) greater than 250 IU/L
Criteria developing within 48 hours of admission

 i.  hematocrit decreases more than 10%
 ii.  blood urea nitrogen increases more than 5 mg/dL
 iii.  serum calcium: 8 mg/dL or less
 iv.  arterial Po2 lower than 60 mm Hg
 v.  base deficit greater than 4 mEq/L
 vi.  estimated fluid sequestration = 600 mL (volume 

requirement)
Morbidity and mortality rates correlate with number 
of criteria present

 i.  0 to 2 criteria, 1% mortality
 ii.  3 or 4 criteria, 15% mortality
 iii.  5 or 6 criteria, 40% mortality
 iv.  7 or 8 criteria, 50% or greater mortality
 c.  CT severity index

A is normal pancreas: 0 points
B is edematous pancreas: 1 point
C is B plus mild extrapancreatic changes: 2 points
D is severe extrapancreatic changes plus one fluid 

collection: 3 points
E is multiple or excessive fluid collections: 4 points
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SUMMARY—cont’d

A CT severity index score of 5 or more was associ-
ated with mortality 15 times higher than with a 
score of less than 5.

 d.  APACHE II scoring system: Acute Physiology 
and Chronic Health Evaluation includes the fol-
lowing factors: age, rectal temperature, mean arte-
rial pressure, heart rate, Pao2, arterial pH, serum 
potassium, serum sodium, serum creatinine, hema-
tocrit, white blood cell count, Glasgow Coma 
Scale scores, and chronic health status. APACHE 
II scores of 8 or more at 24 hours are associated 
with the need for the intensive care unit, second-
ary pancreatic infection, pancreatic necrosis, mor-
tality, and increased hospital stay.

 e.  SIRS is associated with severe course. See criteria in 
answer 7.

 5.  Essentials of management include NPO and naso-
gastric suction in severe cases with gastric disten-
tion, strict intake/output measurement (a measure of 
fluid sequestration), fluid replacement of sequestered 
fluid, replacement of calcium and magnesium if low, 
oxygen, pain control, and enteral nutrition as soon as 
tolerated.

 6.  Resolution within 1 week in most cases.
 7.  Complications include pseudocyst formation, abscess 

formation, hemorrhage, ascites, pleural effusion, and 
chronic pancreatitis.

 8.  Chronic pancreatitis is almost always associated with 
alcohol-induced problems; complications of chronic 
pancreatitis include malabsorption (steatorrhea), dia-
betes mellitus, and chronic pain.

C H A P T ER  35

Pancreatic Carcinoma

CLINICAL CASE PROBLEM 1

A 62-Year-Old Man with Abdominal Pain

A 62-year-old man comes to your office for a third opin-
ion. He has seen two other physicians during the past 3 
months regarding an abdominal pain that is, according to 
the patient, “getting worse and worse.” It is unrelated in 
any way to food intake except that the patient has become 
significantly anorexic since the pain developed. The first 
physician told him that he had irritable bowel syndrome; 
the second physician told him that the pain was a psy-
choneurotic pain: “Basically sir, that means it is all in your 
head.” The patient tells you that he was very disappointed 
with the two physicians, especially because the first one 
had been his family doctor for more than 15 years.

You decide to spend your time today on a focused 
history. The most important information you gather is: 
(1) the patient has lost 20 pounds in 3 months; (2) the 
pain is constant; (3) the patient has never had abdom-
inal pain before; (4) the patient’s mood has definitely 
changed during this period (in fact, the first symptom 
was depression, even before the pain started); and (5) 
the pain is central abdominal, radiating through to the 
back, dull and aching in character, and described as a 
7/10 in terms of severity.

On examination, the patient looks “unwell.” You 
cannot describe it any more clearly than that. He just 
looks unwell. There is no clinical evidence of anemia, 
jaundice, or cyanosis. Examination of the abdomen 
reveals some tenderness in the midabdominal region. 
The liver edge is felt 2 cm below the right costal 
margin.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The differential diagnosis in this patient would include 
all except which of the following?

 a.  inflammatory bowel disease
 b.  carcinoma of the stomach
 c.  carcinoma of the pancreas
 d.  irritable bowel syndrome
 e.  none of the above can be excluded

 2.  If you could order only one investigation at this time, 
which one of the following would you order?

 a.  magnetic resonance imaging scan of the abdomen
 b.  gastroscopy
 c.  dual-phase helical computed tomography (CT) 

scan of the abdomen
 d.  colonoscopy
 e.  serum amylase or serum lipase
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 3.  The appropriate investigation is ordered. What is 
the sensitivity of this investigation in the disorder 
described?

 a.  70%
 b.  80%
 c.  90%
 d.  95%
 e.  100%

 4.  Which of the following statements regarding the rela-
tionship between this patient’s depressive symptoms 
and his abdominal symptoms is correct?

 a.  the abdominal symptoms are unrelated to the 
depression

 b.  the abdominal symptoms are indirectly related to 
the depression

 c.  the abdominal symptoms are directly related to the 
depression

 d.  the abdominal symptoms and the depressive symp-
toms usually do not coexist in this disorder

 e.  nobody really knows for sure

 5.  The patient had planned a vacation for the week after 
the investigation was performed. You persuaded him 
to return to your office when he returns from his vaca-
tion in 6 weeks, for further evaluation. You encourage 
him to take his vacation because of your suspicions 
regarding his disease. However, before he leaves for 
his vacation, you must provide the patient with one 
other treatment. What is the single most important 
treatment to be undertaken at this time?

 a.  begin the patient on an antiinflammatory medication
 b.  begin the patient on an oral corticosteroid
 c.  begin the patient on an antidepressant
 d.  begin the patient on an oral chemotherapeutic 

agent
 e.  none of the above

 6.  Cancer pain is an extremely important medical prob-
lem. Which of the following statements regarding the 
management of cancer pain in the United States is 
true?

 a.  cancer pain is extremely well managed by most U.S. 
physicians

 b.  the overtreatment of cancer pain is much more of a 
problem than the undertreatment of cancer pain in 
the United States

 c.  the undertreatment of cancer pain is much more of 
a problem than the overtreatment of cancer pain in 
the United States

 d.  most Americans with cancer die in very good con-
trol of pain; few have cancer pain that is not well 
controlled

 e.  none of the above

 7.  The patient returns to your office in 6 weeks after 
an overseas tour. Because of your therapy, he was 

able to enjoy most of his holiday. Three days ago, 
his pain began to become acutely worse. The patient 
now appears jaundiced. He has lost another 15 
pounds, and there is a palpable mass in the perium-
bilical region. The investigation performed earlier 
is repeated, and a mass measuring 6 cm × 5 cm is 
now seen in the appropriate region. At this time, 
what should you do?

 a.  explore with a surgeon the possibility of a Whip-
ple procedure

 b.  begin aggressive radiotherapy and chemotherapy
 c.  begin high-dose prednisone to increase his 

weight
 d.  explore with a surgeon the possibility of the total 

removal of the organ in question
 e.  none of the above

 8.  What is the most clearly established risk factor for 
the disease described?

 a.  alcohol consumption
 b.  cigarette smoking
 c.  high fat intake
 d.  environmental toxins
 e.  a history of Peutz-Jeghers syndrome

 9.  With respect to the molecular biology of this disease, 
which of the following statements is true?

 a.  no tumor markers have been established for this 
disease

 b.  the CA 19-9 and CEA serum markers may help 
confirm the diagnosis in symptomatic patients

 c.  the CA 19-9 serum antigen has a sensitivity of 
90% in patients with this disease

 d.  the CA 19-9 serum antigen has a specificity of 
90% in patients with this disease

 e.  the CA 19-9 and CEA serum markers are good 
screening tests for this disease

 10.  A patient with this disease will demonstrate which of 
the following physical findings?

 a.  decreased pain when assuming the supine posi-
tion

 b.  increased pain when assuming the supine posi-
tion

 c.  decreased pain with flexion of the spine
 d.  increased pain with flexion of the spine
 e.  b and c
 f.  a and d

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the impact of this disease on the U.S. popu-
lation under the following headings: (1) this disease’s 
place as a killer of Americans (among all cancers), (2) 
risk factors, (3) symptoms and signs, (4) treatment, 
and (5) prognosis.
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ANSWERS

 1.  d. From the history and the physical examination, 
you determine that the patient has a serious disease. 
The severity, constant nature of the pain, and phys-
ical findings make irritable bowel syndrome implau-
sible. In forming a differential diagnosis, you should 
consider diagnostic possibilities in the following cat-
egories: (1) infectious/inflammatory, (2) neoplastic or 
not, (3) circulatory, and (4) traumatic.

From the history alone, the following are diagnostic 
possibilities:
	 •	 	Infectious/inflammatory:	(1)	inflammatory	bowel	

disease, Crohn disease, or ulcerative colitis; (2) 
pancreatitis; or (3) cholecystitis

	 •	 	Neoplastic:	(1)	carcinoma	of	the	stomach	(linitis	
plastica); (2) carcinoma of the pancreas; or (3) 
carcinoma of the colon

	 •	 	Circulatory:	(1)	aortic	aneurysm	(leaking)	or	(2)	
mesenteric ischemia

	 •	 	Traumatic:	pancreatic	pseudocyst

 2.  c. Obviously, before you decide on which investiga-
tion to order, you have to make a commitment to your 
primary diagnosis. The most likely diagnosis is ade-
nocarcinoma of the pancreas. The reasons are as fol-
lows: (1) the abdominal pain is constant and unrelated 
to food, (2) the patient has experienced a 20-pound 
weight loss, and (3) the patient is depressed.

Therefore, the investigation of choice is a dual-phase 
helical CT scan of the abdomen. No other test provides 
such high sensitivity and specificity.

 3.  d. The sensitivity of the CT scan in the diagnosis of 
adenocarcinoma of the pancreas is between 95% and 
98%; that is, only 1 of every 20 patients with adeno-
carcinoma will have false-negative CT scan results.

 4.  c. There is a significant correlation between carci-
noma of the pancreas and depression. In many cases, 
as in this Clinical Case Problem, the depression actu-
ally precedes the abdominal pain.

 5.  e. Although it is reasonable to start the patient on an 
antidepressant, it is not the most important treatment, 
which is to start the patient on an adequate pain relief 
program. It would seem that because of the severity 
of the pain, an oral narcotic analgesic would be the 
drug of first choice. You suggest that while he is on 
vacation, he telephones on a regular basis so you can 
advise medication changes.

 6.  c. Cancer pain is an enormous medical problem in 
the United States. It is likely to become an even more 
serious problem in the future as the population ages. 
It is estimated that approximately 50% of patients in 
North America with cancer die in moderately severe 

to severe pain. The reason appears to be multifacto-
rial and related to inadequate education in medical 
school, residency, and continuing medical education; 
reluctance to use narcotic analgesics when they need 
to be used; and fear of licensure difficulties if “too 
many narcotics” are prescribed.

 7.  e. You should: (1) break the news to the patient with 
his spouse or significant other present, if possible; (2) 
discuss with the patient his treatment options, includ-
ing palliative radiotherapy, palliative chemotherapy, 
and palliative radiotherapy and chemotherapy; (3) 
suggest an aggressive pain control program: consider 
a celiac plexus block, changing narcotic analgesics, and 
continuing to increase his dosage of narcotics; and (4) 
in terms of symptoms, maintain control of nausea or 
vomiting, maintain control of constipation, and con-
sider an appetite stimulant (megestrol [Megace]).

 8.  b. Pancreatic adenocarcinoma is a disease of older 
individuals with the median age at diagnosis 71 years 
old. Incidence in the United States has remained sta-
ble for the past 30 years. Approximately 5% to 10% 
of pancreatic cancers have a familial component. The 
most established risk factor for adenocarcinoma of 
the pancreas is a history of Peutz-Jeghers syndrome. 
Peutz-Jeghers syndrome is an autosomal dominant 
inherited disorder characterized by intestinal hamar-
tomatous polyps. Patients also have skin and mucosal 
macular melanin deposition in distinct patterns and a 
30- to 40-fold increased risk of pancreatic and colon 
cancers compared with the general population. Ciga-
rette smoking confers a twofold increased risk. Some 
60% to 70% of pancreatic cancers are located in the 
head of the pancreas; the rest occur in the body and 
tail. The two major precursors of pancreatic adeno-
carcinoma are pancreatic intraepithelial neoplasia and 
intraductal papillary mucinous neoplasms. They have 
a distinct set of mutational events.

 9.  b. There is no effective screening test for this dis-
ease. However, the tumor antigens CA 19-9 and car-
cinoembryonic antigen (CEA) are present in many 
patients with pancreatic carcinoma. These serum 
markers have a sensitivity of 50% to 75% and a speci-
ficity of less than 83%, making them inadequate tools 
for screening. However, they may help with the diag-
nosis if the CT imaging is equivocal, and they may 
provide some assistance with prognostic information 
for patients already diagnosed with the disease.

 10.  e. One of the most important tests in the physical 
examination of a patient suspected of having a malig-
nant neoplasm is known as a provocative maneuver. 
A provocative maneuver attempts to reproduce the 
pain (gently). An example of a provocative maneuver 
for somatic pain caused by metastatic bone disease is 



SECTION THREE  Adult Medicine176

to put pressure on the bone in question. The provoc-
ative maneuver for a patient with a tumor that is ret-
roperitoneal is to have the patient lie flat or lie with 
a pillow or other object underneath the small of his 

or her back. This will reproduce the pain. The same 
patient will obtain relief from his or her pain when 
leaning forward.

Suggested Reading
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Adenocarcinoma of the Pancreas
 1.  Mortality from adenocarcinoma: Approximately 

46,000 new cases of adenocarcinoma of the pan-
creas occur each year, and there are 40,000 deaths 
each year. Adenocarcinoma of the pancreas is a 
leading cause of death because of cancer.

 2.  Epidemiology and risk factors for adenocarcinoma 
of the pancreas: Women account for 57% of new 
cases. Median age at diagnosis is 71. Worldwide 
incidence is approximately 1 to 10 cases/100,000. 
Approximately 10% of patients have a familial history. 
Cigarette smoking confers a twofold increased risk; 
Peutz-Jeghers syndrome a 50-fold increased risk. 
Other implicated factors include diabetes, obesity, 
and hereditary and nonhereditary chronic pancreatitis.

 3.  Symptoms and signs
 a.  Abdominal symptoms and signs: (i) central 

abdominal pain radiating through to the back; 
dull, aching, and steady in character; most 
commonly described as a “deep” pain; (ii) weight 
loss; (iii) hepatomegaly (50% of patients); (iv) pal-
pable abdominal mass (indicates inoperability); 
(v) a palpable nontender gallbladder in a jaun-
diced patient suggests neoplastic obstruction of 
the common bile duct (Courvoisier law).

 b.  Nonabdominal symptoms and signs: Painless 
jaundice from obstruction of the common bile 
duct is a common sign seen in 80% of patients 
with cancer in the head of the pancreas. Approx-
imately two thirds of pancreatic cancers occur 

in the pancreatic head. Depression as a result of 
the patient’s general medical condition is often 
the initial symptom, appearing before any of the 
abdominal symptoms or painless jaundice.

 4.  Treatments
 a.  Surgical: Carcinoma of the head of the pancreas 

is resectable in only 20% of patients (Whipple 
procedure).

 b.  Chemotherapy/radiotherapy: More than half of 
patients with pancreatic carcinoma have metas-
tases at the time of diagnosis. Palliative chemo-
therapy or radiotherapy can be offered; currently, 
several clinical trials have shown some promise 
of reducing mortality.

 c.  Pain control: Pain control appears to be the most 
important part of therapy (celiac plexus block 
and narcotic analgesics).

 d.  Symptom control: Control nausea and vomit-
ing with combination antiemetics, and control 
constipation with lactulose or stool softener and 
a peristaltic stimulant.

 5.  Prognosis: The prognosis for adenocarcinoma 
of the pancreas is in need of improvement. The 
overall 5-year survival rate is approximately 4%; 
localized resectable disease has a 20% survival 
rate. However, moderately encouraging results 
have been obtained with the combination use of 
gemcitabine and nab-paclitaxel. Other adjuvant, 
radiologic, and molecular biologic therapy trials 
are in process.

C H A P T ER  36

Biliary Tract Disease

CLINICAL CASE PROBLEM 1

A 33-Year-Old Woman with Right Upper 
Quadrant Abdominal Pain

A 33-year-old woman comes to the emergency depart-
ment with a 12-hour history of right upper quadrant 
(RUQ) abdominal pain. The pain is severe now but 
waxes and wanes and is associated with nausea and 

some episodes of vomiting. The pain sometimes radi-
ates through to the back. She feels warm but has not 
checked her temperature. There is no diarrhea. Her last 
bowel movement was 1 day ago and was normal. The 
patient has no similar history in the past.

On examination, the patient is an obese young woman 
in some discomfort. Her vital signs reveal a temperature 
of 37.7° C and pulse of 102 beats per minute. Her blood 
pressure is 130/70 mm Hg, and her respirations are 
18 breaths per minute. There is no scleral icterus. The 
chest is clear, and the cardiovascular examination is 
normal. Abdominal examination reveals marked upper 

http://www.cancer.gov/cancertopics/types/pancreatic
http://www.cancer.gov/cancertopics/types/pancreatic
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abdominal tenderness with guarding, especially in the 
RUQ. On palpation of the RUQ of the abdomen when 
the patient is asked to take a deep breath, there is a 
marked increase in pain. The bowel sounds are pres-
ent but seem slightly sluggish. The patient has no drug 
allergies and is not taking any medications at present.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  acute cholecystitis
 b.  biliary colic
 c.  acute gastroenteritis
 d.  ileocecal appendicitis
 e.  Crohn disease

 2.  Given this patient’s signs and symptoms, which of 
the following investigative procedures will you order 
next to help with the diagnosis?

 a.  computed tomography (CT) scan of the abdomen
 b.  hydroxy iminodiacetic acid (HIDA) scan
 c.  abdominal ultrasonography
 d.  magnetic resonance imaging (MRI) of the abdomen
 e.  plain radiograph of the abdomen

 3.  What is (are) the treatment(s) of choice for the patient 
at this time?

 a.  intravenous fluids
 b.  parenteral antibiotics
 c.  adequate pain control
 d.  laparoscopic cholecystectomy within 24 to 48 hours
 e.  all of the above

 4.  Complications of gallstones include all of the follow-
ing except:

 a.  acute cholecystitis
 b.  hydrops of the gallbladder
 c.  gastric outlet obstruction
 d.  hepatic vein thrombosis
 e.  acute biliary pancreatitis

 5.  Regarding the definitive procedure to correct this 
condition, which of the following statements is true?

 a.  a definitive surgical procedure should not be 
contemplated at this time; if required, it should 
be performed several months later

 b.  a definitive surgical procedure should not be 
contemplated at this time; if symptoms continue 
to recur, you can reconsider

 c.  a definitive surgical procedure should be per-
formed at this time

 d.  a definitive surgical procedure is contraindicated 
given the signs and symptoms with which this 
patient presents

 e.  a definitive surgical procedure should not be consid-
ered until all other methods of treatment have failed

 6.  Which of the following statements about gallbladder 
disease in the United States is (are) true?

 a.  more than 20 million Americans have gallstones
 b.  more than 300,000 cholecystectomies are per-

formed annually
 c.  most gallstones are composed predominantly of 

cholesterol
 d.  diabetics have an increased prevalence of gall-

stones
 e.  all of the above

 7.  Regarding the use of nonsurgical therapy in gallstone 
disease, which of the following statements is true?

 a.  oral dissolution therapy is an excellent option for 
most patients

 b.  few if any gallstones that are dissolved with oral 
dissolution therapy recur

 c.  the preferred agent for oral dissolution therapy is 
ursodiol

 d.  oral dissolution therapy should not be com-
bined with extracorporeal shock wave lithotripsy 
(ESWL)

 e.  oral dissolution therapy works best in patients 
with large gallstones

 8.  Which of the following statements regarding the 
treatment of asymptomatic gallstones is most 
accurate?

 a.  asymptomatic gallstones should be treated with 
oral dissolution therapy

 b.  asymptomatic gallstones should not be treated
 c.  treatment of asymptomatic gallstones depends on 

the presence or absence of comorbid conditions
 d.  asymptomatic gallstones should be treated with 

laparoscopic cholecystectomy, whereas symp-
tomatic gallstones should be treated with open 
cholecystectomy

 e.  for asymptomatic gallstones, the treatment of 
choice is ESWL

 9.  What is the most common complication during lapa-
roscopic cholecystectomy?

 a.  excessive bleeding
 b.  small bowel perforation
 c.  injury to the biliary tract system
 d.  inability to remove the gallbladder through the 

laparoscope
 e.  liver laceration

 10.  Which of the following statements is (are) true 
regarding laparoscopic cholecystectomy?

 a.  laparoscopic cholecystectomy provides a safe 
and effective treatment for most patients with 
symptomatic gallstones; it is the treatment of 
choice

 b.  laparoscopic cholecystectomy provides distinct 
advantages over open cholecystectomy



SECTION THREE  Adult Medicine178

 c.  laparoscopic cholecystectomy can be performed 
at a treatment cost equal to or slightly less than 
that for open cholecystectomy

 d.  during laparoscopic cholecystectomy, when the 
anatomy is obscured because of excessive bleed-
ing or other problems, the operation should be 
converted promptly to open cholecystectomy

 e.  all of the above

ANSWERS

 1.  a. The persistent nature of the pain in acute chole-
cystitis is a major clinical symptom that differentiates 
it from biliary colic. In addition, there is RUQ abdom-
inal tenderness and voluntary guarding, and Murphy 
sign is present. The pain is sometimes referred to the 
right scapula, and the gallbladder may be palpable. 
Moreover, mild jaundice may occur.

Acute cholecystitis is manifested pathologically by gall-
bladder distention (hydrops), serosal edema, and infec-
tion secondary to obstruction of the cystic duct. Although 
the other choices can sometimes be manifested atypically 
with RUQ pain, the probability is low.

 2.  c. The diagnostic procedure of choice in this patient 
is abdominal ultrasonography. Gallstones will be 
demonstrated in approximately 95% of cases, and 
the specificity of the procedure is high. Ultrasound 
examination should be done after 8 hours of fasting 
because gallstones are visualized better in a distended, 
bile-filled gallbladder. Ultrasound findings that sug-
gest acute cholecystitis are pericholecystic fluid, gall-
bladder thickening, and sonographic Murphy sign. 
CT scan and MRI is more sensitive in diagnosis of 
choledocholithiasis; however, they are expensive and 
offer no more sensitivity in the diagnosis of gallstones 
or acute cholecystitis. The HIDA scan is expensive 
and reserved for cases in which the ultrasound study 
or CT scan is nondiagnostic but there is a high suspi-
cion of cholecystitis.

 3.  e. In a patient with acute cholecystitis, intravenous 
fluids should be given to correct dehydration and 
possible electrolyte imbalance, and a nasogastric tube 
may be inserted if the patient has protracted vomiting. 
For acute cholecystitis, appropriate parenteral antibi-
otics should be given. Most physicians agree that early 
laparoscopic cholecystectomy within 24 to 48 hours 
is indicated once the diagnosis of acute cholecystitis 

is made. Advantages of laparoscopic over open cho-
lecystectomy are a reduction in postoperative pain, a 
short hospital stay, and a more rapid return to work 
and other activities.

 4.  d. Acute cholecystitis is the most common compli-
cation of gallstones after biliary colic. Approximately 
90% of cases of acute cholecystitis are associated with 
cholelithiasis. In the event of delayed diagnosis, the 
cystic duct remains obstructed and the lumen may 
become distended, causing hydrops of the gallblad-
der. Although rare, a large gallstone may sometimes 
erode through the wall into an adjacent viscus, usually 
the duodenum. The stone may become obstructed in 
the terminal ileum, causing small bowel obstruction, 
or in the duodenal bulb and pylorus, causing gastric 
outlet obstruction (Bouveret syndrome). There is no 
known relationship between gallstones and hepatic 
vein thrombosis. A gallstone that migrates into the 
common bile duct may obstruct the duct and cause 
acute biliary pancreatitis and acute cholangitis.

 5.  c. Previously, acute cholecystitis was managed either 
aggressively or conservatively. Because the disease 
resolves spontaneously in approximately 60% of cases, 
the conservative approach was to manage the patient 
expectantly, with a plan to perform elective cholecys-
tectomy after recovery, reserving early surgery for 
those patients with severe or worsening disease.

Currently, the preferred treatment plan is to perform 
laparoscopic cholecystectomy in all patients after an epi-
sode of acute cholecystitis unless there are specific con-
traindications to performing the operation. The most 
common contraindication is severe concomitant disease, 
which makes the patient a poor surgical risk. The reason-
ing for this approach is as follows: (1) The incidence of 
technical complications is no greater with early surgery; 
(2) early surgery reduces the total duration of illness by 
approximately 30 days, the length of hospitalization by 5 
to 7 days, and direct medical costs by several thousands 
of dollars; and (3) in the absence of surgery, recurrent 
episodes are not uncommon, which may increase mor-
bidity. In addition, the following factors affect the deci-
sion as to when to operate: (1) the diagnostic certainty; 
(2) the general health of the patient; and (3) signs of local 
complications of acute cholecystitis, such as gangrene or 
empyema.

 6.  e. More than 20 million Americans have cholelithi-
asis; approximately 300,000 operations are performed 
annually for the disease. Cholecystectomy is the most 
commonly performed abdominal surgery in medicine. 
The incidence of cholelithiasis increases with age. 
Most gallstones (70% to 95%) are composed predom-
inantly of cholesterol. The remainder are pigment 
stones. The composition of the gallstone affects nei-
ther the symptoms associated with biliary colic nor the 

CLINICAL CASE MANAGEMENT PROBLEM

The two most common diagnostic conditions asso-
ciated with gallbladder disease are biliary colic and 
acute cholecystitis. Describe the differences in pre-
sentation and pathophysiologic mechanisms between 
biliary colic and acute cholecystitis.
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symptoms associated with acute cholecystitis. People 
with diabetes have an increased prevalence of gall-
stones. These patients have a propensity for obesity 
and hypertriglyceridemia. Therefore, it has been diffi-
cult to prove diabetes as an independent risk factor.

 7.  c. Oral dissolution therapy with bile acids was 
first introduced in the early 1970s. The first agent 
available was chenodiol, which has been replaced by 
ursodiol. Oral dissolution therapy is indicated only in 
a small minority of patients because there is a 50% 
recurrence rate. The most effective use of bile acids 
occurs with small gallstones (5 mm in diameter or 
less), which are floating, cholesterol in nature, and 
within a functioning gallbladder. This represents 
approximately 15% of patients. Patients must be 
treated between 6 and 12 months, and monitoring 
is necessary with ultrasonography until dissolution 
is achieved. In such patients, 60% to 90% of gall-
stones will dissolve. Unfortunately, at least half of 
these stones recur within 5 years. Dissolution rates 
are higher and recurrence rates are lower in patients 
with single stones, in nonobese individuals, and in 
young patients. Unfortunately, many patients suf-
fer distressing side effects from this treatment, such 
as nausea. Indications for bile acid therapy are lim-
ited to patients with a comorbid condition that pre-
cludes safe operation and patients who choose to 
avoid operation. ESWL is not commonly used by 
itself; it is used with oral dissolution therapy. This 
technique may be successful in up to 95% of patients 
with a functioning gallbladder and solitary noncalci-
fied stones 20 mm in diameter or less. Recurrence 
is infrequent after therapy with ESWL for a single 
small stone, but it is more common in patients with 
multiple stones. Again, the gallbladder remains, and 
the probability of further stone formation is high.

 8.  b. Current opinion suggests that asymptomatic gall-
stones should not be treated. The majority of gall-
stones remain silent throughout life. Only 1% to 4% 
per year of asymptomatic patients will develop symp-
toms or complications of gallstone disease. Exist-
ing data suggest that 10% of patients will develop 

symptoms within the first 5 years after diagnosis 
and approximately 20% within 10 years. Almost all 
patients will experience symptoms for a time before 
they develop a complication. Therefore, with few 
exceptions, prophylactic treatment of asymptomatic 
patients cannot be justified.

 9.  c. All of the complications listed are possible, but 
the most common complication of laparoscopic 
cholecystectomy is bile duct injury. The frequency 
of bile duct injury is dependent on the skills of 
the surgeon and has been decreasing consistently 
as more experience with this procedure has been 
gained.

 10.  e. Laparoscopic cholecystectomy provides a safe 
and effective treatment for most patients with symp-
tomatic gallstones. It is currently the treatment of 
choice for most patients, providing distinct advan-
tages over open cholecystectomy. It decreases pain 
and disability without increasing mortality or overall 
morbidity. Although the rate of common bile duct 
injury is slightly increased, this rate is still sufficiently 
low to justify the use of this procedure.

Laparoscopic cholecystectomy can be performed at a 
treatment cost that is less than that of open cholecys-
tectomy and will result in substantial cost savings to the 
patient and society because of reduced loss of time from 
work. In addition, mortality is lower, and there is less 
pain and less tissue damage with laparoscopic surgery 
than with open cholecystectomy.

The outcome of laparoscopic cholecystectomy is 
influenced greatly by the training, experience, skill, and 
judgment of the surgeon performing the procedure. Mul-
tiple studies have found that improved outcome is directly 
related to volume of procedures performed. Therefore, 
choosing a surgeon is often the critical decision a family 
physician can make that influences a patient’s outcome. 
During laparoscopic cholecystectomy, when anatomy is 
obscured, excessive bleeding occurs, or other problems 
arise, the operation should be converted promptly to open 
cholecystectomy. Conversion in these circumstances 
reflects sound surgical judgment and should not be con-
sidered a complication of laparoscopic cholecystectomy.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Biliary colic results from transient obstruction of the cys-
tic duct with a gallstone. The pain associated with biliary 
colic usually begins abruptly after a meal and subsides 
gradually, lasting from a few minutes to several hours. It 
is located in the upper right quadrant and may or may 
not be associated with abdominal tenderness. There is 
no associated inflammation of the gallbladder with bili-
ary colic because of the transient nature of the condition.

Acute cholecystitis, however, is associated patho-
physiologically with inflammation of the gallbladder 

wall, with secondary infection in the gallbladder 
caused by blockage of the cystic duct. The first symp-
tom is abdominal pain in the RUQ, with referral of the 
pain to the right scapula and along the costal margin 
to the back. The pain persists and becomes associ-
ated with abdominal tenderness and guarding in the 
RUQ. There is nausea and vomiting, and Murphy sign 
(arrest of inspiration with palpation in the RUQ) is pres-
ent. The pain does not resolve spontaneously. There 
may be fever.
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SUMMARY

Acute Cholecystitis 
 1.  Symptoms and signs: (a) acute RUQ pain, (b) mild fever 

and leukocytosis, (c) nausea and vomiting, (d) tender-
ness and guarding in the RUQ with or without a palpa-
ble gallbladder, and (e) gallstones on ultrasound scan

 2.  Treatment: (a) hospital admission, (b) parenteral flu-
ids, (c) analgesics, (d) intravenous antibiotics, and (e) 
laparoscopic cholecystectomy as soon as possible

Biliary Colic 
 1.  Symptoms and signs: (a) recurrent abdominal pain 

(usually RUQ), (b) dyspepsia, and (c) gallstones on 
ultrasound scan

 2.  Treatment: laparoscopic cholecystectomy when epi-
sodes are recurrent. Oral dissolution therapy and 
ESWL may be considered in patients who are at high 
risk for surgery.

 a.  Choledocholithiasis and cholangitis: Choledocho-
lithiasis occurs in 15% of patients with gallstones. 

Preoperative endoscopic retrograde cholangiogra-
phy with sphincterotomy and intraoperative com-
mon duct exploration are options in concert with 
cholecystectomy.

 Choledocholithiasis is the major cause of cholangi-
tis. Symptoms of cholangitis include biliary colic, 
jaundice, fever, and chills. Treatment of cholangitis 
includes intravenous antibiotics, cholecystectomy, 
and intervention to the common duct.

 b.  Laparoscopic cholecystectomy: Laparoscopic chole-
cystectomy is the treatment of choice for most patients 
with biliary tract disease. It is a much more conserva-
tive operation, causes much less postoperative pain, 
and is associated with a much earlier return to work. 
Choice of surgeon is key; higher quality outcomes are 
associated with higher volume of cases performed.

 c.  Asymptomatic gallstones: Asymptomatic gallstones 
should be left where they are; do not create a prob-
lem where one does not exist.

C H A P T ER  37

Inflammatory Bowel Disease

CLINICAL CASE PROBLEM 1

A 32-Year-Old Woman with Fever, Weight 
Loss, and Chronic Diarrhea

A 32-year-old woman comes to your office with a 
6-month history of loose bowel movements, approxi-
mately eight per day. Blood has been present in many 
of them. She has lost 30 pounds. For the past 6 weeks, 
she has had an intermittent fever. She has had no previ-
ous gastrointestinal (GI) problems, and there is no fam-
ily history of GI problems.

On examination, the patient looks ill. Her blood 
pressure is 130/70 mm Hg. Her pulse is 108 beats per 
minute and regular. There is generalized abdominal ten-
derness with no rebound.

Anoscopy reveals a friable rectal mucosa with multi-
ple bleeding points.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  irritable bowel syndrome
 b.  Crohn disease

 c.  ulcerative colitis
 d.  Crohn colitis
 e.  bacterial dysentery

 2.  At this time, which of the following represent(s) the 
investigation(s) of choice?

 a.  colonoscopy
 b.  barium enema
 c.  upper GI series and follow-through
 d.  a and c
 e.  a, b, and c

 3.  Which of the following may be indicated in the 
management of the acute phase of the condition 
described?

 a.  5-aminosalicylic acid (5-ASA) enemas
 b.  oral corticosteroids
 c.  parenteral corticosteroids
 d.  a and b
 e.  a, b, and c

 4.  Which of the following statements regarding the use 
of sulfasalazine in the condition described is false?

 a.  sulfasalazine is structurally related to both aspirin 
and sulfa drugs

 b.  sulfasalazine is effective in maintaining remission in 
this condition and in the acute treatment of mild 
disease

http://internalmedicinebook.com
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 c.  sulfasalazine may impair folic acid metabolism
 d.  sulfasalazine is an antitumor necrosis factor

 5.  Which of the following statements regarding the long-
term prognosis of the patient described in the case his-
tory is false? Following an initial attack:

 a.  70% or more of patients go into remission with 
medical therapy

 b.  80% of treatment-compliant patients maintain 
remission for many years

 c.  10% of patients continue to have active disease 
until surgical intervention is undertaken

 d.  5% of patients die within a year
 e.  none of the above is false

 6.  Which of the following complications occur(s) in the 
disease described?

 a.  toxic megacolon and strictures
 b.  colonic cancer
 c.  iritis
 d.  a and b
 e.  a, b, and c

CLINICAL CASE PROBLEM 2

A 25-Year-Old Man Presents with an 
18-Month History of Chronic Abdominal Pain

A 25-year-old man presents with an 18-month history 
of chronic abdominal pain. The patient has seen several 
physicians and has been diagnosed as having “nervous 
stomach,” irritable bowel syndrome, and “depression.” 
Associated with this abdominal pain for the past 3 
months have been nonbloody diarrhea, anorexia, and 
a weight loss of 20 pounds. He has developed a painful 
area around the anus.

On examination, the patient has diffuse abdominal 
tenderness. He looks thin and unwell. He has a tender, 
erythematous area in the right perirectal area.

 7.  What is the most likely diagnosis?
 a.  irritable bowel syndrome
 b.  Crohn disease
 c.  ulcerative colitis
 d.  bacterial dysentery
 e.  amebiasis

 8.  Pathologically, what is the difference between the 
patient in this case and the patient described in Clin-
ical Case Problem 1?

 a.  inflammation in this case involves all layers of the 
bowel; the former involves only the mucosa

 b.  inflammation in the former case involves all 
layers of the bowel; the latter involves only the 
mucosa

 c.  inflammation in the former case involves the first 
two layers of the bowel (mucosa and submucosa); 
the latter involves only the mucosa

 d.  inflammation in this case involves the first two 
layers of the bowel (mucosa and submucosa); the 
former involves only the mucosa

 e.  the two diseases are essentially identical on a 
pathophysiologic basis

 9.  Which of the following investigations is the most 
useful test to confirm the diagnosis in this patient?

 a.  sigmoidoscopy
 b.  colonoscopy with tissue biopsy
 c.  barium enema
 d.  computed tomography (CT) scan of the abdomen
 e.  magnetic resonance imaging (MRI) scan of the 

abdomen

 10.  Which of the following drugs is (are) appropriate 
initial therapy in the acute phase of the condition 
described in Clinical Case Problem 2?

 a.  corticosteroids
 b.  sulfasalazine
 c.  metronidazole
 d.  6-mercaptopurine
 e.  none of the above

 11.  Which of the following is (are) not associated with 
Crohn disease?

 a.  skip lesions on radiograph
 b.  thumbprinting on radiograph
 c.  anti–Saccharomyces cerevisiae antibodies
 d.  perinuclear-staining antineutrophil cytoplasmic 

antibodies
 e.  a and c

 12.  Which of the following statements regarding com-
plications of the condition described in Clinical Case 
Problem 2 is false?

 a.  rectal fissures, rectocutaneous fistulas, and peri-
rectal abscesses are common complications of this 
condition

 b.  arthritis sometimes is seen as a complication of this 
condition

 c.  erythema nodosum and pyoderma gangrenosum 
sometimes are found with this condition

 d.  patients with this condition are not at increased 
risk of colorectal cancer

 e.  none of the above

CLINICAL CASE PROBLEM 3

A Thin, Anemic-Appearing 31-Year-Old 
Woman

A 31-year-old woman comes to your office with a 6-month 
history of GI problems including abdominal distention, 
excessive flatus, foul-smelling stools, weight loss, and 
nonspecific complaints of weakness and fatigue. The 
patient describes the symptoms as being especially 
severe after the intake of cereal grains and bread of any 

http://internalmedicinebook.com
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kind. The patient has not traveled to any specific area in 
the recent past. She has not left the country.

She is thin and looks anemic. Vital signs are normal. 
The patient is in no acute distress, but her abdomen 
reveals active bowel sounds, mild distention, and dif-
fuse discomfort to palpation.

 13.  On the basis of this information, what is the most 
likely diagnosis in this patient?

 a.  lactase deficiency
 b.  acute pancreatitis
 c.  celiac sprue
 d.  tropical sprue
 e.  bacterial overgrowth syndrome

 14.  What is the pathophysiology of this disease?
 a.  immunologic disorder of the small bowel mucosa
 b.  disaccharide deficiency of the small intestinal 

mucosa
 c.  pancreatic exocrine deficiency
 d.  secondary contamination of the small intestine by 

coliform bacteria
 e.  none of the above

CLINICAL CASE PROBLEM 4

A 15-Year-Old Girl Who Can No Longer Drink 
Milk

A 15-year-old girl presents to your office with a 1-month 
history of abdominal cramping, abdominal bloating, 
and increased flatulence after the ingestion of milk or 
milk products. The patient drank three glasses of milk 
2 hours ago.

On examination, the abdomen is tympanic and 
appears to be slightly distended. No other abnormali-
ties are found on examination.

 15.  What is the most likely diagnosis in this patient?
 a.  tropical sprue
 b.  celiac sprue
 c.  lactase deficiency
 d.  regional enteritis
 e.  chronic pancreatitis

ANSWERS

 1.  c. This patient almost certainly has ulcerative coli-
tis. Ulcerative colitis usually is manifested with: (1) 
abdominal pain, (2) diarrhea, (3) passage of blood 
through the rectum, (4) tenesmus, (5) fever, (6) chills, 

(7) malaise and fatigue, and (8) weight loss. Lower 
endoscopy usually reveals friability (with easy bleed-
ing) and granularity. Crohn disease (regional enteri-
tis) is usually not associated with rectal bleeding, 
although it may be. Crohn disease is discussed in a 
subsequent question. Bacterial dysentery would not 
be as long-lasting as this illness. Irritable bowel syn-
drome is a diagnosis of exclusion and does not present 
with systemic symptoms.

 2.  a. Barium enema or colonoscopy may be performed 
in this patient. However, colonoscopy is preferable to 
barium enema because it identifies the extent of dis-
ease and at the same time allows biopsy specimens to 
be taken. Again, friability is the hallmark finding, as is 
involvement of the rectum. Radiographic findings in 
ulcerative colitis include the following: (1) continuous 
involvement of the colon, (2) superficial ulcerations, 
and (3) “backwash ileitis.”

Although the rectum and the distal colon are the most 
common sites of involvement, patients with more severe 
disease may have involvement of the entire colon. A GI 
series and follow-through would not add any useful infor-
mation to the investigation of a patient strongly suspected 
of having ulcerative colitis.

 3.  a. Therapy for ulcerative colitis depends on the 
site and severity of the disease. Topical 5-aminosal-
icylic acid (5-ASA) enemas remain the cornerstone 
of management of patients with severe distal acute 
ulcerative colitis. Remission of active, left-sided 
ulcerative colitis occurs within 4 weeks in more 
than 70% of cases. Even more effective are combi-
nations of oral and topical (enema) 5-ASA medica-
tions. Oral 5-ASA medications are also indicated for 
proximal disease where topical enemas may be less 
effective. Steroids, both oral and topical via enemas, 
are effective, and a useful backup or additive when 
ASA medications are not tolerated or flares are par-
ticularly bad. However, steroids are not efficacious 
in the maintenance of remission. More recently 
monoclonal antibodies against tumor necrosis fac-
tor, and cyclosporine, a fungally derived calcineurin 
inhibitor that reduces T-cell activation, have been 
found to be effective in severe steroid refractory 
acute attacks. Patients with severe, acute disease are 
usually severely ill and require hospitalization and 
close monitoring for the potential development of 
toxic megacolon and silent perforation. The main-
stay of treatment for maintenance of remissions 
remains oral and topical 5-ASA. For patients who  
have repeated flares despite 5-ASA treatment, immu-
nosuppressant drugs, such azathioprine and inflix-
imab, are indicated.

 4.  d. Sulfasalazine, like the other aminosalicylates, has 
a proven efficacy in the management of patients with 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the relationship between inflammatory bowel 
disease (ulcerative colitis and Crohn disease) and the 
risk of acquiring carcinoma of the colon.

http://internalmedicinebook.com
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ulcerative colitis. It is the therapy of choice for patients 
with mild to moderately severe active disease. It is the 
treatment of choice for the maintenance of remission 
in patients with established ulcerative colitis. Sulfasal-
azine is a prodrug which is broken down by bacteria in 
the colon into its active component 5-aminosalicylic 
acid and sulfapyridine.

 5.  e. All of the statements are true. After an initial attack 
of ulcerative colitis, 70% of patients go into remis-
sion with medical treatment. Of treatment-compliant 
patients, 80% maintain remission, 10% have contin-
ually active disease, and 5% die within 1 year of the 
initial attack. Of all patients with ulcerative colitis of 
any severity, 25% of patients will undergo total proc-
tocolectomy within 5 years of the first attack. The 
risk of colonic cancer increases with time. By 15 years 
after initial diagnosis, patients with colonic disease are 
significantly enough at risk to consider prophylactic 
colectomy.

 6.  e. Complications of ulcerative colitis include the 
following: (1) toxic megacolon, (2) perforation, (3) 
colorectal carcinoma, (4) colonic stricture, and (5) 
hemorrhage.

Extracolonic complications include the following: (1) 
skin disease (erythema nodosum and pyoderma gangre-
nosum), (2) aphthous ulcers, (3) iritis, (4) arthritis, and (5) 
hepatic disease.

 7.  b. This patient has Crohn disease (regional enteritis).

 8.  a. Pathologically, Crohn disease involves an inflam-
mation of all layers of the bowel, in contradistinction 
to ulcerative colitis, which involves just the mucosa.

Associated anorectal complications include the following: 
(1) fistulas, (2) fissures, and (3) perirectal abscesses.

The peak incidence of Crohn disease is at 30 years 
of age; most cases occur between the ages of 20 and 40 
years. Crohn disease may follow an indolent course, 
resulting in diagnostic delay. The signs and symptoms 
include the following: (1) mild chronic abdominal pain, 
(2) mild nonbloody diarrhea, (3) anorexia, (4) weight loss, 
and (5) fatigue.

Pain is often confined to the lower abdomen and is 
“aching” or “cramping.” A misdiagnosis of irritable bowel 
syndrome is often made.

 9.  b. In most cases, no one test is sufficient for diag-
nosis, but endoscopy does allow biopsy of abnormal 
tissue and pathologic confirmation of the disease. 
Colonoscopy is more sensitive than sigmoidos-
copy, as sigmoidoscopy alone will miss Crohn dis-
ease in 30% to 50% of patients. Barium air-contrast 
enema and upper GI series with small bowel fol-
low-through are also valuable diagnostic procedures 
in the evaluation for diagnosis of Crohn disease in 

this patient. Crohn disease often presents as seg-
mental involvement of two or more colonic areas; 
between these areas, the colon is normal. The trans-
mural involvement is often suggested by radiologic 
features including the protrusion of a defect into the 
lumen (thumbprinting). Diagnosis can be challeng-
ing when Crohn disease affects only the small bowel 
and obtaining a tissue sample is difficult. Magnetic 
resonance imaging of the small bowel is useful for 
such cases.

 10.  a. The choice of drug for the induction of remis-
sion of patients with Crohn disease varies according 
to the severity of illness. Although mesalamines are 
still often used to treat Crohn disease, there is little 
evidence of their efficacy. Corticosteroids are most 
often used to induce remission in moderate to severe 
Crohn disease, and their efficacy has been proven. 
However, they do not maintain remission. More 
recently, treatment has shifted to immunomodulators 
and biologics, particularly antitumor necrosis factor. 
Oral azathioprine or mercaptopurine can induce 
remission and both have a remission maintenance 
rate of 50% to 70%. Methotrexate is less effective in 
induction, but has a remission maintenance rate of 
65% and is generally well tolerated. In severe disease, 
the antitumor necrosis factor infliximab, a monoclo-
nal antibody, and the anti-alpha-4 integrin mono-
clonal antibody natalizumab are used either alone 
or in combination. There is now good evidence that 
patients with moderate to severe Crohn disease have 
improved outcomes with a combination of immuno-
modulators and anti-TNF therapy. The use of pro-
biotics seems effective in subgroups of patients with 
Crohn disease, and antibiotics, especially metronida-
zole, have been useful in all forms of disease and par-
ticularly for patients with perianal fistulas. Attention 
to maintenance of proper nutrition is a constant task 
in all inflammatory bowel diseases.

 11.  d. Radiographic manifestations of Crohn disease 
include skip lesions on radiograph (normal and abnor-
mal alternating sections of bowel) and thumbprinting 
(characteristic defect protruding into the lumen). 
Anti–Saccharomyces cerevisiae antibodies are seen in 
more than 50% of patients with Crohn disease and 
only occasionally in patients with ulcerative colitis. 
Perinuclear-staining antineutrophil cytoplasmic anti-
bodies are seen in more than 70% of patients with 
ulcerative colitis and only occasionally in patients 
with Crohn disease.

 12.  d. Rectal fissures, rectocutaneous fistulas, or peri-
rectal abscesses occur in up to 50% of patients with 
Crohn disease at some time during their illness. 
Extracolonic manifestations of Crohn disease occur 
in 10% of patients with the disease. These include 
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arthritis (which in fact may precede the GI symp-
toms), iritis, erythema nodosum, pyoderma gangre-
nosum, and aphthous ulcers. The risk of colorectal 
cancer is less in patients with Crohn disease than in 
patients with ulcerative colitis. Patients who have had 
the disease for more than 15 years, however, are still 
at increased risk for this malignant neoplasm.

 13.  c. This patient most likely has celiac sprue (gluten 
enteropathy).

 14.  a. Gluten enteropathy is an immunologic disorder 
of the small bowel observed in both children and 
adults. Exposure of the small intestine to antigenic 
components of certain cereal grains in susceptible 
people causes subtotal or total villous atrophy with 
reactive crypt hyperplasia.

Common GI complaints include the following: (1) 
abdominal distention; (2) excessive flatus; (3) large, bulky, 
foul-smelling stools; and (4) weight loss.

Other nonspecific complaints that commonly occur 
are weakness and fatigue. Patients may present with 

anemia from either an iron deficiency anemia or a 
megaloblastic anemia (folic acid deficiency). Other 
patients suffer from deficiency of a fat-soluble vitamin 
or vitamin B12.

Therapy consists of a gluten-free diet (avoiding any 
products containing wheat, rye, barley, or oats). Cereals 
such as corn, rice, buckwheat, sorghum, and millet are 
not pathogenic and may be substituted. Clinical improve-
ment is generally seen after several days on a gluten-free 
diet. Restoration of normal histologic architecture takes 
weeks to months.

 15.  c. This patient has a lactase deficiency in the small 
intestine. Thus, symptoms characteristic of malab-
sorption (bloating, diarrhea, crampy abdominal pain, 
and foul-smelling stools) occur when milk or milk 
products are ingested. The treatment of choice for 
these patients is replacement of the deficient enzyme 
with an enzyme supplement such as Lactaid tablets 
or replacement of lactose-rich dairy products with 
low-lactose products, such as yogurt, lactose-reduced 
milk, and most hard (fermented) cheeses.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Inflammatory bowel disease, which includes ulcerative 
colitis and Crohn disease, is directly related to the risk 
of acquiring carcinoma of the colon. The risk is related 
to the following:
 1.  Which disease: Ulcerative colitis has a greater risk 

than Crohn disease, but both have increased risk.
 2.  Severity of the disease: The more severe the dis-

ease, the greater the risk of carcinoma of the colon.
 3.  The length of time with the disease: The longer the 

patient has had the disease, the greater the risk.

 4.  The site of the disease: The risk of cancer of the 
colon is much higher in patients who have ulcer-
ative colitis compared with ulcerative proctitis.
Patients with ulcerative proctitis, ulcerative colitis, 

and Crohn colitis should be screened by endoscopy 
(colonoscopy) every 1 or 2 years, depending on the 
factors listed. For ulcerative colitis, the screening pro-
cess may indicate the appropriate time for a prophy-
lactic hemicolectomy (average 15 years since disease 
onset).

SUMMARY

Chronic inflammation is the hallmark of inflammatory 
bowel disease and that inflammation varies from the 
superficial mucosa in ulcerative colitis to the full thick-
ness of the bowel wall in Crohn disease. Although the 
pathogenesis is not completely understood, disease sus-
ceptibility seems to be determined genetically, and the 
immune responses and inflammation are triggered by 
environmental priming and triggering events.

Ulcerative Colitis 
 1.  Pathophysiologic change involves the mucosa only.
 2.  Local symptoms include the following: (a) diarrhea 

(bloody), (b) mucus from the rectum, (c) tenesmus, 
(d) constipation (may alternate with diarrhea), and (e) 
abdominal pain. Complications such as toxic megaco-
lon and perforation are uncommon.

 3.  Systemic symptoms include fever, chills, anorexia, 
weight loss, malaise, fatigue, erythema nodosum, 

pyoderma gangrenosum, aphthous ulcers, iritis, arthri-
tis, and hepatic disease.

 4.  Investigations include sigmoidoscopy, colonoscopy, 
and air-contrast barium enema. If there is danger of 
perforation (megacolon), barium enema is contraindi-
cated. Perinuclear-staining antineutrophil cytoplasmic 
antibodies are seen in more than 70% of patients with 
ulcerative colitis.

 5.  Therapy of ulcerative colitis depends on the site and 
severity of the disease. See answer 3.

Crohn Disease 
 1.  Pathophysiologic change involves all layers of the 

bowel wall.
 2.  Local symptoms include abdominal pain, nonbloody 

diarrhea, and mucus from the rectum.
 3.  Systemic symptoms include fever, chills, anorexia, 

malaise, fatigue, weight loss, erythema nodosum, 
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SUMMARY—cont’d

pyoderma gangrenosum, aphthous ulcers, arthritis, 
and iritis.

 4.  Other features include rectal fistulas, rectal fissures, 
and perirectal abscesses.

 5.  Investigations include endoscopy and biopsy, barium 
enema, and GI series and follow-through; anti–Saccha-
romyces cerevisiae antibodies are seen in more than 50% 
of patients with Crohn disease.

 6.  The drugs of choice for the treatment of patients 
with Crohn disease are now immunomodulators and 
biologics, particularly antitumor necrosis factor. See 
answer 10.

Other Diseases That May Resemble 
Inflammatory Bowel Disease 
 1.  Celiac sprue
 a.  Pathophysiologic mechanism is gluten-sensitive 

enteropathy. It is an immunologic reaction of the 

small bowel wall that causes villous atrophy and 
crypt hyperplasia.

 b.  Symptoms include bloating; diarrhea; foul-smelling 
stools; and weight loss, especially after eating glu-
ten-containing products (breads, pasta).

 c.  Treatment involves elimination of gluten from the 
diet.

 2.  Lactase deficiency
 a.  Pathophysiologic mechanism is deficiency of the 

disaccharide enzyme lactase.
 b.  Symptoms include crampy abdominal pain, bloat-

ing, foul-smelling stools, and diarrhea after the 
ingestion of milk or dairy products.

 c.  Treatment involves replacement enzymes, such as 
lactase supplements, before ingestion of milk and 
milk products.

C H A P T ER  38

Irritable Bowel Syndrome

CLINICAL CASE PROBLEM 1

A 40-Year-Old Female with Chronic 
Constipation and Abdominal Pain

A 40-year-old female comes to your office with a several- 
year history of lower abdominal pain associated with 
constipation (one hard bowel movement every 3 days) 
and frequent mucus discharge. She states that her 
abdominal pain improves after a bowel movement. She 
has never passed blood per rectum. She denies fever, 
chills, weight loss or gain, jaundice, or any other symp-
toms. There is no relationship between the abdominal 
pain and specific food intake.

On physical examination, the abdomen is flat without 
hepatosplenomegaly or masses. There is mild general-
ized abdominal point tenderness, but it does not localize.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  hypothyroidism
 b.  Crohn disease
 c.  ulcerative colitis
 d.  lactose intolerance
 e.  irritable bowel syndrome, constipation type

 2.  Which one of the following statements regarding the 
condition described is false?

 a.  the typical location of the abdominal pain is the 
lower abdomen

 b.  intermittent diarrhea can be seen in this condition
 c.  there is often a perception of incomplete emptying 

of the rectum
 d.  bowel movements are often irregular
 e.  severe abdominal tenderness with guarding is a 

hallmark of this condition
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 3.  Which treatment would be least indicated for this patient?
 a.  methylcellulose
 b.  psyllium fiber
 c.  alosetron
 d.  peppermint oil capsules
 e.  lubiprostone

 4.  Which one of the following would be most unlikely in 
a patient with the condition described?

 a.  a family history of this condition
 b.  increased pain at times of stress
 c.  awakening at night from pain
 d.  abdominal bloating
 e.  increased passage of flatus

 5.  Which of the following tests is not indicated for this 
patient?

 a.  a complete blood count
 b.  C-reactive protein
 c.  erythrocyte sedimentation rate
 d.  abdominal ultrasound
 e.  endomysial antibody testing

CLINICAL CASE PROBLEM 2

A 34-Year-Old Female with Crampy 
Abdominal Pain

A 34-year-old female presents with a long history of 
crampy abdominal pain that is relieved by defeca-
tion. She normally has three to five loose but formed 
stools per day. When she is stressed, she has increased 
abdominal pain, flatus, and bowel movements. Also, 
she reports worsening of her symptoms with intake of 
dairy products. She was recently promoted at work and 
is excited about her job but is intimidated by her new 
boss. She denies fever, nausea, vomiting, bloody stool, 
and weight loss. Her family history is significant for her 
mother having a “sensitive stomach.”

 6.  What treatment would be least helpful in this patient?
 a.  alprazolam
 b.  dairy free diet
 c.  probiotics
 d.  loperamide
 e.  hyoscyamine

 7.  Which of the following conditions (symptoms) is not 
associated with the condition?

 a.  fibromyalgia
 b.  cholelithiasis
 c.  interstitial cystitis
 d.  depression
 e.  migraine

 8.  In the absence of alarm symptoms, what second-line 
testing may be indicated in the described patient?

 a.  colonoscopy
 b.  stool culture

 c.  computed tomography (CT) of abdomen and 
pelvis

 d.  urea breath test
 e.  fecal calprotectin

 9.  Which of the following is the most important com-
ponent of management of the condition described?

 a.  single-agent pharmacologic therapy
 b.  multiple-agent pharmacologic therapy
 c.  a therapeutic physician-patient relationship
 d.  a focused diet
 e.  intensive psychotherapy

 10.  Which of the following medications should not be 
used in the treatment of the condition described?

 a.  dicyclomine
 b.  loperamide
 c.  probiotics
 d.  codeine phosphate
 e.  peppermint oil capsules

ANSWERS

 1.  d. The most likely diagnosis is irritable bowel syn-
drome (IBS), constipation type. In the absence of 
alarm symptoms, the current diagnostic criteria 
for IBS (Rome III criteria, 2006) include recurrent 
abdominal pain or discomfort at least 3 days/month in 
the last 3 months associated with two or more of the 
following: (a) improvement with defecation, (b) onset 
associated with a change in frequency of stool, (c) 
onset associated with a change in form (appearance) 
of stool, as well as symptom onset at least 6 months 
before diagnosis.

Hypothyroidism can be associated with constipation, 
but fatigue and weight gain would be part of the patient’s 
presentation. Crohn disease is unlikely in the absence 
of systemic symptoms, including nonbloody diarrhea, 
anorexia, weight loss, fever, and fatigue. Ulcerative 
colitis is unlikely in the absence of weight loss and the 
passage of bright red blood per rectum. Lactose intoler-
ance is linked specifically to the intake of milk and milk 
products.

 2.  e. The perception of incomplete emptying of the 
rectum, irregular bowel action, and the relief of 
the abdominal pain with defecation are common in 
IBS. Both diarrhea and constipation are seen in IBS. 
Abdominal pain is usually more prominent in the 
lower abdomen, usually in the area of the sigmoid 
colon. Although abdominal tenderness may be pres-
ent, it is usually not severe and is not a hallmark of the 
disease.

 3.  c. Alosetron (Lotronex) is used only in special cases 
of women with severe diarrhea-predominant IBS. It 
can only be prescribed by providers who have enrolled 
in a special prescribing program. It is associated with 
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severe constipation and ischemic bowel disease. Pep-
permint oil enteric coated capsules have been found 
to be helpful to control pain and cramping in adults 
and children with IBS. Products containing soluble 
fiber such as psyllium, methylcellulose, ground flax 
seed, or guar gum are important components in the 
treatment of constipation-predominant IBS. Lubi-
prostone or linaclotide can be used for patients who 
do not tolerate laxatives.

 4.  c. IBS is a functional condition. Awakening at night 
from pain is suggestive of an organic etiology. In 
addition, pain that interferes with normal sleep pat-
terns, diarrhea that awakens the patient from sleep, 
visible or occult blood in the stool, weight loss, and 
fever also suggest organic disease. IBS is seen with 
increased frequency in first-degree relatives. Stress 
can exacerbate symptoms of IBS. Bloating and flatu-
lence are common complaints in IBS.

 5.  d. An abdominal ultrasound is not indicated to estab-
lish the diagnosis of this condition. A physical exam, 
complete blood count, and inflammatory markers 
such as an erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP) are helpful to rule out more 
serious disease including inflammatory bowel disease. 
Screening for celiac disease with anti-tissue transgluta-
minase (TTG) antibody or with endomysial antibody 
(EMA) is now recommended because of increased 
incidence in celiac disease in patients with IBS.

 6.  a. Anxiolytics are not indicated in this condition. 
A trial of a dairy free diet can be useful to establish 
the presence of dairy allergy or lactose intolerance. 
Antidiarrheal medications such as loperamide can 
be helpful in diarrhea-predominant IBS. Antispas-
modics such as hyoscamine or dicyclomine can be 
helpful. Second-line agents include cholestyramine 
for patients with cholecystectomy, and alosetron 
for treatment resistant symptoms, although it may 
be associated with severe constipation and ischemic 
colitis (restricted access indication).

 7.  b.  Patients with IBS have a higher incidence of 
other functional disorders, such as fibromyalgia, 
interstitial cystitis, and migraine headaches. Con-
ditions that are more common in patients with IBS 
include fatigue and depression. Cholelithiasis is not 
associated with IBS.

 8.  e. Colonoscopy is only indicated for patients with 
alarm symptoms. Stool cultures are not indicated 
without recent onset or other accompanying con-
stitutional symptoms. A CT scan of the abdomen 
and pelvis is not indicated. Urease breath testing is 
used for the diagnosis of Helicobacter pylori infec-
tion. Fecal calprotectin may help diagnose inflam-
matory bowel disease in cases where the diagnosis 
is unclear.

 9.  c. The most important component of treatment in 
IBS is establishing a therapeutic, communicative, and 
trusting physician-patient relationship and educating 
the patient regarding the benign nature of the condi-
tion and favorable long-term prognosis.

 The important components of the physician-patient 
relationship that should be emphasized include a non- 
judgmental attitude, concern regarding the patient’s 
understanding of the illness, expectations and consis-
tent limits, and involvement of the patient in treatment 
decisions. Because of the long-term nature of IBS, pri-
mary management by a family physician is essential. 
Although consultants may be needed in some cases 
for both patient and family physician reassurance, this 
should be the exception rather than the rule. Dietary 
approaches, supplements, behavioral interventions such 
as stress reduction therapies, and pharmacotherapy play 
an important but secondary role in the treatment of this 
disorder.

 10.  d. Antispasmodics like dicyclomine, hyoscyamine, 
or enteric coated peppermint oil capsules are primary 
options for abdominal pain and discomfort. Codeine 
phosphate or other narcotic agents are contraindi-
cated in the treatment of IBS.

SUMMARY

 1.  IBS is extremely common; prevalence estimates sug-
gest that 15% of the population has symptoms com-
patible with this diagnosis, and it accounts for 12% of 
all visits to primary care providers. Subtypes include: 
IBS with constipation, IBS with diarrhea, mixed type, 
unclassified

 2.  IBS is the most common condition that gastroenterol-
ogists see in referral or consultation practice.

 3.  Consider IBS as a diagnosis of inclusion rather than 
exclusion. Base your diagnosis on the positive criteria 
discussed previously (Rome III criteria).

 4.  Consider the minimal investigations that have been 
suggested as sufficient; do not overinvestigate.

 5.  The presence of alarm symptoms (red flags) in a 
patient’s history, physical exam, or initial laboratory 
workup makes an alternate, more serious diagnosis 
more likely and warrants additional investigations. 
These red flags include a family history of colon can-
cer or ovarian cancer, a family history of celiac disease, 
an onset of symptoms after age 60 years with change 
in bowel habits to looser and/or more frequent stools 
>6 weeks, unintentional and unexplained weight loss, 

Continued
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SUMMARY—cont’d

nocturnal symptoms, fever, rectal bleeding, the pres-
ence of anemia or occult blood in the stool, or a palpa-
ble rectal mass on exam.

 6.  After establishing a strong physician-patient relation-
ship, consider dietary manipulation as primary therapy. 
Dietary approaches include elimination and food chal-
lenge diets, low FODMAP diet (fermentable oligosac-
charides, disaccharides, monosaccharides, and polyols).

 7.  Antispasmodics, anticholinergics, antidepressants, 
antidiarrheal agents, laxatives, and probiotics are drugs 

that can be used for the treatment of IBS depending on 
the subtype. Use caution combining them.

 8.  Reassurance regarding the benign nature of the con-
dition and the provision of hope for control of the 
symptoms are likely the most important therapy for 
this condition.

 9.  Behavioral approaches include cognitive-behavioral 
therapy, hypnosis, and stress management/relaxation 
therapy.

C H A P T ER  39

Acute Appendicitis

CLINICAL CASE PROBLEM 1

A 29-Year-Old Woman with Nausea, Vomiting, 
and Central Abdominal Pain

A 29-year-old woman comes to your office with a 
1-day history of nausea, mild vomiting, and vague 
central abdominal pain. The pain has begun to 
move down and to the right. She also describes 
mild dysuria. Anorexia began 24 hours ago, and the 
patient has “felt warm.” Her last menstrual period 
was 2 weeks ago.

Her past health has been excellent. She has no drug 
allergies and is not taking any medications. On phys-
ical examination, she appears ill. Her temperature is 
38.1° C. She has tenderness in both the right lower 
quadrant and the left lower quadrant, but tenderness 
is greatest in the right lower quadrant. Rebound ten-
derness is present. The rectal examination discloses 
tenderness on the right side. There is no costoverte-
bral angle tenderness.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  pelvic inflammatory disease (PID)
 b.  ovarian torsion
 c.  acute appendicitis

 d.  acute cholecystitis
 e.  acute pyelonephritis

 2.  At this time, what would be the most reasonable 
course of action?

 a.  advise the patient to go home and return for fol-
low-up in 24 hours

 b.  hospitalize the patient for observation, evaluation, 
and possible operation

 c.  begin outpatient oral antibiotic therapy and see 
the patient in 48 hours

 d.  advise the patient to go home and call you if no 
improvement occurs within the next 72 hours

 e.  none of the above

 3.  Which of the following laboratory markers would be 
most helpful in supporting the diagnosis?

 a.  amylase
 b.  white blood cell (WBC) count
 c.  C-reactive protein
 d.  urinalysis
 e.  pregnancy test

 4.  A consultant sees your patient and makes an appro-
priate suggestion. Which of the following is the sug-
gestion likely to be?

 a.  perform an abdominal laparoscopy or laparotomy
 b.  begin intensive triple-drug intravenous antibiotics
 c.  continue the period of observation
 d.  perform further diagnostic tests
 e.  order another consult
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 5.  Which of the following is not a clear complication of 
the original condition and definitive therapy?

 a.  wound infection
 b.  intraabdominal abscess formation
 c.  portal pylephlebitis
 d.  bowel obstruction
 e.  infertility

 6.  In which of the following groups are the signs and symp-
toms of the condition described likely not to be classic?

 a.  infants
 b.  young adult men
 c.  the elderly
 d.  a and c
 e.  b and c

 7.  In which of the following age groups is the diagnosis 
of the condition described here most likely to be con-
fused with another serious intraabdominal inflamma-
tory condition?

 a.  infants
 b.  young children
 c.  young adult men
 d.  young adult women
 e.  elderly men and women

 8.  Regarding the pathophysiology of the described con-
dition, which of the following is not a usual compo-
nent of the pathologic process?

 a.  obstruction of the organ, accounting for early 
symptoms and signs

 b.  hypoperistalsis, leading to abdominal cramping
 c.  rapid invasion of the wall of the organ by bacteria, 

leading to inflammation
 d.  spreading of the inflammation to involve the whole 

wall of the organ
 e.  gangrene and perforation of the organ

 9.  Mortality is highest in which of the following groups?
 a.  infants
 b.  young adults with rupture of the organ
 c.  children with rupture of the organ
 d.  elderly with rupture of the organ
 e.  pregnant women

 10.  All except which of the following statements about the 
management of this condition when rupture occurs 
are true?

 a.  more aggressive fluid resuscitation is usually 
necessary

 b.  intravenous antibiotics should be given for 7 to 10 
days or until the patient is afebrile

 c.  insertion of a percutaneous drain before surgery is 
recommended

 d.  open laparotomy or laparoscopy can be performed
 e.  expect a prolonged recovery with longer duration 

of fever and elevated WBC count

 11.  The test with the highest sensitivity in diagnosis of 
this condition is:

 a.  ultrasonography
 b.  barium enema
 c.  abdominal radiograph
 d.  computed tomography (CT) with intravenous and 

oral administration of contrast agents
 e.  nuclear medicine WBC-labeled scan

CLINICAL CASE PROBLEM 2

A 3-Year-Old Boy with 4 Days of Abdominal 
Pain

A 3-year-old boy is brought into your office by his 
parents after 4 days of abdominal pain. His parents 
state that it appeared their son had some pain in his 
abdomen, and they assumed he had a simple “stom-
ach virus” with some associated vomiting and malaise. 
They decided to bring him to the office because he 
was not completely better. They noted he “felt warm” 
during the past few days and had not been eating 
much. According to the parents, the pain seems to be 
improved today but he is still not himself. On exam-
ination, the temperature is 38° C and the pulse is 105 
beats per minute. The boy appears ill but is not lethar-
gic or in any distress. Abdominal examination reveals 
tenderness in the right lower quadrant with deep pal-
pation. The abdomen is otherwise soft, and there is 
no guarding or rebound tenderness. You suspect the 
patient has appendicitis.

 12.  You call the local radiologist and she is able to see 
your patient right now. What imaging modality 
is most appropriate in this setting to confirm your 
suspicions?

 a.  CT scan with rectal contrast material
 b.  CT scan with oral contrast material
 c.  CT without contrast material
 d.  ultrasonography
 e.  magnetic resonance imaging

 13.  All except which of the following may be positive 
physical examination signs in acute appendicitis?

 a.  Rovsing sign
 b.  pain at McBurney point
 c.  McMurphy sign
 d.  psoas sign
 e.  obturator sign

 14.  Which statement is true regarding imaging modali-
ties in appendicitis?

 a.  oral contrast material has no role when CT is per-
formed for appendicitis

 b.  rectal contrast material has no role when CT is 
performed for appendicitis

 c.  ultrasonography is sensitive for visualization of a 
normal appendix to rule out appendicitis
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 d.  intravenous contrast material is useful in diagnosis 
of acute appendicitis

 e.  plain radiographs should be performed before 
other radiologic studies

 15.  Which of the following is not consistent with acute 
appendicitis on ultrasound examination?

 a.  the appendix is more than 4 mm
 b.  the appendix is noncompressible
 c.  periappendiceal fluid
 d.  brightly echogenic periappendiceal fat
 e.  the presence of appendicolith

 16.  You perform the appropriate imaging modality, and a 
filled right lower quadrant mass is identified. Which 
of the following is the most appropriate treatment at 
this time?

 a.  appendectomy alone
 b.  appendectomy with intravenous antibiotics
 c.  percutaneous drainage alone
 d.  percutaneous drainage with intravenous antibiotics
 e.  intravenous antibiotics alone

ANSWERS

 1.  c. The most likely diagnosis in this patient is acute 
appendicitis.

The typical history of acute appendicitis is vague cen-
tral abdominal discomfort followed by anorexia, nausea, 
and some vomiting. The pain, which is continuous but 
often not severe, usually moves into the right lower quad-
rant. The pain is aggravated by movement, walking, or 
coughing.

In patients with retrocecal appendicitis (which this 
description fits), there may be dysuria and hematuria with 
rectal tenderness because of the proximity of the appen-
dix to the ureter and bladder. With perforation, there is 
generalized abdominal tenderness and rebound tender-
ness. Retrocecal appendicitis often produces poorly local-
ized epigastric pain and only mild nausea and vomiting. 
Thus, retrocecal appendicitis can be significantly more 
difficult to diagnose than classic appendicitis. Peritoni-
tis can develop rapidly. Temperature elevation is usually 
mild in appendicitis.

The most important differential diagnosis in this 
case is acute PID. This is often difficult to differenti-
ate from appendicitis in a woman of childbearing age. 
Ectopic pregnancy must also be considered, but recent 
normal menses disfavors this condition. The constella-
tion of signs and symptoms favors appendicitis. Acute 

cholecystitis, acute pyelonephritis, and acute PID are dis-
cussed in separate problems.

 2.  b. This patient has an acute abdomen and therefore 
should be hospitalized for further evaluation and pos-
sible operation. With an acute abdomen, definitive 
treatment should not be delayed.

A WBC count is often elevated. In acute appendicitis, 
the average leukocyte count is 15,000/mm3, and 80% 
of patients have a leukocyte count greater than 11,000/
mm3. The differential count will often show a left shift. 
A leukocytosis can be helpful in supporting a diagnosis 
of appendicitis but does not differentiate it from other 
intraabdominal processes.

A urinalysis and a serum pregnancy test are all the 
laboratory investigations that should be performed in this 
patient, but their value is to rule out other diagnoses. Uri-
nalysis may be misleading because 50% of these studies 
may display hematuria or pyuria because of urinary tract 
irritation from the inflamed appendix.

European randomized trials have suggested that, as 
an alternative to rapid laparoscopic removal, a trial of 
“antibiotics first” with a period of close observation does 
not risk perforation or other complications. However, as 
many as half of the patients so treated ultimately require 
laparoscopic appendectomy. Additionally, the low mor-
tality and morbidity associated with laparoscopic appen-
dectomy, and the uncertainties of the benefits versus risks 
associated with antibiotics first, are such as to recommend 
surgery as the standard approach.

 3.  b. See answer 2.

 4.  a. The most appropriate action at this time would be 
an abdominal laparoscopy or laparotomy to confirm 
the diagnosis and to treat the condition. The laparo-
scope is now being used for the removal of appendices 
by most surgeons. Advantages of laparoscopy include 
the ability to examine the entire abdomen without the 
need for extending the operative incision. In addition, 
there are significantly fewer infectious wound compli-
cations. Once the decision to operate has been made, 
the patient may receive a dose of prophylactic antibi-
otics, but this is not often extended postoperatively in 
a case of nonperforated appendix.

 5.  e. The risk of infertility in women who have had 
appendicitis is not clear. One large study found no 
increased risk of infertility in women with nonperfo-
rated disease but a several-fold increase in infertility 
in women with perforated appendicitis. Another study 
showed no increased risk.

Clear complications of appendectomy include the 
following:
 1.  Wound infection: For patients with an acute, 

nonperforated appendix, rates of wound infection 
are less than 1%.

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the management of the condition described 
in Clinical Case Problem 2, ruptured appendicitis, 
when it presents with abscess formation.
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 2.  Intraabdominal abscess: Risk of this complica-
tion is less than 1% in those with uncomplicated 
appendicitis, but it increases substantially in those 
with appendicitis complicated by perforation. 
Treatment of intraabdominal abscess is discussed 
later.

 3.  Portal pylephlebitis: This is an uncommon but 
serious complication of appendicitis. It is a septic 
thrombophlebitis of the portal vein that can lead 
to hepatic abscesses and considerable mortality. 
Diverticulitis is the most common etiology, but it 
can be caused by appendicitis. Treatment consists 
of controlling the cause of infection and long-
term intravenous antibiotics.

 4.  Bowel obstruction: The incidence after appendi-
citis is less than 1%, with the majority occurring 
within the first 6 months postoperatively.

 6.  d. Infants, young children, and elderly patients may 
present with atypical symptoms, making the diagno-
sis of appendicitis difficult. In infants and young chil-
dren, the presenting symptoms may be nonspecific 
and include only lethargy and irritability, especially 
in the early stages. They may also have difficulty 
communicating their symptoms. In elderly patients, 
the same situation applies. Moreover, in elderly 
patients, the probability of rupture increases. This 
may be caused by atypical presentations and mini-
mally abnormal laboratory results.

 7.  d. This question is meant to demonstrate the 
importance of distinguishing acute appendicitis from 
acute PID and its complications, such as tuboovarian 
abscess.

Young women with right-sided ovarian disease are par-
ticularly difficult to differentiate from young women 
with acute appendicitis. One clue may lie in the point 
of maximal tenderness. In appendicitis, the point of 
maximal tenderness is the McBurney point (two thirds 
of the distance from the umbilicus to the anterior 
superior iliac spine). In right-sided ovarian disease, the 
point of maximal tenderness is 2 or 3 cm below this 
point.

 8.  b. The small size of the appendix accounts for its 
ability to produce symptoms quickly. The pathologic 
process can be divided into stages:
Stage 1 involves the obstruction of the appendix 

by a fecalith, a mucous plug, a foreign body, a parasite, 
lymphoid hyperplasia, or a tumor. This obstruction with 
hyperperistalsis (not hypoperistalsis) is associated with 
the early signs of periumbilical cramping and vomiting as 
a result of distention of the appendix.

Stage 2 involves an increase in intraluminal pressure 
over venous pressure, causing ischemia and ulceration. 
Next, there is rapid invasion of the wall of the organ by 
bacteria, with secondary inflammation.

Stage 3 involves spreading of the infection or 
inflammation to involve the entire wall of the organ 
and neighboring peritoneum, leading to a change in 
character of the pain to constant and localized. Con-
tinued swelling and hypoxia lead to gangrene and 
eventual perforation. This leads to signs and symptoms 
of peritonitis.

Stage 4 is the last stage and involves perforation of 
the appendix. All four stages may develop within a short 
period (24 to 48 hours).

 9.  d. Elderly patients with rupture have the highest 
mortality rates. Overall mortality from appendicitis 
is less than 1% since the era of antibiotics; however, 
mortality rates increase to 3% in the general popu-
lation with rupture. Although rupture in infants and 
the elderly is common, elderly patients have a much 
higher mortality rate (up to 15%). Pregnant women 
do not have high rates of mortality but are much 
more likely (two or three times more likely) to per-
forate, in which case maternal death is rare but fetal 
abortion reaches a rate of 20%.

 10.  c. Percutaneous drainage is indicated only with late 
perforated appendix that has resulted in abscess for-
mation at the time of diagnosis. Morbidity increases 
from 0.1% to almost 4% with perforation (and is 
much higher in the elderly), and perforation always 
results in a prolonged recovery compared with non-
perforated appendicitis. Surgery in the scenario of 
perforated appendicitis is an option, but some stud-
ies have shown less postoperative complications if an 
interval appendectomy is performed after a course of 
intravenous antibiotics. Once appendicitis has been 
diagnosed, antibiotics are indicated. For uncompli-
cated appendicitis, one preoperative prophylactic 
dose of broad-spectrum antibiotic such as cefotetan 
or cefoxitin should be administered. For ruptured 
appendicitis, a broad-spectrum antibiotic should be 
continued for 7 to 10 days or until the patient is afe-
brile and has a normal WBC count. Before surgery, 
fluid resuscitation is always necessary, but with perfo-
ration, the patient will usually be even more volume 
depleted and will need much more aggressive fluid 
replacement.

 11.  d. The sensitivity of CT is 94%. The sensitivity 
of ultrasonography is 83% to 88% and is operator 
dependent. Barium enema is 80% to 90% sensitive 
but is no longer recommended because up to 40% 
of studies can be equivocal secondary to only par-
tial filling of the appendix. Abdominal radiography 
is not routinely recommended because of very low 
sensitivity and specificity. Nuclear medicine scans are 
87% to 93% sensitive but are time-consuming and 
do not distinguish appendicitis from other inflam-
matory conditions in the right lower quadrant. Note 
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that although imaging can be helpful, the diagnosis of 
appendicitis is primarily made by history and physi-
cal examination, and imaging study results can be 
equivocal.

 12.  d. CT scanning is the most sensitive radiologic 
study for diagnosis of appendicitis, but evaluation 
in children presents a few challenges. In addition 
to cost and potential side effects of contrast media, 
there is a relatively high amount of radiation that 
may increase the risk of cancer throughout a child’s 
lifetime. Some studies have shown this to be sig-
nificantly greater than the risk conferred to adults. 
Young children may not be able to cooperate for 
CT scanning and may require sedation, which poses 
its own risks. The American College of Radiology 
advocates the use of ultrasonography over CT in 
children in most cases. CT can be used if sono-
graphic findings are uncertain.

 13.  c. McMurphy sign is a clinical examination finding 
in acute cholecystitis. Rovsing sign is pain referred 
to the right lower quadrant when the left lower 
quadrant is palpated. Psoas sign is worsened pain 
with active flexion and extension of the hip and is 
thought to be caused by irritation of the psoas mus-
cle by an inflamed adjacent appendix. Obturator sign 
is pain elicited when the hip is flexed and externally 
rotated. Pain at McBurney point represents the 
anatomic location of the inflamed appendix at 2 cm 
away from the anterior superior iliac spine toward 
the umbilicus.

 14.  d. Contrast agents are helpful in the diagnosis of 
acute appendicitis. Rectal administration of contrast 
material, although invasive, provides a rapid and accu-
rate way to determine the patency of the appendix. 
Lack of filling of the appendix by contrast material 
is suggestive of appendicitis. Oral contrast material 

serves the same purpose, but it takes at least 1 hour 
before the contrast agent reaches the cecum, delaying 
diagnosis. Intravenous contrast material is helpful in 
enhancing the surrounding fat, which may help pro-
vide other radiologic signs suggesting acute appen-
dicitis. CT scans may be performed without oral or 
intravenous administration of contrast material, but 
this decreases the likelihood of finding an alternative 
diagnosis when appendicitis is not present. Contrast 
medium is not required but can be a useful adjunct 
in the diagnosis of appendicitis. Ultrasonography has 
a good positive likelihood ratio but a poor negative 
likelihood ratio. It is a good test to diagnose appendi-
citis when it is present, but it is not helpful in ruling 
out appendicitis because a normal appendix is diffi-
cult to identify sonographically. Plain radiography is 
insensitive and nonspecific. Studies show that 82% of 
plain radiographs are negative or misleading in chil-
dren with appendicitis.

 15.  a. The most useful sonographic sign in appen-
dicitis is an appendix more than 6 mm in diameter 
(not 4 mm). Other signs that support the diagnosis 
of appendicitis are the presence of an appendicolith, 
brightly echogenic periappendiceal fat suggesting 
inflammation, and periappendiceal fluid suggesting 
perforation. A noncompressible appendix is also sug-
gestive of appendicitis.

 16.  d. Treatment of right lower quadrant mass in the 
setting of appendicitis requires treatment differ-
ent from that of simple appendicitis. Early opera-
tion on such a mass results in a high incidence of 
postoperative complications, including peritonitis 
and wound infection. The primary treatment goal 
should be percutaneous drainage of the mass with 
concomitant intravenous antibiotics. After a pro-
longed course of antibiotics, interval appendec-
tomy can be performed.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Of patients with appendicitis, 2% present with a right 
lower quadrant mass, which can be an abscess or 
phlegmon. Currently, the preferred management of 
these patients is ultrasound- or CT-guided percuta-
neous drainage and intravenous antibiotics. Elective 
appendectomy can then be pursued after 6 weeks. This 

approach is favored over immediate surgery for appen-
diceal abscess, which can lead to the dissemination of 
a local infection and result in fistulas and the need for 
more extensive surgeries, such as cecectomy or right 
hemicolectomy, with subsequent longer hospitalization.

SUMMARY

Acute appendicitis is the “great imitator.” If you do not 
think of appendicitis, you will not make the diagno-
sis. Maintain a high index of suspicion, especially in the 
young and in the elderly.

 1.  Classic symptoms of appendicitis: periumbilical 
abdominal pain, initially vague, but later localizes to 
the right lower quadrant (McBurney point); anorexia; 
low-grade fever; and leukocytosis.
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SUMMARY—cont’d

 2.  Diagnosis can be difficult, particularly in young 
women, in whom other diagnoses such as PID,  
tuboovarian abscess, ectopic pregnancy, and ovarian 
torsion may present similarly.

 3.  Anatomic variations such as retrocecal or retroileal 
appendicitis: poorly localized abdominal pain, mild 
nausea and vomiting, mild diarrhea, urinary frequency, 
and hematuria.

 4.  Diagnostic tests: WBC count, urinalysis, and diagnos-
tic imaging if the diagnosis is in question.

 5.  CT scan is the most useful imaging technique in most 
settings. Ultrasonography should be considered in 
certain cases, including children and pregnancy.

 6.  Definitive therapy: laparoscopic appendectomy.
 7.  Possible complications: wound infection, intraab-

dominal abscess, bowel obstruction, and portal 
pylephlebitis.

 8.  Patients who present with right lower quadrant 
mass associated with presumed appendicitis should 
be treated with percutaneous drainage and intrave-
nous antibiotics because complications of surgery are 
increased in this scenario. Interval appendectomy may 
be performed at a later date.

C H A P T ER  40

Colorectal Cancer and Other 
Colonic Disorders

CLINICAL CASE PROBLEM 1

A 48-Year-Old Man with Weakness, Fatigue, 
and Lower Right-Sided Abdominal Fullness

A 48-year-old man comes to your office with a vague 
lower right-sided abdominal fullness (not pain). He 
describes to you a general feeling of “not feeling well,” 
fatigue, and a somewhat tender area: “down near my 
appendix.” He states: “I have no energy. I’m tired all the 
time.” He also suspects that his skin has color, first to a 
pale color and then to slightly yellow.

On direct questioning, he admits to anorexia, weight 
loss of 30 pounds in 6 months, nausea most of the time, 
vomiting twice, some diarrhea that seems to be mucus, 
and blood in the stool, almost every day for the past 3 
months. When you ask him what he makes of all of this, 
he tells you: “Maybe a very bad flu.”

On examination, the patient looks very pale. Exam-
ination of the abdomen reveals abdominal distention. 
You record the abdominal girth as a baseline. There 
is a sensation of “fullness” in the right lower quadrant 
of the abdomen. This area is also dull to percussion 
and is slightly tender. There is definite percussion of 

tympani on both sides of the area of dullness. The 
liver span is approximately 20 cm. The sclerae are 
yellow.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this time, what would you do?
 a.  tell the patient to relax and recheck with your 

office in 6 months
 b.  diagnose irritable bowel syndrome and start the 

patient on dietary therapy
 c.  tell the patient that he probably is going through a 

viral illness; relax and come back in 2 months if the 
symptoms have not improved

 d.  order a complete workup on the patient
 e.  none of the above

 2.  What is the definitive diagnostic procedure of choice 
in this patient?

 a.  complete blood count (CBC)
 b.  fecal occult blood samples
 c.  air-contrast barium enema
 d.  colonoscopy
 e.  three views of the abdomen

 3.  What is the most likely diagnosis in this patient?
 a.  irritable bowel syndrome
 b.  lactose intolerance
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 c.  adenocarcinoma of the pancreas
 d.  adenocarcinoma of the colon
 e.  ruptured appendix

 4.  A correct diagnosis is made from question 3. What is 
the definitive treatment of choice?

 a.  total colectomy
 b.  surgical removal of the mass
 c.  removal of the appendix
 d.  abdominoperineal resection of the rectum
 e.  neodymium:yttrium-aluminum garnet (Nd:YAG) 

laser photocoagulation of the identified lesion

 5.  Carcinoma of the colon most commonly originates in 
which of the following?

 a.  an adenomatous polyp
 b.  an inflammatory polyp
 c.  a hyperplastic polyp
 d.  a benign lymphoid polyp
 e.  a leiomyoma

 6.  Adenomatous polyps are found in approximately what 
percentage of asymptomatic patients who undergo 
screening?

 a.  5%
 b.  10%
 c.  15%
 d.  20%
 e.  25%

 7.  A barium enema is performed on a patient with a 
suspected carcinoma of the descending colon after 
an unsuccessful colonoscopy. What is the best radio-
logic description that fits the probable diagnosis in 
this patient?

 a.  a “strawberry cutout” lesion
 b.  an “orange dimpled” lesion
 c.  an “apple core” lesion
 d.  a “cabbage fulgurating” lesion
 e.  a “banana peel” lesion

 8.  Colorectal polyps are thought to be the origin of 
most colorectal cancers. Which of the following 
statements regarding colorectal polyps is false?

 a.  the larger the colorectal polyps, the greater the 
chance of malignancy

 b.  hyperplastic polyps have the highest malignant 
potential of all colorectal polyps

 c.  adenomatous polyps increase in incidence with 
each decade after the age of 30 years

 d.  routine removal of adenomas from the colon reduces 
the incidence of subsequent adenocarcinoma

 e.  villous adenomas carry the highest malignant 
potential of all adenomas

 9.  Which of the following statements best describes the 
current evidence for fecal occult blood screening as a 

measure to reduce the morbidity and mortality from 
colorectal cancer?

 a.  there is good evidence to include fecal occult blood 
testing in screening asymptomatic patients older 
than 50 years for colorectal carcinoma

 b.  there is fair evidence to include fecal occult blood 
testing in screening asymptomatic patients older 
than 50 years for colorectal carcinoma

 c.  there is insufficient evidence to include or to 
exclude fecal occult blood testing as an effective 
screening test for colorectal cancer in asymptom-
atic patients older than 50 years

 d.  none of the above

 10.  Which of the following statements regarding carci-
noembryonic antigen (CEA) and colorectal cancer is 
true?

 a.  CEA is a cost-effective screening test for colorectal 
cancer

 b.  elevated preoperative CEA levels correlate well 
with postoperative recurrence rate in colorectal 
cancer

 c.  CEA is a sensitive test for colorectal cancer
 d.  CEA is a specific test for colorectal cancer
 e.  CEA has no value in predicting recurrence in col-

orectal cancer

CLINICAL CASE PROBLEM 2

A 78-Year-Old Man with Acute and Severe 
Abdominal Pain

A 78-year-old man comes to your office with acute and 
severe abdominal pain, left lower quadrant tenderness, 
left lower quadrant mass, and temperature of 39° C. 
The patient has had no significant illnesses in the past. 
He is very healthy. He sees his physician once a year 
and has had a normal heart, normal blood pressure, and 
normal “everything else,” as he says, for many years.

On examination, the patient’s temperature is 39.5° 
C. His pulse is 102 beats per minute and regular. His 
blood pressure is 210/105 mm Hg. There is significant 
tenderness in the left lower quadrant. Rebound tender-
ness is not present. There is a definite sensation of a 
mass present.

 11.  What is the most likely diagnosis in this patient?
 a.  adenocarcinoma of the colon
 b.  diverticulitis
 c.  diverticulosis
 d.  colorectal carcinoma
 e.  atypical appendicitis

 12.  What is the treatment of choice for this patient?
 a.  primary resection of the diseased segment with 

anastomosis
 b.  primary resection of the diseased segment without 

anastomosis
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 c.  colectomy
 d.  abdominal perineal resection
 e.  none of the above

 13.  Which of the following is (are) a component(s) of the 
acute treatment of this patient’s condition?

 a.  intravenous (IV) fluids
 b.  IV (broad-spectrum) antibiotics
 c.  nasogastric suction, if abdominal distention or 

vomiting is present
 d.  a, b, and c
 e.  a and c

 14.  Which of the following investigations is contraindi-
cated at this time in this patient?

 a.  computed tomography (CT) scan of the abdomen 
and pelvis

 b.  magnetic resonance imaging scan of the abdomen 
and pelvis

 c.  three views of the abdomen
 d.  air-contrast barium enema
 e.  none of the above is contraindicated

 15.  Which of the following statements regarding this 
patient’s blood pressure elevation is true?

 a.  this patient most likely has essential hypertension
 b.  this patient’s abdominal pain is most likely related 

to his hypertension
 c.  this elevation of blood pressure could be caused by 

the pain he is experiencing
 d.  this patient’s physician (the one he has been seeing 

every year) obviously has made a serious mistake in 
labeling this patient as normotensive

 e.  none of the above

 16.  What is the analgesic of choice for control of pain in 
this patient?

 a.  morphine
 b.  hydromorphone
 c.  methadone
 d.  pentazocine
 e.  codeine

 17.  Which of the following organism(s) is (are) most 
likely to be involved in the condition described?

 a.  Escherichia coli
 b.  Bacteroides fragilis
 c.  Streptococcus pneumoniae
 d.  a and b
 e.  a, b, and c

CLINICAL CASE PROBLEM 3

A 35-Year-Old Man with Rectal Bleeding and 
Mucoid Discharge from the Rectum

A 35-year-old man comes to your office with rec-
tal bleeding, mucoid discharge from the rectum, and 

protrusion of certain structures through the anal canal. 
On proctoscopic examination, large internal hemor-
rhoids are seen.

 18.  What is the best next step in the management of this 
patient?

 a.  proceed with definitive treatment
 b.  proceed with further investigations
 c.  prescribe a hemorrhoidal cream
 d.  do nothing; ask the patient to return in 6 months 

for review
 e.  none of the above

 19.  What is the treatment of choice for this patient?
 a.  a hemorrhoidal cream
 b.  a hemorrhoidal ointment
 c.  hemorrhoidectomy
 d.  injection of phenol into the hemorrhoidal tissue
 e.  rubber band ligation of the internal hemorrhoids

 20.  Which of the following statements regarding 
angiodysplasia is (are) true?

 a.  angiodysplasia is an acquired condition most often 
affecting individuals older than 60 years

 b.  angiodysplasia is a focal submucosal vascular ecta-
sia that has the propensity to bleed profusely

 c.  most angiodysplastic lesions are located in the 
cecum and proximal ascending colon

 d.  multiple lesions occur in 25% of cases
 e.  all of the above

ANSWERS

 1.  e. None of the answers are appropriate or suffi-
ciently focused.

 2.  d. The colonoscopy will allow a tissue biopsy and 
diagnosis as well.

 3.  d. In this patient, the problem list at this point is as 
follows: (1) a middle-aged man with nonspecific feel-
ings of “ill health”; (2) there is a right lower quadrant 

CLINICAL CASE MANAGEMENT PROBLEM

The fourth edition of this book stated: “Regarding col-
orectal cancer, there appears to be almost universal 
support for the following: (1) decreasing the amount 
of fat in the diet, especially saturated fat (this also 
will lead to decreased body mass index or total body 
weight); (2) increasing the amount of fiber in the diet; 
(3) increasing the intake of cruciferous vegetables and 
fiber; (4) decreasing alcohol intake; and (5) decreas-
ing the intake of salted, smoked, and nitrate-based 
foods.” In which way have these recommendations 
been altered by recent evidence-based randomized 
clinical trials?
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mass on physical examination, raising suspicion of 
carcinoma; (3) the liver is enlarged, possibly indicat-
ing metastasis; (4) the pale appearance suggests ane-
mia; (5) icterus suggests elevated conjugated bilirubin; 
and (6) the clinically apparent abdominal distention 
indicates possible ascites.

With this constellation of symptoms and signs, the work-
ing diagnosis is adenocarcinoma of the colon, possibly 
the cecum, with liver metastases.

The investigations that must be performed at this 
time include the following:
 1.  Laboratory: (a) CBC, (b) serum bilirubin, (c) liver 

enzymes (aspartate aminotransferase, alanine ami-
notransferase, and γ-glucuronosyltransferase), (d) 
alkaline phosphatase, (e) serum calcium, (f) serum 
electrolytes, and (g) CEA.

 2.  Radiology: (a) chest radiograph and (b) CT scan of 
the abdomen with contrast enhancement.

 3.  The diagnostic procedure of choice in this patient 
is a total colonoscopy to confirm a mass lesion, to 
determine the location of that lesion, and to obtain a 
biopsy specimen of the lesion if possible.

 4.  For colon carcinoma, the essentials of diagnosis are 
as follows:

 a.  Right colon: (i) an unexplained weakness or ane-
mia, (ii) occult blood in the feces and diarrhea with 
mucus, (iii) dyspeptic symptoms, (iv) persistent 
right abdominal discomfort, (v) palpable abdomi-
nal mass, (vi) characteristic radiographic findings, 
and (vii) characteristic colonoscopic findings

 b.  Left colon: (i) change in bowel habits with thin 
stools, (ii) gross blood in the stool, (iii) obstructive 
symptoms, (iv) characteristic radiographic findings, 
and (v) characteristic colonoscopic or sigmoido-
scopic findings

 c.  Rectum: (i) rectal bleeding, (ii) alteration in bowel 
habits, (iii) sensation of incomplete evacuation, (iv) 
intrarectal palpable tumor, and (v) sigmoidoscopic 
findings

 4.  b. The definitive surgical treatment of choice in this 
patient (if feasible) is resection of the colonic mass. 
The preliminary location of the lesion based on phys-
ical examination is in the area of the cecum. If this 
proves to be correct, the colonic resection will involve 
the removal of the area from the vermiform appendix 
to the junction of the ascending and transverse colons. 
With the presence of liver metastasis, this procedure 
is palliative.

 5.  a. The majority of colonic adenocarcinomas evolve 
from adenomas. Adenomas are a premalignant lesion; 
in the large bowel, the sequence is adenoma, dysplasia 
in the adenomas, and adenocarcinoma.

 6.  e. Both adenomas and the subsequent evolved ade-
nocarcinomas increase in incidence with age, and the 

distribution of adenomas and cancer in the bowel is 
similar. Overall, adenomatous polyps are found in 
approximately 25% of asymptomatic patients who 
undergo screening colonoscopy. The age-related 
prevalence of adenomatous polyps is 30% at age 
50 years, 40% at age 60 years, 50% at age 70 years, 
and 55% at age 80 years. The mean age of patients 
with adenomas is 55 years, which is approximately 
5 to 10 years earlier than the mean age for patients 
with adenocarcinoma of the colon. Approximately 
50% of polyps occur in the sigmoid colon or in the 
rectum and thus can be revealed by sigmoidoscopy. 
Approximately 50% of patients with adenomas have 
more than one adenoma, and 15% have more than 
two adenomas. There is an interesting correlation 
between patients with breast cancer and adeno-
matous polyps in the colon and rectum. Patients 
with breast cancer have an increased risk of adeno-
matous polyps.

The malignant potential of the adenoma depends on the 
growth pattern, the size of the polyp, and the degree 
of atypia or dysplasia. Adenocarcinoma of the colon is 
found in approximately 1% of adenomas less than 1 cm 
in diameter, in approximately 10% of adenomas between 
1 cm and 2 cm in diameter, and in approximately 45% of 
adenomas with a diameter of more than 2 cm.

The potential for cancerous transformation increases 
with increasing degrees of dysplasia.

Sessile lesions are more likely than pedunculated 
ones to be malignant. The time it takes an adenoma to 
advance through the process to frank adenocarcinoma is 
believed to be between 10 and 15 years.

The following is a summary of the types of adeno-
mas and their malignant potential: (1) villous adenoma, 
40% become malignant; (2) tubulovillous adenoma, 22% 
become malignant; and (3) tubular adenoma, 5% become 
malignant.

 7.  c. This patient most likely suffers from a constrict-
ing carcinoma of the descending colon. A barium 
enema (preferably an air-contrast barium enema) of 
a constricting carcinoma of the descending colon 
presents what is best described as an “apple core” 
lesion. On the barium enema, you will note the loss 
of mucosal patterns, the “hooks” at the margins of 
the lesion, the relatively short length of the lesion, 
and the abrupt ending of the lesion.

 8.  b. Hyperplastic polyps are designated “unclassified” 
but are totally benign. The highest malignant poten-
tial is carried by villous adenomas.

 9.  a. The current U.S. Preventive Services Task Force 
recommends colorectal cancer screening for all peo-
ple aged 50 years or older. Screening reduces mor-
tality. Acceptable screening methods include annual 
fecal occult blood testing, colonoscopy, and contrast 
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barium enema. Colonoscopy provides an alterna-
tive that will find abnormalities throughout the 
colon and allows removal of polyps at the same 
time; however, the major complication rate of 1 in 
1000 procedures (under the best of circumstances) 
and the difficult preparation make many patients 
concerned about the process. Flexible sigmoidos-
copy also provides a clear picture, but only of the 
distal third of the colon. So-called virtual colonos-
copy done by a CT scan cannot replace colonos-
copy at this time.

 10.  b. CEA is a glycoprotein found in the cell mem-
branes of a number of tissues, a number of body 
fluids, and a number of secretions including urine 
and feces. It is also found in malignant neoplasms 
of the colon, pancreas, and rectum. Because some of 
the CEA antigen enters the bloodstream, it can be 
detected by the use of a radioimmunoassay technique 
of serum.

Elevated CEA is not specifically associated with colorectal 
cancer; abnormally high levels of CEA are also found in 
patients with other gastrointestinal malignant neoplasms 
and nongastrointestinal malignant neoplasms. CEA lev-
els are elevated in 70% of patients with an adenocarci-
noma of the large bowel, but less than 50% of patients 
with localized disease are CEA positive. Thus, because 
of these difficulties with sensitivity and specificity, CEA 
does not serve as a useful screening procedure, nor is it 
an accurate diagnostic test for colorectal cancer at a cur-
able stage. However, elevated preoperative CEA levels 
correlate with postoperative recurrence rate, and failure 
of CEA to fall to normal levels after resection implies a 
poor prognosis. CEA is most helpful in detecting recur-
rence after curative surgical resection; if high CEA lev-
els return to normal after operation and then increase 
progressively during the follow-up period, recurrence of 
cancer is likely.

 11.  b. This patient has diverticulitis, an infection and 
inflammation of one or more diverticula that, in its 
noninflammatory state, is known as diverticulosis. In 
the United States and Canada, approximately 50% of 
patients have diverticula, 10% by age 40 years and 
65% by age 80 years. The prevalence of diverticula 
varies widely throughout the world.

Cultural factors, especially diet, play an important caus-
ative role. Among dietary factors, the most important one 
is the fiber content of ingested food.

The essentials of diagnosis of diverticulitis are as fol-
lows: (1) acute abdominal pain (usually left lower), (2) left 
lower quadrant tenderness with or without a mass in the 
same area, and (3) fever with leukocytosis.

The imaging findings are as follows:
 1.  Plain films: If inflammation is localized—ileus, par-

tial colonic obstruction, small bowel obstruction, or 
left lower quadrant mass.

 2.  CT scans: No perforation—effacement of pericolic 
fat with or without abscess or fistulas.

 3.  Barium enema: Contraindicated during an acute 
attack of diverticulitis; the risk of perforation and 
barium escape into the peritoneal cavity is high.

 12.  e. The treatment of choice for diverticulitis is 
expectant unless surgical treatment is necessary 
because of rupture and subsequent peritonitis or mul-
tiple recurrences.

The natural history of diverticulitis follows: (1) 10% to 
20% of patients with diverticulosis develop diverticu-
litis; (2) approximately 75% of complications of diver-
ticular disease develop in patients with no prior colonic 
symptoms; and (3) approximately 25% of patients hos-
pitalized with acute diverticulitis require surgical treat-
ment. In the past few decades, the operative mortality 
of primary resection has decreased from 25% to less 
than 5%.

 13.  d. Treatment includes (1) nothing by mouth, (2) 
intravenous fluids with potassium, (3) nasogastric 
suction if abdominal distention or vomiting is pres-
ent, and (4) intravenous antibiotics.

 14.  d. See answer 11.

 15.  c. The elevation of blood pressure in this patient is 
almost certainly directly associated with the pain that 
he is experiencing. Acute and chronic pain (but espe-
cially acute pain) increases the release of the “pressor 
hormones,” such as norepinephrine. This produces 
vasoconstriction that ultimately results in elevated 
blood pressure. The patient thus experiences a pain 
cycle that is circular in dimension: more pain, pressor 
hormone release, elevated blood pressure, increase in 
pressor hormone release, more pain, and so on.

 16.  a. Morphine will readily relieve the pain, decrease 
anxiety, and lower the elevated blood pressure.

 17.  d. The most common organisms involved in the 
development of diverticulitis are E. coli and B. fragilis.

 18.  a. The next step in the management of this patient 
is to proceed with definitive treatment.

 19.  e. This patient has internal hemorrhoids. The 
treatment of choice for the protruding internal 
hemorrhoids that this patient has is rubber band 
ligation. Rubber band ligation is especially useful in 
situations in which the hemorrhoids are enlarged or 
prolapsing.

To accomplish this procedure, the anoscope is used. The 
redundant mucosa above the hemorrhoid is grasped with 
forceps and advanced through the barrel of a special liga-
tor. The rubber band is then placed snugly around the 
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mucosa and the hemorrhoidal plexus. Ischemic necrosis 
occurs during several days, with eventual slough, fibrosis, 
and fixation of the tissues. One hemorrhoidal complex at 
a time is treated, with repeated ligations performed at 2- 
and 4-week intervals as needed.

The major but uncommon complication of this 
procedure is pain severe enough to require removal 
of the band. To avoid this, the band must be placed 
high and well above the junction of the mucocutaneous 
region (dentate line). In this location, the innervation 
is autonomic, not somatic. If pain begins and does not 
resolve, infection should be suspected and investigated 
immediately. At the time the dead tissue falls off, there 
may be significant bleeding; the patient should be 
aware of this.

 20.  e. Angiodysplasia is an acquired colonic condi-
tion that mainly affects elderly individuals. Patho-
physiologically, angiodysplasia can be described 

as a focal submucosal vascular ectasia that has a 
high probability of producing significant bleed-
ing. The majority of angiodysplastic lesions occur 
in the cecum and in the proximal ascending colon. 
In at least 25% of patients, multiple lesions are  
present.

The primary symptom is bright red rectal bleeding that 
can be extensive and that may require transfusion.

Diagnosis is made by colonoscopy. The diagnosis 
is made when two of the following three features are 
present: (1) an early filling vein (within 4 or 5 seconds 
after injection), (2) a vascular tuft, and (3) a delayed 
emptying vein.

If it is searched for carefully, as many as 25% of 
individuals older than 60 years have angiodysplasia. 
In many cases, expectant management or colonos-
copic cauterization is all that is needed. If surgery is 
required, the operative procedure of choice appears 
to be hemicolectomy.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Evidence-based, randomized clinical studies have 
found no evidence that consumption of fat, fiber, or veg-
etables decreases the recurrence of colorectal cancer. 
However, other well-controlled epidemiologic studies 
still support obesity and physical inactivity as primary 

risk factors. Possible effects of alcohol and smoked 
foods are yet to be investigated. Common sense would 
argue for commonly underadhered to nutritional recom-
mendations: eat real (nonprocessed), fresh food; mostly 
plants, and not too much.

SUMMARY

Colorectal Cancer
 1.  Incidence: In the United States, cancer of the colon 

and rectum ranks fourth after prostate, breast, and 
lung cancer in overall cancer incidence and fourth 
in overall age-adjusted cancer death rates after lung, 
prostate, and breast cancers. Approximately 6% of 
Americans will develop colorectal cancer in their 
lifetime, and the 5-year survival rate is 62.1%.

 2.  Age and sex
 a.  Age: The incidence of carcinoma of the colon 

increases with age, starting slowly at age 40 years 
and then doubling for each decade thereafter.

 b.  Sex: Carcinoma of the colon, particularly the 
right colon, is more common in women, and 
carcinoma of the rectum is more common in 
men.

 3.  Genetic predisposition: Genetic predisposition 
to cancer of the large bowel is well recognized. 
Relatively rare cases are inherited in a Mendelian 
fashion, namely, familial adenomatous polypo-
sis and hereditary nonpolyposis colorectal cancer. 
However, a familial tendency also exists among 
the general population; by the age of 79 years, a 
person with no affected relative has a 4% chance 

for development of colorectal cancer. With one 
first-degree relative, there is a 9% chance; with 
more than one first-degree relative, there is a 16% 
chance; and with a first-degree relative who devel-
oped cancer before the age of 45 years, there is a 
15% chance.

 4.  Risk factors for carcinoma of the colon include: (a) 
ulcerative colitis, (b) Crohn disease, (c) exposure to 
radiation, (d) colorectal polyps, (e) cigarette smok-
ing, and (f) high-fat diets.

 5.  Essentials of diagnosis: See answer 3.
 6.  Distribution of cancer of the colon and rectum: (a) 

rectum, 30% of all colorectal cancers; (b) sigmoid, 
20% of all colorectal cancers; (c) descending colon, 
15% of all colorectal cancers; (d) transverse colon, 
10% of all colorectal cancers; and (e) ascending 
colon, 25% of all colorectal cancers.

 7.  Pathophysiology: The majority of colorectal can-
cers originate in colonic polyps. Tubular adenomas 
(tubulovillous adenoma) and villous adenomas are 
both premalignant.

 8.  Treatment of colorectal cancer
 a.  Basic treatment for cancer of the colon consists 

of wide surgical resection of the lesion and its 
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SUMMARY—cont’d

regional lymphatic drainage after preparation 
of the bowel.

 b.  Basic treatment for cancer of the rectum con-
sists of abdominoperineal resection of the rec-
tum or a low anterior resection of the rectum.

 c.  During the past five years, therapy for patients 
with early (Stage II and III) and later staged dis-
ease (Stage IV) has advanced to include a vari-
ety of effective agents used in combination with 
surgical resection and radiotherapy:

	 •	 	Cytotoxic	agents	(e.g.,	irinotecan,	oxalipla-
tin)

	 •	 	Oral	fluoropyrimidines	(i.e.,	capecitabine	
and tegafur)

	 •	 	Biologic	agents	(e.g.,	bevacizumab,	cetux-
imab, panitumumab)

	 •	 	Antiangiogenic	agents	(i.e.,	ziv-aflibercept,	
regorafenib)

 9.  Prevention
 a.  Aspirin.
 b.  Increased physical activity and weight loss.

Polyps of the Colon and Rectum
 1.  Prevalence: Adenomatous polyps are found in 

approximately 25% of asymptomatic adults who 
undergo screening colonoscopy. The prevalence of 
adenomatous polyps is 30% at age 50 years, 40% at 
age 60 years, 50% at age 70 years, and 55% at age 
80 years.

 2.  Malignant potential: Adenomas are a premalignant 
lesion, and most authorities believe that the major-
ity of adenocarcinomas of the large bowel evolve 
from adenomas (adenoma to carcinoma sequence). 
The mean age of patients with polyps is 5 to 10 
years younger than the mean age of patients with 
colorectal cancer.

 3.  Benign polyps include hematomas, inflammatory 
polyps, and hyperplastic polyps.

 4.  Essentials of diagnosis: The essentials of diagnosis 
of polyps of the colon and rectum include the pas-
sage of blood per rectum and sigmoidoscopic, colo-
noscopic, or radiologic discovery of polyps.

 5.  Treatment: Adenomatous polyps should be 
removed by methods that include electrocautery, 

Nd:YAG laser therapy, and laparotomy if removal 
through the colonoscope is unsuccessful.

 6.  Prevention: Eating a high-fiber diet may help pre-
vent colonic disease.

Diverticulosis and Diverticulitis
 1.  Prevalence: Approximately 50% of individuals 

in the United States develop colonic diverticula. 
Diverticular disease is much more common in 
the United States than in Japan or other Eastern 
countries.

 2.  Symptomatic versus asymptomatic: Diverticu-
losis probably remains asymptomatic in 80% of 
individuals.

 3.  Essentials of diagnosis of diverticulitis are as fol-
lows: (a) acute abdominal pain, (b) left lower quad-
rant tenderness with or without a mass, (c) fever and 
leukocytosis, and (d) characteristic radiologic signs 
showing diverticula.

 4.  Treatment
 a.  Conservative: Some patients can be treated at 

home with oral antibiotics and analgesics.
 b.  In-hospital treatment consists of nothing by 

mouth; insertion of a nasogastric tube and 
administration of intravenous fluids, antibiot-
ics, and pentazocine for analgesia.

 c.  Surgical: Surgical treatment is necessary when 
there is rupture of a diverticulum or when 
abscess and peritonitis ensue. Approximately 
25% of hospitalized patients need surgery.

 5.  The “do not” of diverticulitis: Do not do a barium 
enema in the acute phase (potential rupture and 
peritonitis).

 6.  Organisms associated with diverticulitis include E. 
coli and B. fragilis.

 7.  Prevention: Eating a high-fiber diet will help pre-
vent colonic disease.

Other Conditions of Note
 1.  Internal hemorrhoids with prolapse: Treatment 

consists of rubber band ligation.
 2.  Angiodysplasia: Consider angiodysplasia as the 

major cause of rectal bleeding in elderly patients.
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C H A P T ER  41

Diabetes Mellitus

CLINICAL CASE PROBLEM 1

An 18-Year-Old Woman with Weight Loss and 
Feeling Poorly

Jackie is an 18-year-old woman with no previous 
chronic medical problems who comes to your office 
with a chief complaint of “feeling rotten.” She tells you 
that she has lost 15 pounds in the past 2 months and 
has had increasing thirst and urination. The patient has 
been feeling fatigued and nauseous, which has gotten 
especially worse in the past 2 days after she “caught a 
cold” that had been going around her family members.

On examination, the patient is well below the fifth 
percentile for weight. She looks thin and pale and seems 
a little sluggish, but she answers questions appropri-
ately. Her nose is slightly congested, but otherwise her 
mucous membranes are dry. Her temperature is 37.2° 
C, blood pressure is 95/70 mm Hg, and pulse is 110 
beats per minute. Respirations are deep at a rate of 30 
breaths per minute, and her breath smells fruity. She has 
a few anterior cervical and axillary nodes, each measur-
ing 1 cm. Lungs are clear to auscultation. Her abdomen 
is slightly tender. No other abnormalities are found.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis?
 a.  diabetes insipidus
 b.  early diabetic ketoacidosis
 c.  type 2 diabetes mellitus (DM) under poor glyce-

mic control
 d.  alcohol abuse
 e.  mild type 1 DM

 2.  What is the most appropriate course of action?
 a.  advise Jackie to begin psychotherapy for an eating 

disorder with comorbid alcohol abuse and monitor 
her weight carefully during the next several months

 b.  treat Jackie’s cold symptomatically; have her 
increase fluids such as juice and soups; order some 
basic laboratory tests, such as basic metabolic 
panel, glycosylated hemoglobin (HbA1c), com-
plete blood count (CBC), and urinalysis; see her in 
1 week for follow-up and to discuss the results; and 
tell her to call if she is feeling worse

 c.  check an office finger-stick glucose level and a 
urine dipstick, and if your suspicions are con-
firmed, admit Jackie to the hospital for stabiliza-
tion and management with possible consultation 
with an endocrinologist

 d.  treat her in the office with 1 L of intravenous (IV) 
normal saline to correct her dehydration and then 

send her home with a prescription for an anti-
nausea agent. Tell her to continue to push fluids; 
order a CBC, chemistry screen, and urinalysis; and 
see her back in 3 days for follow-up and to discuss 
the results. She is to call if she is feeling worse

 e.  start the patient on desmopressin (DDAVP), order 
some basic laboratory tests, have the patient push 
fluids, and refer her to an endocrinologist

She follows your advice and is subsequently seen in the 
emergency department. Laboratory data include serum 
glucose concentration of more than 600 mg/dL, ketones 
in the urine at 4+, and a serum sodium concentration of 
128 mEq/L (mmol/L).

 3.  Initial treatment should include which of the 
following?

 a.  IV bicarbonate should be routinely used to correct 
the likely acidosis

 b.  high-volume IV isotonic or half-normal saline flu-
ids and regular insulin by IV pump

 c.  subcutaneous insulin every 4 to 6 hours in a sliding 
scale, with laboratory tests every 12 hours until the 
situation is stabilized

 d.  give D5NS IV fluid until Jackie can reestablish 
adequate oral intake

 e.  avoid adding potassium to the IV (unless the patient 
is frankly hypokalemic) because these patients tend 
to have excess potassium levels

 4.  To minimize risk of cerebral edema, lowering of 
the blood glucose level should be done no faster 
than what rate per hour in a patient with severe 
hyperglycemia?

 a.  10 mg/dL
 b.  20 mg/dL
 c.  30 mg/dL
 d.  80 mg/dL
 e.  200 mg/dL

 5.  Principles regarding evaluation of possible triggers 
that worsen the underlying condition include which 
of the following?

 a.  cocaine abuse can trigger this condition
 b.  infection rarely triggers acute worsening or con-

trol of this condition
 c.  it is clinically useful to repeat a chest radiograph in 

24 to 48 hours, even if the initial one was normal, 
if one suspects pneumonia

 d.  a and c
 e.  because of changes induced by the underlying dis-

ease, it is not useful to perform urinalysis and cul-
ture in searching for a trigger for this condition

 6.  All except which of the following are true regarding 
type 1 DM?

 a.  it is associated with other autoimmune disorders
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 b.  age at onset is usually before 30 years
 c.  islet cell antibodies are found in approximately 

90% of cases
 d.  suboptimal vitamin D nutrition is associated with 

increased incidence
 e.  there is approximately a 90% concordance in 

monozygotic twins for this type of DM

 7.  The Diabetes Control and Complications trial and 
other landmark trials clearly demonstrated which of 
the following?

 a.  myocardial infarction and stroke were markedly 
improved in patients with tight glycemic control

 b.  once-daily combined insulin or oral medications 
were adequate for tight glycemic control in most 
patients

 c.  primary care physicians can easily accomplish tight 
glycemic control in their type 1 diabetic patients

 d.  tight glycemic control tends to lead to better 
weight control

 e.  intensive glycemic control of type 1 DM decreases 
microvascular complications

 8.  True statements regarding macrovascular complica-
tions in type 1 or type 2 DM include all except which 
of the following?

 a.  low-density lipoprotein (LDL) level should be 
kept at least lower than 2.6 mmol/L (100 mg/dL), 
and probably lower than 70 mg/dL, if the patient 
has confirmed vascular disease

 b.  blood pressure goal is less than 130/80 mm Hg
 c.  treatment with insulin or sulfonylureas has clearly 

been shown to worsen macrovascular disease by 
worsening of hyperinsulinemia

 d.  strict blood pressure control is more beneficial 
than tight glycemic control in reducing macrovas-
cular complications

 e.  virtually all type 2 diabetics older than 40 years 
who do not have a contraindication to statins 
should be receiving them

 9.  Which of the following statements regarding diabetic 
ketoacidosis	(DKA)	management	is	(are)	true?

 a.  serum sodium level (serum chloride + bicarbonate) 
is usually elevated

	 b.		DKA	occurs	only	in	type	1	DM
 c.  in a patient with a serum potassium level of 4.5 

mEq/L (mmol/L), there is likely to be total body 
potassium depletion that needs replacement

 d.  a and c are correct
	 e.	 	DKA	usually	develops	during	a	period	of	1	or	2	weeks

 10.	 	Regarding	fluid	and	electrolyte	management	in	DKA,	
all of the following are true except:

 a.  fluid deficits are often on the order of 6 to 8 L
 b.  the initial fluid replacement should generally 

be normal (0.9%) saline unless there is severe 
hypernatremia

	 c.	 	in	the	otherwise	healthy	adult	with	DKA,	a	reason-
able rate of infusion generally needed for the first 3 
hours	of	treating	full	DKA	is	150	mL/hour

 d.  potassium level should be monitored frequently 
(every hour at first and then every 2 to 4 hours) 
during	the	initial	treatment	phase	of	DKA

	 e.		in	 a	 patient	with	 acute	DKA	but	 otherwise	 nor-
mal organ function, 20 to 40 mEq/L of potassium 
chloride can be added to the IV fluid if the serum 
potassium concentration is 4 to 5 mEq/L

CLINICAL CASE PROBLEM 2

A 35-Year-Old Man Who Comes in for a 
Routine Periodic Health Examination

Mr. Couchpo is a 35-year-old man who comes to your 
office for a routine health examination. He works as a 
computer programmer, is recently married, and came in 
because, as he said, “I want to make sure I am healthy.” 
The following are other key elements of the history and 
physical:
Feels fine, except occasionally a little “sluggish” after a 

long day at the office.
No significant past medical history.
Family history: His mother and an older brother have 

type 2 DM, both with onset in their forties, and his 
father has had hypertension since his thirties. His 
father developed coronary artery disease in his fifties.

Patient states that his diet is “regular.”
Exercise: He used to play varsity soccer in college. 

Now he plays golf occasionally on weekends in the 
warmer months when he can get away from his job. 
He likes to walk when he can, but he feels that he 
doesn’t have the time.

Stress level: “High”—many deadlines and long hours at 
work; commutes into the city by train.

Physical examination: height, 5 feet, 10 inches; weight, 
195 pounds; body mass index, 28; waist circumfer-
ence, 43 inches; blood pressure, 135/88 mm Hg; 
pulse, 76 beats per minute. Physical examination is 
otherwise unremarkable.

Screening laboratory tests: fasting blood glucose, 115 
mg/dL; C-reactive protein, 4.3 mg/L; total cholesterol, 
230 mg/dL; high-density lipoprotein (HDL), 35 mg/dL; 
LDL, 125 mg/dL; and triglycerides, 180 mg/dL.

A 3-day dietary diary for this patient is summarized as 
follows:
Breakfast: usually a mug of coffee and a Danish or bagel
Midmorning: often snacks on treats or pastries brought 

in by colleagues
Lunch: has a 1-hour lunch break during the workday 

and usually goes out to a local diner for a sandwich, 
such as ham and cheese on rye or a burger, with a 
soft drink or coffee

Dinner: starch such as mashed potatoes with butter or 
French fries, a serving of green beans or other vege-
table, and an 8- to 10-ounce piece of chicken or steak

Use this diet diary to answer questions 12 through 17.
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 11.  Correct statements about this symptom complex 
include all except which of the following?

 a.  this syndrome affects approximately one fifth of 
U.S. adults and is increasing in prevalence

 b.  the elevated C-reactive protein is an added risk 
factor that the patient will progress to frank type 2 
DM and coronary artery disease

 c.  body mass index is a better predictor of risk for 
progression to related chronic diseases than is 
waist circumference

 d.  lifestyle issues superimposed on a genetic distribu-
tion are the main cause

 e.  other associated disorders of this syndrome include 
chronic kidney disease and fatty liver

 12.  Choose the best answer regarding this patient’s car-
bohydrate sources.

 a.  the patient tends to eat high glycemic index (GI) 
and glycemic load foods with a low nutrient/cal-
orie ratio that are likely to worsen his overweight, 
C-reactive protein, dyslipidemia, and vascular dis-
ease risk

 b.  most whole-wheat commercial breads have a low 
GI

 c.  avoiding commercial flour products, such as by 
switching to sprouted grain flourless breads, and 
substituting nonwhite starchy vegetables, such as 
squash or yams, would much improve the quality 
of his carbohydrate intake

 d.  a and c
 e.  carrots have a high glycemic load and should be 

avoided by those with metabolic syndrome or 
diabetes

 13.  Choose the best answer regarding this patient’s calo-
rie intake.

 a.  total calorie balance is more important than 
whether the calories come from fat, carbohydrate, 
or protein in determining body weight

 b.  the calorie (energy) density of foods has not been 
demonstrated to be important for weight control

 c.  a redistribution of calories, with more at breakfast 
and less at dinner, would likely benefit the patient, 
such as by decreasing midmorning snacking

 d.  a and c
 e.  adequate fiber in the diet to improve calorie bal-

ance is 10 to 15 g/day

 14.  Choose the best answer regarding the fat sources.
 a.  different types of fats are basically equal in their 

effect on health—it is the total fat that counts
 b.  the patient needs to increase polyunsaturated seed 

oils, such as corn, sunflower, or safflower oil
 c.  substituting stick margarine containing partially 

hydrogenated corn or soybean oil for the butter 
he currently uses would be a good first step in 
improving the quality of fats in his diet

 d.  the balance between omega-3 and omega-6 fatty 
acids is likely to be distorted, with excess saturated 
and trans–fatty acid intake

 e.  flax and walnut oils would be excellent cooking and 
sautéing oils

 15.  Choose the best answer regarding the protein sources 
in his diet.

 a.  total protein is likely to be excessive and may, over 
time, lead to impaired renal function

 b.  substituting a protein powder diet drink for a meal 
would be an effective way to help him lose weight 
and to build muscle

 c.  emphasizing plant sources of protein, such as those 
made from legumes, would improve multiple 
aspects of his diet

 d.  a and c
 e.  a high-protein, low-carbohydrate diet (with pro-

tein >2 g/kg body weight/day and total carbohy-
drates <130 g/day), when combined with regular 
vigorous aerobic and muscle strengthening exer-
cises, is an excellent strategy for the patient with 
glucose intolerance or DM

 16.  Choose the best answer regarding this patient’s vege-
table and fruit intake.

 a.  adding iceberg lettuce and a slice of tomato to his 
sandwich, switching from soft drinks to fruit juice, 
and snacking on dried fruit rather than pastries 
would be a major step in improving his vegetable 
and fruit intake

 b.  recommending a standard daily multivitamin/mul-
timineral supplement would be the best strategy; 
it has all the necessary nutrients found in fruit and 
vegetables and would be easier for the patient to 
implement

 c.  although fruit and vegetable intake is slightly low, 
there is no credible evidence that increasing it 
leads to better health outcomes

 d.  the patient needs to gradually increase his intake to 
three to five servings of vegetables, ideally with at 
least one dark leafy green, and two or three serv-
ings of whole fruit per day

 e.  recommending a nutraceutical food bar with extra 
antioxidants and vitamins is a more practical way 
to help this patient attain the equivalent nutrition 
found in fruit and vegetables

 17.  Choose the best answer regarding how this patient 
might handle sweets and sugar intake.

 a.  it is critical to ban sugar from the diet of patients 
with DM and metabolic syndrome because it is a 
main cause of these disorders and contains empty 
calories that deplete the body of necessary nutrients

 b.  because studies do not show worsening of glyce-
mic control from sugar, there is no reason to limit 
it in patients with metabolic syndrome or DM
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 c.  establishing a reasonable quota and teaching the 
patient to mindfully and slowly savor sweets and 
treats can naturally limit them so that they do not 
derail the patient’s treatment in the context of a 
balanced whole foods diet

 d.  switching from table sugar (sucrose) to high-fruc-
tose corn syrup sweeteners has been shown to 
decrease sweet craving and associated overeating 
and to lower triglyceride levels

 e.  whole fruit in general should be avoided in patients 
with metabolic syndrome and DM because the high 
fructose content has been shown to bypass normal 
satiety mechanisms and to worsen glycemic control

 18.  Regarding this patient’s exercise habits, assuming he 
has been medically cleared and can safely exercise, 
what would be the best advice?

 a.  encourage the patient to exercise vigorously each 
weekend by jogging or swimming

 b.  get a stationary bike and try to do 30 minutes of 
biking and 30 minutes of calisthenics each evening

 c.  do not emphasize the need for exercise; although it 
is often recommended, there is little evidence that 
regular exercise improves health outcomes

 d.  assuming that a suitable area to do so is available, 
encourage him to “brown bag” a lunch and then go 
for a 30- to 45-minute walk for the remainder of 
his lunchtime during the workweek; on weekends, 
after 2 or 3 months of reconditioning, take up a 
sport or activity that he finds fun and meaningful, 
such as amateur soccer

 e.  direct the patient to join a semiprofessional trav-
eling soccer league because he already has skills in 
soccer from his college years, and people tend to 
continue activities they are good at

 19.  Which of the following statements regarding type 2 
DM is false?

 a.  impaired glucose tolerance is defined by a fasting 
blood glucose in the range of 100 to 125 mg/dL

 b.  elevated fasting blood glucose concentration pro-
vides the first evidence of loss of glucose control

 c.  lifestyle changes of increased physical activity and 
improved nutrition can decrease the risk for devel-
opment of DM by 50% or more

 d.  metformin may be effective in decreasing the risk 
for development of diabetes

 e.  lifestyle changes are more effective than treatment 
with metformin

 20.  Choose the best answer regarding the endocannabi-
noid system.

 a.  a collection of weight loss medicines that work at 
the level of the hypothalamic-pituitary-adrenal axis

 b.  a newly discovered and conceptualized endocrine 
system involved in stress recovery, homeostasis, 
and energy balance including food intake

 c.  a new weight loss system using plant-derived 
medicines

 d.  a new approach to treating metabolic syndrome 
and early DM using a complex herbal system that 
is unproven clinically but is popular

 e.  a weight loss system that uses modulation of 
endogenous cannabinoid receptors

CLINICAL CASE PROBLEM 3

A 45-Year-Old African-American Woman with 
Type 2 DM Diagnosed 6 Months Ago

Mrs. Jones is a 45-year-old asymptomatic obese Afri-
can-American woman who comes to your office for 
the first time for follow-up of her DM. She has trans-
ferred to you from her primary care physician out of 
state and was diagnosed with type 2 DM 6 months ago. 
She states that her previous physician started her on 
glyburide 5 mg daily before breakfast, told her to “cut 
out sugar and heavy foods,” and advised her to try to 
walk for 20 minutes three times a week. She is taking no 
other prescription medications, but she does take over-
the-counter ibuprofen, a few pills a day, for knee osteo-
arthritis. She also takes chromium picolinate 200 μg/
day and α-lipoic acid 600 mg/day because she heard 
from a friend at church that it helps diabetes. He also 
gave her a 2000-calorie American Diabetes Association 
(ADA) diet leaflet to follow. She has run out of test strips, 
but the last time she checked her fasting blood glucose 
level 2 months ago, it was 160, which is approximately 
average for her. She brings the results of his office 
records and most recent laboratory test results from 6 
months ago, which show the following:
Past medical history: positive for mild hypertension 

(range, 130/85 to 140/90 mm Hg at various office vis-
its), hyperlipidemia (fasting total cholesterol, 230 mg/
dL; LDL, 125 mg/dL; HDL, 38 mg/dL; triglycerides, 
180 mg/dL), obesity (weight, 190 pounds; height, 5 
feet, 8 inches), mild osteoarthritis of knees.

No known drug allergies.
Health insurance: has a basic plan that covers visits but 

no prescription plan.
Family history: positive for DM in her mother and 

older sister; hypertension and coronary artery dis-
ease in her mother, father, older sister, and younger 
brother.

Social history: negative for smoking, alcohol, or illicit 
drug abuse. Married with three adult children. Works 
as a cashier at a local supermarket. Recreation: likes 
to socialize and dance.

Laboratory test results (from 6 months ago): basic met-
abolic profile: blood urea nitrogen/creatinine ratio, 
15/1.1; estimated glomerular filtration rate, 67 mL/
min per 1.73 m2; electrolyte values, normal; albumin, 
3.5 g/dL; CBC, within normal limits; HbA1c, 8.2%.

Her examination is consistent with the history and lab-
oratory findings.
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 21.  Choose the best answer regarding Mrs. Jones’s over-
all health status.

 a.  her diabetes, hypertension, weight, and lipids are 
inadequately controlled, and she would benefit 
from a multidisciplinary approach to resolution of 
these issues

 b.  her diabetes, weight, and lipids need better con-
trol, but hypertension is adequately controlled for 
her age

 c.  Mrs. Jones, as an African American, statistically 
has a poorer prognosis for her diabetes

 d.  instructing her to continue to follow her 2000-cal-
orie ADA diet brochure will probably resolve her 
medical problems

 e.  a and c

 22.  Initial management at your first visit should include 
all except which of the following?

 a.  refill her medications and glucometer supplies
 b.  order an HbA1c, chemistry screen, urine dipstick 

and microalbumin/creatinine ratio, and fasting 
lipid panel

 c.  start her on regular insulin three times daily before 
meals

 d.  give her diet and blood glucose diaries to return 
within 1 or 2 weeks

 e.  referral to an ophthalmologist

 23.  When Mrs. Jones returns for her next visit, her 
HbA1c level is 8.8%. What lifestyle changes would 
you suggest next?

 a.  encourage her to continue her walks, perhaps 
increasing these to four times a week if she is com-
fortable with this

 b.  have her start jogging for 45 minutes, 5 days a week 
to maximize weight loss and metabolic control

 c.  review her diet and blood glucose diary and arrange 
for her to receive ongoing dietary instruction, with 
a goal of losing 1 pound per week during the next 
3 months

 d.  a and c
 e.  because she seemed to have failed to lose weight on 

the 2000-calorie ADA diet, give her an 1800-calo-
rie ADA diet brochure to follow instead

 24.  Mrs. Jones does lose 10 pounds during several months 
of coaching, but her repeated HbA1c level is 7.5%. If 
you wanted to add a second medication to her glybu-
ride, what would you choose?

 a.  add metformin to her regimen, starting at 1 g twice 
daily

 b.  add pioglitazone (Actos)
 c.  add metformin, but start at 500 mg or 850 mg daily
 d.  add regular insulin given three times daily before 

meals
 e.  add nateglinide (Starlix) three times daily before 

meals

 25.  Which of the following statements regarding type 2 
DM is true?

 a.  most patients present to their physicians with 
symptoms directly related to their diabetes

 b.  most patients are essentially asymptomatic at diag-
nosis (apart from being obese)

 c.  most patients can control the DM by diet and 
exercise

 d.  most patients will not manifest complications
 e.  most patients are younger than 40 years

 26.  Choose the best answer regarding the patient’s use of 
chromium for DM.

 a.  it appears to facilitate uptake of glucose into cells
 b.  chromium natural sources include brewer’s yeast 

and whole grains, but supplementation is probably 
required to achieve a clinically significant effect

 c.  there is level B (moderate) scientific evidence of 
efficacy in at least some subpopulations of diabet-
ics, although some high-quality studies show no 
benefit

 d.  a, b, and c
 e.  there is no credible scientific evidence that chro-

mium supplements improve type 2 DM control

 27.  Choose the best answer regarding the patient’s use of 
α-lipoic acid.

 a.  adding a teaspoon of this low-pH supplement to 
each meal of the day lowers the glycemic load of 
the meal, but it can lead to hypoglycemia if medi-
cations are not adjusted

 b.  this supplement is a “fat burner” that is popular for 
weight loss

 c.  this potent antioxidant enhances glucose uptake, 
helps prevent glycosylation, and appears to help 
diabetic neuropathy in some studies, although it 
can induce thiamine deficiency if this vitamin is 
not supplemented

 d.  this supplement has been shown in multicenter tri-
als to reduce macular degeneration

 e.  α-lipoic acid is a fad supplement with no credible 
scientific basis to support its use in diabetics

 28.  What is the best way to manage Mrs. Jones’s 
hyperlipidemia?

 a.  prescribe a fibric acid derivative such as gemfibrozil
 b.  assuming she has no contraindications, prescribe 

her a “statin” while continuing diet and exercise 
efforts

 c.  prudent diet and exercise will likely be sufficient, 
provided she can lower her LDL level to less than 
130 mg/dL and raise her HDL level to more than 
35 mg/dL within 6 months

 d.  better glycemic control will likely improve her 
lipid profile sufficiently

 e.  adding a 500-mg fish oil capsule daily will likely 
normalize her triglycerides
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 29.  Initial steps in helping Mrs. Jones manage her mild 
knee osteoarthritis include all except which of the 
following?

 a.  tell her to try to limit her ibuprofen use to when 
she has flare-ups of her arthritis

 b.  add glucosamine sulfate
 c.  even modest weight loss may improve her 

symptoms
 d.  a regular program of knee muscle strengthening 

will likely help her symptoms
 e.  prescribe a stronger dose of nonsteroidal antiin-

flammatory drugs (NSAIDs), such as naproxen 
(Naprosyn) 500 mg once or twice a day, for better 
control of her symptoms

 30.  All except which of the following are true regarding 
sulfonylureas?

 a.  they are contraindicated in a patient with sulfa 
allergy

 b.  they tend to cause weight gain
 c.  most are metabolized by the liver to substances 

that are cleared by the kidney; thus, they are 
generally not used in significant liver or kidney 
disease

 d.  their efficacy tends to wear out after approximately 
5 years of treatment

 e.  they help improve insulin sensitivity

 31.  Situations in which it would be advisable to hold or 
not to use metformin include which of the following?

 a.  any time blood glucose concentration is higher 
than 250 mg/dL; in patients who are taking sul-
fonylureas, with any radiocontrast dye, and with 
history of lactic acidosis

 b.  iodinated radiocontrast dye, hypoxia, acidosis from 
any reason, major surgery, and serious kidney or 
liver disease and in anyone who is seriously ill or 
not taking anything by mouth

 c.  history of lactic acidosis, major surgery, kidney 
disease, dehydration, and iodinated contrast dye 
and in patients taking thiazolidinediones

 d.  history of lactic acidosis, radiocontrast dye, major 
surgery, and kidney disease and in anyone older 
than 50 years

 e.  metformin is safe in most clinical situations, which 
is one of its chief advantages

 32.  Choose the best answer regarding thiazolidinedi-
ones such as pioglitazone (Actos) and rosiglitazone 
(Avandia).

 a.  they should be avoided in patients with severe 
classes of congestive heart failure because of their 
tendency toward fluid retention

 b.  by improving insulin sensitivity, they lead to 
weight loss

 c.  they should never be combined with sulfonylureas 
because of serious drug interactions

 d.  they are insulin secretagogues
 e.  one of their main advantages is that liver function 

tests do not have to be monitored

CLINICAL CASE PROBLEM 4

A 64-Year-Old Man with Burning Feet

A 64-year-old man with type 2 DM is complaining of a 
burning sensation in his feet at night. On physical exam-
ination, you note decreased sensations in his toes and 
calluses on his lateral fifth digits.

 33.  Appropriate care of this patient’s neuropathy 
includes:

 a.  referral to podiatry
 b.  checking a B12 level, especially if the patient is tak-

ing metformin
 c.  improved glycemic control
 d.  a and c
 e.  a, b, and c

 34.  Which of the following statements is (are) true 
regarding diabetic nephropathy in the United 
States?

 a.  the prevalence of diabetic nephropathy is contrib-
uted to mainly by people with type 1 DM

 b.  the prevalence of diabetic nephropathy is contrib-
uted to mainly by people with type 2 DM

 c.  the ratio of people with type 2 DM to people with 
type 1 DM in the United States is 10:1

 d.  the ratio of people with type 1 DM to people with 
type 2 DM in the United States is 2:1

 e.  a and d
 f.  b and c

 35.  Credible ways to prevent or to improve eye com-
plications of DM include all except which of the 
following?

 a.  annual ophthalmologic visits for a dilated 
examination

 b.  supplementing with lutein at a preventive dose of 6 
mg/day

 c.  eating a daily serving of dark leafy green vegetables 
such as kale or spinach

 d.  tight glycemic and blood pressure control
 e.  vitamin A 20,000 units daily

 36.  Credible ways to reduce vascular complications in 
diabetics include all except which of the following?

 a.  prescribe the patient a dihydropyridine calcium 
channel blocker

 b.  adjust intake ratio of omega-3/omega-6 fatty acid 
to approximately 1:2

 c.  add an HMG-CoA reductase inhibitor (statin) to 
virtually all diabetics older than 40 years even if 
their LDL level is already in the general popula-
tion normal range
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 d.  increase vegetable servings to three to five per 
day and whole fruit to two or three per day and 
ensure regular aerobic exercise appropriate for the 
patient’s level of fitness

 e.  start aspirin 81 mg/day

 37.  All except which of the following are true regarding 
depression and DM?

 a.  depression is more common in diabetics, especially 
in those with comorbid conditions

 b.  primary care physicians successfully diagnose most 
depression in diabetics

 c.  depressed diabetic patients take less care of 
themselves

 d.  collaborative care models improve care of 
depressed diabetic patients

 e.  depression is associated with increased risk of cor-
onary heart disease in diabetic women

 38.  Choose the best answer regarding sexual dysfunction 
in diabetics.

 a.  loss of vaginal lubrication, dyspareunia, and 
decreased libido may be signs of autonomic neu-
ropathy in women

 b.  patients generally volunteer to discuss sexual con-
cerns with their physician

 c.  erectile dysfunction may be one of the earliest 
signs of diabetic neuropathy

 d.  a and c
 e.  sexual function is not affected in diabetics any 

more than in the general population

 39.  Medications that can predispose to type 2 DM 
include:

 a.  beta blockers, atypical antipsychotics, prote-
ase inhibitors, high-dose thiazides or niacin, and 
corticosteroids

 b.  beta blockers, angiotensin-converting enzyme 
(ACE) inhibitors, moderate-dose inhaled cortico-
steroids, and glucosamine sulfate

 c.  hydrocortisone 1% topical cream, oral contracep-
tives, raloxifene, and glucosamine sulfate

 d.  protease inhibitors, hydrochlorothiazide 25 mg 
daily, and calcium channel blockers

 e.  corticosteroids, beta blockers, ACE inhibitors, 
albuterol, and fluconazole

CLINICAL CASE PROBLEM 5

A 27-Year-Old Patient with Type 1 DM with 
Protein in Her Urine

A 27-year-old patient with type 1 DM presents to your 
office for her regular 3-month checkup. Her urine 
microalbumin is in the 80s on three spot samples. A 
24-hour urine test produces a protein reading of 150 
mg.

 40.  What should your next management step be?
 a.  do nothing; this is microalbuminuria
 b.  do nothing; this is still considered normal
 c.  prescribe an ACE inhibitor
 d.  change the patient’s diet; decrease protein by 10% 

a day
 e.  refer the patient to a diabetologist

 41.  Which one of the following statements regarding 
dietary recommendation for type 1 DM is false?

 a.  make an effort to distribute carbohydrate intake 
evenly throughout the day

 b.  eating a high-fiber diet improves glycemic con-
trol, allowing the patient to consume more 
carbohydrate

 c.  total fat intake should be limited to reduce total 
calorie consumption

 d.  a prudent diabetic diet limits high-sugar foods
 e.  high-protein diets should be avoided in patients 

with long-standing DM

 42.  Which statement is false regarding insulin therapy in 
DM?

 a.  human insulin is the only available insulin in the 
United States

 b.  average insulin doses are 0.6 to 0.8 unit/kg of body 
weight per day

 c.  glargine insulin (Lantus) should be given within 30 
minutes of starting a meal

 d.  insulin can be coadministered with oral sulfonylureas
 e.  in long-time type 2 DM, insulin can be added at 

bedtime to improve control

 43.  A newly diagnosed patient with type 1 DM is started 
on a total insulin dose of 18 units. Which of the fol-
lowing is likely to be the correct regular and inter-
mediate insulin dose for morning and evening?

 a.  morning: total 12 units: regular 6 units, intermediate 
6 units
evening: total 6 units: regular 3 units, intermediate 
3 units

 b.  morning: total 9 units: regular 6 units, intermediate 
3 units
evening: total 9 units: regular 6 units, intermediate 
6 units

 c.  morning: total 12 units: regular 4 units, intermediate  
8 units
evening: total 6 units: regular 2 units, intermediate 
4 units

 d.  morning: total 6 units: regular 4 units, intermediate  
2 units
evening: total 12 units: regular 4 units, intermediate  
8 units

 e.  morning: total 6 units: regular 3 units, intermediate  
3 units
evening: total 12 units: regular 8 units, intermediate  
4 units
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 44.  What is the most likely explanation for the “abnor-
mal gas in the stomach” seen in upright abdominal 
radiographs of many patients with DM?

 a.  gastroparesis as a result of diabetic autonomic 
neuropathy

 b.  gastroparesis as a result of sympathetic dysfunction
 c.  associated with diabetic ketoacidosis
 d.  associated with hyperosmolar coma
 e.  none of the above

 45.  Choose the best answer regarding glycemic control 
in hospitalized patients.

 a.  glycemic control that maintains blood glucose 
concentration below 180 mg/dL in critically ill 
patients is associated with lower mortality than is 
achieving tight glycemic control between 81 and 
108 mg/dL

 b.  maintaining blood glucose concentration of less 
than 200 mg/dL in critically ill patients is import-
ant to optimize outcomes

 c.  tight glycemic control (81 to 108 mg/dL) should 
be avoided in hospital patients because of the seri-
ous risk of hypoglycemia

 d.  a and c
 e.  glycemic goals for general medical and surgical 

hospital patients should be as follows: preprandial 
blood glucose levels <80 mg/dL and maximum 
blood glucose levels less than 180 mg/dL

 46.  Choose the best answer regarding consultations in 
the care of diabetic patients.

 a.  because primary care physicians have a large 
breadth of skills, they generally do not need con-
sultations in routine cases of DM

 b.  the primary care physician functions best as part of 
a collaborative multidisciplinary team to take opti-
mal care of diabetic patients

 c.  most primary care physicians maintain adequate 
glycemic control of their hospitalized patients

 d.  most primary care physicians have enough skills 
and time to adequately counsel diabetics on proper 
diet and exercise by themselves

 e.  the patient should be encouraged to take on the role 
of “recipient of care” from the entire diabetes team

ANSWERS

 1.  b. Her fruity breath is from ketosis, which can very 
rarely occur in poorly controlled type 2 DM but is 
much more likely to be type 1 DM in this age group 
and clinical presentation.

 2.  c.	 Diabetic	 ketoacidosis	 (DKA)	 should	 always	 be	
handled in a hospitalized setting, usually an intensive 
care unit, and often with an endocrinologist’s consul-
tation, if appropriate.

 3.  b.	 Patients	 with	 DKA	 are	 always	 dehydrated	 and	
need large-volume IV fluid resuscitation, usually iso-
tonic fluids such as normal saline. If corrected serum 
sodium level is high, this can be reduced to half-nor-
mal saline. Insulin should always be administered by 
an IV pump to guard against accidental overdose. 
Bicarbonate should not be used routinely to correct 
acidosis—the acidosis will correct itself with fluid 
and insulin. Bicarbonate is used only in extreme aci-
dosis. Subcutaneous insulin is inappropriate in the 
setting	of	DKA.	Virtually	all	DKA	patients	are	total	
body potassium depleted, even if their serum potas-
sium level is normal (acidosis raises serum potassium 
concentration).

 4.  d. Lowering of the blood glucose level too fast is 
thought to predispose to cerebral edema, although 
this has not been proved.

 5.  d. Cocaine may induce hyperglycemia as well as 
interfere	with	self-care.	Patients	with	DKA	are	dehy-
drated, so an admission chest radiograph may be 
falsely normal but later pick up a pneumonia once the 
patient is hydrated.

 6.  e. Type 1 DM has a less strong genetic component 
than type 2 DM. Identical twins have a 30% to 70% 
concordance rate for type 1 DM, not 90%. Type 1 
DM is associated with other autoimmune disor-
ders such as Hashimoto hypothyroidism, and onset 
is usually in late childhood or adolescence. Islet cell 
antibodies are found in the majority of newly diag-
nosed type 1 DM but disappear once the beta cells are 
“burnt out.” A cohort study in Finland found an 80% 
decreased incidence of type 1 DM in children supple-
mented with high-dose vitamin D, strongly suggest-
ing that suboptimal vitamin D levels are a risk factor 
in the genetically susceptible.

 7.  e. Intensive glycemic control decreases microvascu-
lar complications such as retinopathy, nephropathy, 
and neuropathy. It may also decrease macrovascu-
lar complications such as myocardial infarction and 
stroke, but this is not clear. The goal is as tight glyce-
mic control as possible while avoiding hypoglycemia. 

CLINICAL CASE MANAGEMENT PROBLEM

A patient who has transferred to your care for his type 
2 DM and obesity has been struggling to adhere to a 
sensible diet. He comes to your office for a follow-up 
appointment and wants to know the value of incor-
porating the concept of glycemic index (GI) and gly-
cemic load into his eating habits. What should your 
response be? How do you explain what the GI is? Is 
there any value to the GI concept? What can you tell 
your patient about the GI that may help him develop 
better eating habits?
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This is difficult even for a multidisciplinary team, 
requiring multiple tests and medicine doses per day. 
Tight glycemic control tends to induce weight gain.

 8.  c. Goals to reduce macrovascular complications 
include improving the lipid profile in the follow-
ing order of priority: LDL less than 100 mg/dL 
(<70 mg/dL if confirmed atherosclerotic vascular 
disease), HDL higher than 40 mg/dL in men and 
higher than 50 mg/dL in women, and triglycerides 
less than 150 mg/dL.

The blood pressure goal is less than 140/90 mm Hg 
(note: lower targets <130/80 may be appropriate for 
younger individuals, but were revised to the less strin-
gent goals than the general hypertensive population goal 
of <140/90 mm Hg). The effects of various medications 
used for tight glycemic control on macrovascular disease 
are unclear, but a major study did not show increased risk 
from sulfonylureas or insulin. Unlike glycemic control, 
strict blood pressure control has been clearly demon-
strated to lower both microvascular and macrovascular 
complications. Statins have been shown to lower cardio-
vascular risk even in diabetics with “normal” lipid profile; 
therefore, they should probably be used in virtually all 
DM patients older than 40 years whenever there is no 
contraindication.

 9.  d.	 Anion	 gap	 is	 elevated	 in	DKA,	 and	 total	 body	
potassium is almost always depleted, even if the 
serum potassium level is normal. The acidosis of 
DKA,	which	generally	develops	during	a	period	of	
24 hours, drives potassium out of cells and into the 
extracellular space, raising serum potassium concen-
tration.	 DKA	 can	 occur	 in	 type	 2	 DM,	 especially	
in African Americans and Hispanics, although it is 
much less common.

 10.  c.	 DKA	 requires	 large	 volumes	 of	 fluid	 resuscita-
tion, generally normal saline at 5 to 10 mL/kg per 
hour or 2 or 3 L during the first few hours. Electro-
lytes need to be monitored closely and corrected as 
needed.

 11.  c. This patient has metabolic syndrome, an insulin 
resistance/excess inflammation syndrome. Twenty 
percent of U.S. adults are affected, mainly because 
of poor lifestyle choices (sedentary or poor diet with 
associated overweight or obesity) superimposed on 
a genetic predisposition. Also called cardiometa-
bolic	risk	or	syndrome	X,	it	is	a	precursor	of	type	2	
DM as well as a risk factor for atherosclerotic vas-
cular disease, hypercoagulable state, hypertension, 
fatty liver, chronic kidney disease, gout, impotence, 
female sexual dysfunction, gallstones, kidney stones, 
polycystic ovary syndrome, and probably some 
cancers. Elevated markers of inflammation such as 
C-reactive protein are predictors of increased risk of 

progression to type 2 DM. Increased waist circum-
ference reflects visceral fat/central obesity, which is 
a stronger predictor than body mass index of chronic 
disease risk.

 12.  d. High GI foods (i.e., carbohydrates that quickly 
raise blood glucose) induce food cravings and over-
eating, which in turn leads to overweight. They can 
worsen lipids (especially triglyceride/HDL ratio) and 
seem to increase inflammation. All these changes are 
likely to lead to increased vascular risk.

The advent of high-speed steel roller mills resulted in 
the creation of extremely fine flours (both whole grain 
and white flour) that have a high GI. Thus, bakery prod-
ucts made from these flours should be avoided. Instead, 
teach patients to choose grain products processed by 
traditional methods, such as stone-ground flours and 
old-fashioned rather than instant oatmeal. Pasta should 
be al dente. Breads made from sprouted grains or con-
taining grain kernels and sourdough breads have a  
lower GI.

Carrots have a high GI, but because they contain so 
little absorbable carbohydrates, they have a low glycemic 
load. (Glycemic load = [GI × grams carbohydrate]/100). 
They can be eaten without problems.

 13.  d. Calories in–calories out determines weight. 
High–energy density foods promote excess calorie 
intake and weight gain. Eating a more substantial 
breakfast and fewer calories in the evening promotes 
healthy eating. The minimum amount of fiber is 25 
to 30 g/day. Adequate fiber allows normal signaling 
of satiety when eating, thus controlling appetite.

 14.  d. Not all fat is created equal. Healthy fats such as 
monounsaturates and polyunsaturates (in the correct 
ratio) have a health effect markedly different from 
that of unhealthy fats such as trans-fats and excess 
saturated fats. Increasing seed oils, which are high 
in omega-6 fatty acids, would worsen an already 
unbalanced omega-6/omega-3 ratio, which should be 
approximately 1:1 to 2:1. Most Americans, as illus-
trated by Mr. Couchpo, have an omega-6/omega-3 
ratio of 15:1 to 25:1; this worsens inflammation, a 
keystone of many chronic diseases. Partial hydroge-
nation is a main source of unnatural and mildly toxic 
trans-fats, and it should be avoided by everyone. Flax 
and walnut oils are excellent sources of the omega-3 
linolenic acid and should be used only unheated or, 
at most, with low heat because heating (especially 
sautéing) damages them and creates potentially toxic 
by-products.

 15.  d. Total protein, especially animal protein, is 
probably excessive for a basically sedentary person, 
whose protein requirements are approximately 0.8 
g/kg per day. Chronic protein intake above twice 
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the recommended daily allowance has been asso-
ciated with age-related decrease in kidney function 
(although causality is not proven), which is not seen 
in cultures with lower protein intakes. Protein should 
be mainly from plant sources such as legumes. Fish or 
white meat of chicken without the skin can be eaten 
in moderation (e.g., up to 6-ounce serving three times 
per week). “Industrially produced red meat” from 
livestock as usually raised in the United States is high 
in poor-quality fat (although healthier choices are 
becoming more available). It should be eaten infre-
quently (e.g., maximum 1 serving/week) or not at all. 
Protein requirements in exercisers are increased to 
1.2 to 1.7 g/kg per day, but excess protein beyond a 
maximum of approximately 1.7 g/kg per day does not 
help build muscle even in exercisers. Protein powder 
drinks would simply worsen his excessive protein and 
are not a substitute for a healthy whole foods diet. 
High-protein, very-low-carbohydrate diets are inap-
propriate, especially in exercisers, who require carbo-
hydrate for muscle function.

 16.  d. All patients should eat (1) three to five vegeta-
ble servings per day (a serving is ½ cup cooked or 1 
cup raw), including at least one dark leafy green (the 
super-veggies, e.g., kale, collards, broccoli, chard, 
spinach), and (2) two or three whole fruits per day 
(better than fruit juice or fruit drink). Iceberg lettuce, 
commonly used in commercial sandwiches and sal-
ads, has little nutrition. Supplements and “nutraceu-
ticals” do not replace a whole foods diet, although 
a multivitamin/multimineral is not unreasonable to 
add to a healthy diet.

 17.  c. A reasonable quota of sweets per week in the set-
ting of a healthy whole foods diet is unlikely to derail 
the patient’s treatment plan. Mindfully savoring 
sweets allows one to fully enjoy them. Attempts to 
ban sweets usually backfire because patients emotion-
ally revolt. High-fructose corn syrup, a ubiquitous 
commercial sweetener, is associated with overeat-
ing and elevated triglyceride levels. The fructose in 
whole fruit does not have this effect, however.

 18.  d. The best exercise is the one the patient will 
continue. Sixty percent of patients give up an exer-
cise program within several weeks because they 
take on too much too fast. The earlier during the 
day a patient exercises, the more likely the patient 
will keep it up; morning or at lunch is preferable. 
Walking is available practically to this patient as a 
starting point. Although good in itself, the evening 
program in choice b is too much too fast, and it 
is unlikely that he would continue such a regimen 
for long after his late commute home from the 
city. He obviously has no time for travel soccer, 
nor is he conditioned for it. The musculoskeletal 

and cardiorespiratory systems have a natural pace 
of growth: increase any exercise parameter such as 
exercise time, speed, repetition, or resistance no 
faster than 5% to 10% per week. There is over-
whelming evidence that regular exercise improves 
well-being and longevity.

 19.  b. Postprandial blood glucose elevates before fast-
ing blood glucose. Metformin may decrease the risk 
of progression to diabetes, but lifestyle change is 
much more effective.

 20.  b. The endocannabinoid system is a newly discov-
ered and conceptualized endocrine system that is 
intricately involved in a plethora of functions, includ-
ing stress recovery, energy balancing, and feeding 
behavior. The system has widespread effects on a 
plethora of regulatory functions including eating 
behavior, obesity, movement, blood pressure regula-
tion, and mood. One of the first cannabinoid receptor 
antagonists to undergo clinical trials was rimonabant, 
which in combination with diet and exercise had been 
shown to reduce weight and to improve the HbA1c 
level as well as a number of cardiovascular risk factors 
in overweight patients with type 2 DM. This drug 
was removed from the market, however, as it caused 
behavioral side effects of worsening depression and 
suicidality.

 21.  a. Her medical problems need better control. Afri-
can Americans have poorer outcomes. It is not clear 
if this is because of discrimination, lower socioeco-
nomic status, differences in diet, differences in use of 
health services, or genetic variations. Simply follow-
ing any diet brochure is unlikely to change lifestyle; 
patients need ongoing coaching, often with the ser-
vices of a dietitian and fitness specialist.

As mentioned previously, this patient has type 2 DM, 
which accounts for 90% of all cases of DM; it is charac-
terized by both an impairment of beta cell function and 
a decreased sensitivity to insulin in the cells of the body. 
Type 2 DM is often discovered in asymptomatic patients 
by the finding of an elevated blood glucose level. It may 
also be manifested with nonspecific symptoms, including 
fatigue, weakness, blurred vision, vaginal and perineal 
pruritus and candidiasis, erectile dysfunction, and par-
esthesias. Unlike in the patient with type 1 DM, weight 
loss is uncommon in these patients. In fact, the majority 
of patients with type 2 DM are obese, and many have a 
strong family history of obesity and DM.

A reasonable workup for the diagnosis of type 2 
DM includes laboratory evaluation of fasting or random 
plasma glucose concentration; HbA1c level; fasting lipid 
profile; serum creatinine concentration; and urinalysis 
for ketone, glucose, protein, and microalbumin. A dia-
betic diet plus weight management and exercise should 
be pushed to the maximum. If these are not effective, the 
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oral hypoglycemic agent metformin, if it is not contrain-
dicated, should be the next step.

A wide variety of oral and injected hypoglycemic 
agents are currently available from multiple classes: 
biguanides, sulfonylureas, meglitinide derivatives, 
thiazolindinediones, dipeptidyl peptidase-4 inhibi-
tors (DPP-4 inhibitors or gliptins), selective sodium  
glucose transport-2 inhibitors (SGLT-2 inhibitors), 
glucagon like peptide-1 receptor agonists (GLP-1  
agonists), amylinomimetics, alpha-glucosidase inhibi-
tors, and insulin (rapid, short, intermediate, and long 
acting). Sulfonylureal agents are the granddaddy oral 
agents. The second-generation sulfonylurea agents 
include glyburide, glipizide, and glimepiride. These 
sulfonylureas work as “false sugars,” stimulating the 
secretion of insulin in the pancreas. One member of 
this class, glimepiride (Amaryl), is claimed to also 
increase insulin sensitivity in the peripheral tissue. All 
sulfonylureas tend to induce weight gain and, like insu-
lin, can induce hypoglycemia.

Biguanides inhibit gluconeogenesis; thus, they 
decrease the production of glucose. They also decrease 
the rate of glucose absorption and increase its uptake 
in the periphery. Because of the rare complication of 
lactic acidosis, biguanides should be used with cau-
tion, particularly in patients with renal insufficiency. 
Despite these precautions, biguanides have become the 
recommended first line of therapy for adult patients 
with type 2 DM. The only biguanide available is met-
formin,	 sold	 as	 Glucophage	 and	 Glucophage	 XL,	 a	
slow-release variant. Two advantages of metformin are 
that it should not induce hypoglycemia and it does not 
promote weight gain.

Meglitinides are nonsulfonylurea benzoic acid deriv-
atives that work by stimulating insulin release from the 
pancreas but by a mechanism different from that of 
the sulfonylureas; they have a short half-life and have a 
reduced effectiveness at normal fasting glucose levels. 
Therefore, they are to be taken shortly before a meal (1 
to 30 minutes) to reduce the postprandial hyperglycemic 
surge, which has been shown to play an important role 
in causing secondary complications. Postmeal serum glu-
cose levels should not regularly be more than 162 mg/
dL, and levels higher than 180 mg/dL are grounds for 
action. Repaglinide (Prandin) and nateglinide (Star-
lix) are U.S. Food and Drug Administration–approved 
meglitinides. Drug interactions have been reported to 
enhance the activity of these drugs, possibly creating a 
risk of hypoglycemia. The manufacturer warns that nate-
glinide should not be used in the presence of other drugs 
that enhance insulin secretion. Similarly, a Finnish study 
has shown that gemfibrozil (Lopid) increases the circulat-
ing concentration of repaglinide; this effect is enhanced if 
itraconazole (Sporanox) is also used.

Thiazolidinedione derivatives, such as pioglitazone 
(Actos) and rosiglitazone (Avandia), decrease insulin 

resistance and also inhibit liver gluconeogenesis. Thi-
azolidinediones can cause elevations in hepatic enzymes, 
jaundice, and, in rare instances, hepatic failure. They 
are also contraindicated in severe cardiac heart failure 
because they facilitate fluid retention.

Oral DPP-4 inhibitors such as sitagliptin and 
saxagliptin increase incretin, which inhibits glucagon 
release, thereby increasing insulin secretion through 
pancreatic alpha and beta cell stimulation. They can be 
used alone or in combination with other drugs such as 
metformin. The main side effects of gliptins are nausea, 
diarrhea, headache, and upper respiratory symptoms. 
Sitagliptin may also increase risk of pancreatitis, and 
saxagliptin the risk of urinary tract infections.

SGLT-2 inhibitors lower the renal glucose thresh-
old resulting in increased urinary excretion of glucose. 
Canagliflozin, dapagliflozin, and empagliflozin are 
agents in this class. They should be used with caution 
in renal impaired patients and may provoke hyper-
kalemia. Reports of ketoacidosis are currently being 
investigated.

GLP-1 agonists mimic endogenous incretin GLP-1 
stimulating glucose dependent insulin release reducing 
glucagon, and slowing gastric emptying. They have high 
efficacy, low hypoglycemia risk, and are associated with 
weight loss, but can cause gastrointestinal side effects  
and require injection. Exenatide and dulaglutide are 
examples of this class.

Amylinomimetics mimic endogenous amylin, a natu-
rally occurring pancreatic hormone, which achieves lower 
glucose levels by delaying gastric emptying, decreasing 
postprandial glucagon release, and modulating appetite. 
Pramlintide acetate is an example.

Alpha-glucosidase inhibitors prolong the absorption 
of carbohydrates in the intestine. They must be titrated 
slowly because they provoke increased flatulence and as a 
result are sometimes poorly tolerated. They have a mod-
est effect on glycemia.

Oral hypoglycemic therapy should begin with the 
lowest effective dose; this should then be increased 
every few days to achieve maximal control. Self-moni-
toring of blood glucose levels is the key to the evaluation 
of efficacy of an oral hypoglycemic–mediated treatment 
program.

Approximately 25% to 30% of patients with type 2 
DM fail to respond to oral drugs. These patients are 
called primary failures. In addition, approximately 5% 
of patients who initially responded to these drugs will 
lose their responsiveness. These patients are termed 
secondary failures. A combination of a morning oral 
hypoglycemic and an evening intermediate-acting insu-
lin can sometimes be beneficial in lowering blood glu-
cose concentration to normal. A subcutaneous injection 
of very-long-acting insulin such as insulin glargine, each 
evening can provide the basal insulin needed to enhance 
control.

http://internalmedicinebook.com



CHAPTER 41  Diabetes Mellitus 211

With the several classes of agents now available, 
other combination therapies are available besides 
combination with insulin. Sulfonylureas may be com-
bined with several different classes of agents, such as 
metformin, acarbose, and thiazolidinediones. Sulfo-
nylureas may also be combined with the meglitinides. 
Repaglinide may be used in combination with met-
formin. All combination therapies require the same 
careful attention to side effect profiles and outcomes 
that monotherapies require. Nevertheless, with the 
increased variety and range of agents available, patients 
with type 2 DM now have more options for effective 
pharmacotherapy.

 22.  c. Regular insulin is not appropriate for most early 
type 2 diabetics.

 23.  d. It is important to increase exercise slowly. Life-
style change requires ongoing coaching. Patient edu-
cation handouts are important but not sufficient.

 24.  c. Metformin is the drug of first choice in obese 
diabetics with dyslipidemia. Thiazolidinediones 
such as pioglitazone are insulin sensitizers. Because 
they carry a theoretical risk of liver toxicity, they 
require periodic monitoring of liver enzymes and 
are considered second line. Nonsulfonylurea insu-
lin secretagogues such as nateglinide (Starlix) are 
much more expensive and would probably impose 
a financial burden on this patient, who has to pay 
out of pocket. Their main advantage is that they 
can be used in renal disease without dosage adjust-
ment. Regular insulin is not generally used in early 
type 2 DM.

 25.  b. Patients with type 2 DM demonstrate the fol-
lowing: (1) except for being obese, most patients are 
asymptomatic (identification most often occurs by 
screening); (2) most patients are older than 40 years; 
(3) most patients develop the same complications 
(microvascular and macrovascular complications) as 
in patients with type 1 diabetes; and (4) most patients 
have motivational difficulties in relation to diet and 
exercise.

 26.  d. Chromium enhances glucose uptake, is found in 
brewer’s yeast and whole-grain products, and has a 
moderate level of evidence suggesting that it might 
be useful in some subpopulations of diabetics. Rea-
sonable doses are 200 to 400 mcg	 daily.	 Keep	 in	
mind, however, that supplements rank a far second to 
proper diet, exercise, and appropriate pharmacother-
apy (if needed) in importance.

 27.  c. α-Lipoic acid is a potent antioxidant that enhances 
glucose uptake and prevents glycosylation of tissues. 

Randomized double-blind trials have shown that 600 
mg per day improves diabetic neuropathy.

 28.  b. Evidence suggests that statins benefit virtually 
all type 2 diabetics older than 40 years. They have 
been shown to reduce cardiovascular endpoints 
including mortality. At least 4 g of fish oil a day (con-
taining approximately 2 g of actual omega-3 fatty 
acids) is required to lower triglycerides. Omacor is a 
high-quality and concentrated prescription source of 
omega-3 fatty acids.

 29.  e. Avoid or minimize NSAIDs whenever possible 
in diabetics; they aggravate progression to kidney 
disease. If they are used, be sure the patient is well 
hydrated. Some clinical trials have shown glucos-
amine sulfate 500 mg (and chondroitin sulfate 400 
mg) three times a day to help osteoarthritis (although 
other	trials	have	not	shown	benefit).	Knee	strength-
ening and even modest weight loss also significantly 
improve pain and function and are underused.

 30.  e. Sulfonylureas have no effect on insulin sensitivity.

 31.  b. Metformins should not be used in these 
circumstances.

 32.  a. Fluid retention is a common side effect.

 33.  e. The best management of diabetic foot problems 
involves podiatric care for careful debridement of 
corns and calluses that might predispose individuals to 
foot ulcers. Improved glycemic control is the primary 
available treatment for the pathologic changes under-
lying neuropathy. α-Lipoic acid and medications such 
as pregabalin, gabapentin, and amitriptyline may be 
used to help relieve neuropathy-associated chronic 
pain. Metformin can interfere with B12 (as well as 
folate) metabolism—check a B12 level. Do not just 
assume that neuropathy is related to the DM.

 34.  f. Because there are at least 10 patients with type 2 
DM for each patient with type 1 DM, the prevalence 
of complications resulting from type 2 DM is higher 
than for type 1 DM.

 35.  e. Annual dilated full eye examinations and tight 
glycemic and blood pressure control are cornerstones 
of good eye care. Lutein has been shown to reduce 
progression of macular degeneration in at least one 
well-designed randomized controlled trial, either 
alone or in combination with other antioxidants. 
Further trials are indicated to confirm and to expand 
the generalizability of these results. Good sources are 
dark leafy green vegetables such as kale. Be sure that 
any supplement claiming to have lutein has at least 
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6 mg for adequate effect. Vitamin A is necessary for 
retinal function, but the dose listed is excessive. The 
maximum tolerable limit for vitamin A is 10,000 units 
per day.

 36.  a. Calcium channel blockers have not shown much 
benefit in reducing vascular complications, unlike 
ACE inhibitors or angiotensin receptor blockers. 
Statins have strong evidence of benefit in DM, 
which is considered a cardiac disease equivalent, and 
if possible should be considered in virtually all type 
2 diabetics older than 40 years regardless of lipid 
profile. Aspirin lowers the risk of thrombotic events 
such as myocardial infarction. Proper diet, includ-
ing the correct omega-3/omega-6 ratio and plenty 
of vegetables and whole fruit, is a cornerstone of vas-
cular health.

 37.  b. Primary care clinicians miss approximately half 
of the cases of depression in their diabetic patients, 
according to various studies. Depression is more 
common in diabetics, especially those with comor-
bid conditions, and is associated with poorer self-
care and outcomes. Depressed women diabetics have 
increased coronary heart disease risk. Collaboration 
between physicians and nurse case managers who 
offer ongoing support and education has been shown 
to optimize outcome.

 38.  d. Sexual dysfunction is more common in male 
and female diabetics than in the general population. 
Patients will often not volunteer their concerns about 
sexual function unless directly asked by the physician.

 39.  a. Those listed are common offenders.

 40.  c. The patient with DM who presents with microal-
buminuria already has a problem. The probability of 
development of overt nephropathy in this individual 
is high. It has been demonstrated that progression to 
overt nephropathy can be prevented by the prophy-
lactic administration of an ACE inhibitor or angio-
tensin receptor blocker.

 41.  b. Diet is an essential component of treatment in 
all patients with DM. In patients with insulin-depen-
dent DM, the rate at which insulin enters the blood 
from an injection site is fixed, and the patients must 
match meals to the pattern of insulin absorption. A 
high-fiber diet slows the rate of glucose or fructose 
absorption, which decreases the initial insulin surge 
from the beta cells—a fact of importance to the 
patient with type 2 DM. However, in the long term, 
the same amount of glucose will be accessible and the 
total insulin demand will be the same. Thus, to the 
patient with type 1 DM who has nonfunctional beta 
cells and is taking a set amount of insulin, the fiber 

content is not as relevant in determining his or her 
insulin dose.

The patient with DM undergoing insulin therapy must 
have three meals at fixed times each day, with a fixed dis-
tribution of calories. Frequent snacks, also with a fixed 
distribution of calories, are also recommended.

If a patient with DM is overweight, a weight-re-
ducing program should be initiated. This may be facil-
itated by substituting complex, low-GI carbohydrates 
with high residue for simple sugars and high-GI car-
bohydrates. In addition, saturated animal fats should be 
replaced with healthier fats. One fifth of the daily calo-
rie intake should be consumed at breakfast and approx-
imately two fifths each at lunch and dinner. These 
percentages may be reduced to allow small snacks, such 
as crackers or fruit, in midafternoon and at bedtime. A 
reasonable exercise program is fundamental to the treat-
ment of all patients with DM. Also, the patient with 
DM should moderate sugar and alcohol consumption 
and limit intake of high-sugar foods. Because carbohy-
drate has the greatest impact on blood glucose, its effect 
can be minimized by spreading carbohydrate consump-
tion evenly throughout the day. Discourage the use of 
high-protein fad diets in all people with long-standing 
DM and with particular emphasis to those with impaired 
renal function. Be aware of and alert to signs of depres-
sion, a frequent comorbidity in overweight individuals. 
Many treatment failures are secondary to not treating 
underlying depression.

 42.  c. Human insulin is the only available insulin in the 
United States. The average insulin doses are 0.6 to 
0.8 unit per kg of body weight per day.

Glargine insulin is very long acting and should be given 
once daily, often in the evening or at bedtime. Lispro 
insulin is quick acting and should be given within 30 min-
utes of starting a meal.

Insulin can be coadministered with oral sulfony-
lureas. In long-term type 2 DM, long-acting or interme-
diate-acting insulin can be added at bedtime to improve 
control.

 43.  c. The starting dose of insulin is usually as follows: 
(1) morning, two thirds of total daily dose; (2) eve-
ning, one third of total daily dose; (3) morning, two 
thirds intermediate, one third regular; and (4) eve-
ning, two thirds intermediate, one third regular.

 44.  a. The “abnormal gas in the stomach” is most likely 
the result of diabetic gastroparesis, an autonomic 
neuropathy variant. This is a common complaint, and 
it is best treated by a prokinetic agent, such as meto-
clopramide, or by macrolide antibiotics.

 45.  d. Approximately 38% of hospital patients have 
hyperglycemia, a third of whom have no history of 
DM. Poor glycemic control in hospitalized patients 
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(>200 mg/dL fasting) is associated with increased 
chances of myocardial infarction, stroke, nosoco-
mial infection, complications of surgery, prolonged 
length of stay, and death. Reasonable glycemic 
control (glucose at or below 180 mg/dL) in hos-
pitalized patients is clearly associated with better 
outcomes in clinical trials. However, overly tight 
control (glucose between 81 and 108 mg/dL) has 
been shown to be associated with higher mortal-
ity. Evidence is especially strong for critically ill 
patients, but overly tight control may also compli-
cate morbidity and mortality for general medical 
and surgical patients.

 46.  b. The wide breadth of knowledge and skills of pri-
mary care physicians allows them to do an excellent job 

as the main providers of care of diabetic patients, but 
only if they use these skills to organize a collaborative 
team to help the patients. This can include endocri-
nologists, podiatrists, nurse managers, social workers, 
fitness experts, nutritionists, and others as the clinical 
situation dictates. Most primary care physicians work 
in a medical system that undervalues their counseling 
skills and do not have the time to adequately counsel 
patients on proper diet and exercise. Group diabetic 
visits are one forum that has been demonstrated to 
improve outcomes. Achieving appropriate glycemic 
control is difficult for both inpatients and outpatients 
by any physician, and it often requires a group effort. 
Patients should be encouraged to be active members 
of the diabetic team rather than passive “recipients 
of care.”

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

 1.  What is the GI? The GI is a scientifically validated 
comparison of the ability of various foods to raise 
postprandial glucose values, their so-called gly-
cemic response. This glycemic response is com-
pared with a control, usually 50 g of glucose given 
by convention a GI value of 100. The lower the GI 
value of the food tested, the lower the postprandial 
glucose peak and the lower the total area under the 
curve for blood glucose. High-GI foods lead to high 
blood glucose levels, triggering high levels of insulin 
secretion, which stresses the beta cells of the pan-
creas and worsens diabetic control. Although it is 
true that high-GI foods are absorbed faster and thus 
result in an earlier and higher blood glucose level 
peak, they also raise the total amount of glucose in 
the bloodstream over the postprandial period more 
than a low-GI food does. This fact, often misunder-
stood, is crucial to understanding the real value of 
the GI concept. Thus, the total amount of post-
prandial glucose in the blood is lower with lower 
GI foods. Again, it is not just a matter of speed of 
absorption resulting in an earlier and higher peak 
with high-GI foods but with equal amounts of 
glucose in the bloodstream over the postprandial 
time period; rather, high-GI foods (compared with 
a low glycemic food with an identical amount of 
available carbohydrates) raise total blood glucose 
excessively. The concept of glycemic index/load 
largely replaces or clarifies the outdated concept of 
complex versus simple carbohydrates.

 2.  Definitions
 a.  GI is a measure of how much a food raises blood 

glucose level. Glucose is given by convention a GI 
of 100, and all other foods are measured against it.

 i.  High GI = 70 to 100. Examples: bagel, white 
bread, “sticky” rice

 ii.  Medium GI = 56 to 69. Examples: spaghetti, 
banana, basmati rice

 iii.  Low GI = 55 or lower. Examples: lentils, apple
 b.  Glycemic load (GL) = GI expressed as a percent-

age × amount of available carbohydrates eaten.
 i.  Glycemic load per serving of food:
 (a)  Low GL = 10 or less. Example: 250 g serv-

ing of lentil and barley soup
 (b)  Medium GL = 11 to 19. Example: 50 g 

serving of Sara Lee pound cake
 (c)  High GL = >19. Example: 1 bagel (70 g)
 ii.  Glycemic load per day:
 (a)  Low GL <80
 (b)  High GL >120
 c.  Glycemic response is an individual’s response to 

eating a certain food. This may vary according to 
the patient’s age, genetic makeup, and exercise 
level. Some patients are more “glucose tolerant” 
than others. Level of fitness and exercise also 
affect how carbohydrates are processed.

 3.  How is the GI measured? Fifty grams of the food to 
be tested is eaten by a study subject, and his or her 
blood glucose levels are measured frequently for the 
next 2 or 3 hours. From these data, an area under 
the curve (AUC) is calculated. Each study subject is 
tested three separate times, and an average is taken. 
The same is repeated with 50 g of glucose. Because 
different study subjects may have different responses 
to the same foods, this entire process is repeated for 
10 study subjects, and an average is taken. The aver-
age AUC tested food/AUC of glucose × 100 = GI.

 4.  Factors that increase the GI of food are complex 
and include the following:

 a.  Finely milled flours, even if whole wheat
 b.  High concentration of glucose or starch, as 

opposed to lactose, sucrose, and fructose levels

Continued
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 c.  Low soluble-fiber content
 d.  Soft, overcooked, overripe food (e.g., an under-

ripe banana has a GI of approximately 45; normal 
ripe banana, approximately 50; and overripe 
banana, approximately 75)

 e.  Overprocessed food
 f.  Possibly lack of fat in food
 i.  More neutral pH: Acidic foods have a lower 

GI compared with their nonacidic counter-
parts: sourdough bread GI is approximately 
50, whereas neutral pH bread made from the 
same flour may have a GI of 75.

 ii.  Documented benefits of eating low GI/GL 
foods: (1) reduces food cravings and over-
eating, thus helping control weight; and (2) 
improves hyperinsulinemia and possibly 
insulin sensitivity, thus improving DM control. 
This would be expected to also lower the risk 
of other insulin-resistant syndromes, includ-
ing hypertension, polycystic ovary syndrome, 
and heart disease, although clinical trials are 
needed to confirm this.

 g.  Improves triglyceride/HDL ratio
 h.  May reduce vascular risk by normalizing elasticity 

of blood vessels, blood clotting, and reducing 
plaque formation

 5.  What is the effect of low-GI diet on diabetes con-
trol? Obviously, avoiding those foods that raise the 
postprandial glucose peak to a great degree would 
be of value to the patient with DM or metabolic 
syndrome. This is the same rationale as used in 
prescribing acarbose; in fact, a metaanalysis by 
Brand-Miller and colleagues in 2003 indicated that 
using the GI as a dietary guide provides a small but 
clinically useful reduction in HbA1c values, about as 
much as use of acarbose.

 6.  Do the GI and glycemic load of a food always 
match? Usually, a high-GI food has a high glycemic 
load, but not always, because some foods with a 
high GI have little available carbohydrates. Thus, for 
example, the GI value of some carrots is approxi-
mately 90; at face value, eating carrots is a greater 
risk to the patient with DM than consuming table 
sugar (GI = 60). This might be true if the patient with 
DM ate the 50 pounds or so of carrots required to 
ingest the 50 g of glucose on which the index is 
based. To circumvent this problem, a new index, 
the glycemic load (GL), was developed. The GL is 
determined by multiplying the GI by the percentage  
of available carbohydrate (approximately 7% for 
carrots); thus, the available carbohydrates of 100 g of 
carrots is only approximately 7 g, and the GL would 
be only 6.3 (0.90 × 7 = 6.3). Therefore, carrots are 
returned to the status of an acceptable food.

The real potential value of the GI and its offspring 
(the GL system) is in uncovering differences in the 
rate of digestion and absorption of foods. Again, for 
the most part, the GI and the older systems arrive 
at the same conclusions, namely, that unprocessed 
whole foods and other foods with fiber are better 
for a person because the carbohydrate they contain 
is digested and absorbed more slowly. However, 
the GI system does provide a few surprises. For 
instance, the GI/GL value for russet baked pota-
toes (85) or commercial bakery products made 
from finely milled flour created with high-speed 
steel roller mills (70s to 80s) is higher than that of 
sucrose or table sugar (60). Of course, sugar lacks 
the fiber, vitamins, and minerals found in potatoes 
(i.e., a person cannot live on empty calories alone); 
no sane clinician would recommend sugar as a 
significant part of anybody’s diet, let alone for a 
person with DM. However, fruits can be eaten in 
significant quantities because they provide many 
valuable nutrients besides fruit sugar (fructose), 
which has a low GI.

 7.  Practical advice for your patients
 a.  Patients should include at least one low GI/GL 

food in each meal. They need not eliminate all 
high glycemic foods, but they should practice 
portion control of them.

 b.  High glycemic foods are ok to eat during or 
within 2 hours after endurance exercise to help 
replenish muscle glycogen stores.

 c.  Minimize commercial processed breads, bagels, 
rolls, muffins, pastries, and most commercial 
breakfast cereals. These are the source of most 
of the glycemic load in most people’s diet.

 d.  Choose minimally processed breakfast cereals 
made from oats, barley, and bran.

 e.  Decrease the amount of potatoes you eat.
 f.  Eat three to five servings of different color non-

white vegetables (avoid overcooked) and two 
or three servings of different color fruit (avoid 
overripe) per day.

 g.  Choose basmati, doongara, or converted whole-
grain (brown) rice.

 h.  Pasta in moderation is ok. Cook al dente.
 8.  Key points about GI/GL
 a.  GI/GL is not meant to be used in isolation. It is 

only one important factor in healthy nutrition.
 b.  Some associations, such as the ADA, have 

expressed concern that the GI/GL system may 
be too complex for some patients to follow. For 
motivated patients, learn the system thoroughly 
and keep the message simple to enhance patient 
compliance. A registered dietitian with expertise 
in medical nutrition therapy for DM and GI can be 

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d
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very helpful. The website www.glycemicindex.com 
is a good resource.

 c.  For approximately 99.9% of humans’ experience 
on earth, we ate a whole foods diet that was nat-
urally low GI/GL. Thus, the low GI/GL principle is 
simply a new, scientifically validated description 
of an ancient, time-tested way of eating that our 
bodies are designed for. It is important to keep in 
perspective that many high glycemic foods, even 
though ubiquitous in our society, such as those 
made from finely milled flour from high-speed 
steel roller mills, place an undue stress on our 

insulin-mediated metabolic systems. This is likely 
to be true for everyone, but it is especially true 
for those who have glucose intolerance–related 
diseases such as metabolic syndrome and type 
2 DM. Their regular consumption is part of the 
“new malnutrition”—a malnutrition of imbal-
ance in contradistinction to the old malnutrition 
of deficiency found more often in Third World 
countries. As part of this new malnutrition, they 
are likely to be a significant factor in much of the 
increasing chronic disease burden of Western 
societies.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

Type 1 Diabetes Mellitus
 1.  Epidemiology: 10% of all cases of diabetes
 2.  Signs and symptoms: polyuria, polydipsia, nocturia, 

weight loss
 3.  Etiology: genetics plus environment—a chronic 

autoimmune disease with most frequent onset in 
childhood:

 a.  Most common: HLA-DR4 plus viral exposure; 
vitamin D deficiency may aggravate

 b.  Less common: associated with other autoim-
mune diseases

 4.  Diagnosis
 a.  HbA1c level of 6.5% or higher
 b.  Two fasting values of 126 mg/dL or more
 c.  One random blood glucose level of 200 mg/dL 

or more plus symptoms
 d.  Two blood glucose levels of 200 mg/dL in a 

3-hour, 75-g glucose tolerance test (one value 
at 2 hours)

 5.  Self-monitoring: Home blood glucose monitoring, 
emphasizing tight control, reduces complications. 
When there is a risk of hypoglycemia, recommend 
four values three times a week.

 6.  Long-term control (every 3 months; red blood cell 
turnover is 120 days): HbA1c level of less than 7.0% 
is the “gold standard.” Fructosamine analysis is a 
newer measure (based on glycated serum protein 
turnover [average approximately 17 days]) that can 
be used to measure intermediate control (2 to 4 
weeks). It is particularly useful to monitor changes 
in patients in whom control is deteriorating and 
in patients with hemoglobinopathies (abnormal 
hemoglobin turnover times) in which HbA1c values 
are not reliable.

 7.  Treatment
 a.  Diet (nutritional therapy is essential, particu-

larly in growing children)

 b.  Exercise
 c.  Insulin replacement: The overall goal of insu-

lin therapy is establishment and maintenance 
of euglycemia as measured by HbA1c while 
avoiding hypoglycemic episodes. Insulin ther-
apy should be individualized according to the 
patient’s age, activity, and adherence. Enhanc-
ing patient self-care competence and control is 
essential, but insulin therapy also requires peri-
odic professional monitoring and assistance. 
See Table 41-1 for types of insulins.
With multiple daily injections (e.g., regular/in-

termediate): The total initial insulin dose is 15 to 
20 units using the rule of two thirds; that is, two 
thirds total dose in the morning (split 2:1, regu-
lar/intermediate) and one third total dose in the 
evening (split 2:1, regular/intermediate). Other 
insulin regimens are acceptable, such as long-
term (basal) insulin plus prandial dosing.

  Types of Insulins

Insulin Type Onset Peak Duration
Rapid acting 5-15 minutes 30-90 

minutes
3-5 hours

 Lispro

 Aspart

Short acting 30-60 minutes 2-3 hours 5-8 hours

 Regular

Intermediate 
acting

2-4 hours 4-10 hours 10-16 hours

 NPH

Long acting 2-4 hours No peaks 20-24 hours

 Glargine

TABLE 41-1

Continued
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SUMMARY—cont’d

With insulin pumps: Insulin pumps are an alter-
native to multiple daily injections. They provide 
continuous subcutaneous insulin infusions, and pa-
tients generally require less total daily amounts of 
insulin. Pump therapy is safe and effective in chil-
dren and adolescents. Studies in children and adults 
using pumps have shown significant reductions in 
HbA1c levels and in hypoglycemic events compared 
with those using multiple daily injection dosing. 
However, pump dosing requires an informed and 
motivated patient willing to adhere to self-care re-
quirements.

 8.  Complications: Both macrovascular and microvas-
cular. In both type 1 and type 2 DM, macrovascu-
lar and microvascular complications are present. 
Because the ratio of type 2 to type 1 diabetics is 
10:1, of 100 cases of diabetic nephropathy, more 
than 80% of the secondary complications are the 
result of type 2 diabetes.

Type 2 Diabetes Mellitus
 1.  Epidemiology: 90% of all cases of DM are type 2.
 2.  Signs and symptoms: Because a minority of patients 

with type 2 DM present with symptoms, patients 
are often discovered when undergoing screening in 
a medical setting.

 3.  Risk factors
 a.  Age older than 45 years and overweight or 

obese
 b.  Type 2 DM in a first-degree relative

 c.  African American, Native American, Hispanic, 
Asian, Pacific Islander heritage

 d.  Other metabolic syndrome risk factors: abdom-
inal obesity, hypertension, dyslipidemia (high 
triglyceride levels, low HDL level)

 e.  History of polycystic ovary syndrome, or sed-
entary or physical inactivity

 4.  Diagnosis: Diagnosis of type 2 DM is the same as 
for type 1.

 5.  Self-monitoring: Same as for type 1. However, for 
the patient with type 2 diabetes, also recommend 
at least a 2-hour postprandial determination after 
meals containing newer foods; in this way, the 
patient can self-estimate what and how much he or 
she can or cannot eat and help monitor diet.

 6.  Long-term control: Same as for type 1.
 7.  Treatment

 a.  Prudent diet and weight control are absolutely 
essential.

 b.  Exercise daily.
 c.  Medications are summarized in answer 21 and 

Table 41-2.
 d.  A small percentage (15% to 20%) of patients 

with type 2 diabetes need insulin in the evening 
in addition to oral hypoglycemics (glyburide, 
glipizide) in the morning. The majority of type 
2 diabetics who do not adequately improve life-
style will eventually require insulin.

 8.  Complications: Same as for type 1.

  Classes of Oral and Noninsulin Subcutaneous Injectable Glucose-Lowering 
Agents

Medications Group/Subclass Example Mechanism of Action Comments
Insulin 
secretagogues

Sulfonylureas Glyburide
Glimepiride

“False sugars” that stimulate 
insulin secretion

Sulfonylureas have the potential to cause 
hypoglycemia and tend to cause weight 
gain.

Nonsulfonylureas Repaglinide
Nateglinide

Increase insulin secretion To be taken within 30 minutes before meals 
and CHO-rich snacks
Can cause hypoglycemia, particularly if 
taken without a meal containing CHO

Delay CHO 
absorption

α-Glucoside 
inhibitors

Acarbose
Miglitol

Effectively decrease glycemic 
load of a meal by delaying CHO 
absorption, when taken with the 
first bite of a meal

Tend to cause gas, bloating, and diarrhea; 
thus, not to be used by patients with intes-
tinal disorders
Because they slow CHO absorption, any 
advent of hypoglycemia should be treated 
with glucose, not a more complex CHO. 
However, when used alone, they will not 
induce hypoglycemia or weight gain.

Insulin 
sensitizers

Biguanides Metformin Decreases gluconeogenesis 
and intestinal absorption and 
increases peripheral uptake

Does not promote weight gain or hypogly-
cemia when used alone
In rare cases, it can cause lactic acidosis.

TABLE 41-2
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SUMMARY—cont’d

  Classes of Oral and Noninsulin Subcutaneous Injectable Glucose-Lowering 
Agents—cont’d

TABLE 41-2

Medications Group/Subclass Example Mechanism of Action Comments

Thiazolidinediones Rosiglitazone
Pioglitazone

Peroxisome proliferator– 
activated receptor γ (PPARγ) 
agonists that activate insulin- 
responsive genes

Rare hepatotoxicity requires LFT monitoring
Fluid retention

Gliptins Dipeptidyl pepti-
dase 4 (DPP-4) 
inhibitors

Sitagliptin
Saxagliptin

Inhibitors of DPP-4 increase 
incretin, which inhibits gluca-
gon, thereby increasing insulin 
secretion

Nausea, diarrhea, headache; may increase 
risk of pancreatitis
May be combined with metformin and 
insulin therapy

Injectables (SC) Incretin mimetics Exenatide Mimics enhanced glucose- 
dependent insulin secretion, 
other antihyperglycemic actions 
of incretins

Can be added to metformin, sulfonylureas, 
thiazolidinediones, or some combinations of 
these to attain adequate glycemic control
May support weight loss

Amylin mimetics Pramlintide Inhibits glucagon secretion; 
delays gastric emptying and 
suppresses appetite

Approved in type 1 and type 2 diabetes 
mellitus inadequately controlled with insulin
Not associated with weight gain
May induce severe hypoglycemia if insulin 
doses are not adjusted
May cause gastrointestinal upset

CHO, Carbohydrate; LFT, liver function test.
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Thyroid

CLINICAL CASE PROBLEM 1

A 38-Year-Old Woman with Sweating, 
Palpitations, Nervousness, Irritability, and 
Tremor

A 38-year-old woman comes to your office with a 
3-month history of sweating, palpitations, weight loss, 
nervousness, irritability, insomnia, hand tremors, and 
diarrhea. She has no significant past illness. One of 
her sisters has rheumatoid arthritis. The patient, a 
stockbroker, is finding it increasingly difficult to per-
form her job because of profound fatigue and inability 
to concentrate.

On examination, her blood pressure is 140/70 mm 
Hg. Her pulse is 120 beats per minute and regular. She 
demonstrates mild proptosis. You feel a smooth, dif-
fusely enlarged, and nontender thyroid gland. Cardio-
vascular examination reveals a loud S1 and a loud S2 
with a systolic ejection murmur heard loudest along the 
left sternal border. The murmur does not radiate. No 
other abnormalities are noted.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  toxic multinodular goiter
 b.  Graves disease
 c.  Hashimoto thyroiditis
 d.  pheochromocytoma
 e.  panic disorder
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 2.  What is the etiology of the disorder described?
 a.  idiopathic
 b.  autoimmune disease
 c.  hereditary disease
 d.  viral infection
 e.  iatrogenic

 3.  What is the best initial test to diagnose hyperthyroidism?
 a.  radioactive iodine uptake test
 b.  thyroid ultrasound study
 c.  free serum thyroxine (T4)
 d.  serum thyroid-stimulating hormone (TSH)
 e.  thyroid antibodies

 4.  Your diagnosis of hyperthyroidism is confirmed with 
the appropriate test from question 3. Which test is 
the next most appropriate to determine the underly-
ing etiology?

 a.  radioactive iodine uptake
 b.  fine-needle aspiration (FNA) of thyroid
 c.  free T4
 d.  ultrasound study
 e.  TSH receptor antibodies

 5.  What treatment will be most effective to acutely alle-
viate the patient’s symptoms?

 a.  methimazole
 b.  radioactive iodine
 c.  propylthiouracil (PTU)
 d.  atenolol
 e.  diltiazem

 6.  Which of the following medications provides effec-
tive long-term control of the disease presented in this 
problem?

 a.  methimazole
 b.  propranolol
 c.  levothyroxine
 d.  prednisone
 e.  indomethacin

 7.  The patient described here is not pregnant or  
breastfeeding. What is the definitive treatment of 
choice for her?

 a.  PTU
 b.  methimazole
 c.  radioactive iodine
 d.  subtotal thyroidectomy
 e.  propranolol

 8.  The recommended treatment of choice is undertaken 
in this patient. Which of the following will be the end 
result of this treatment?

 a.  complete cure: no further medication or other 
treatments necessary

 b.  complete cure: hyperthyroid medication should be 
started immediately and continued for life

 c.  complete cure: patient should be moni-
tored every 6 months for the development of 
hypothyroidism

 d.  partial cure: hypothyroid medication needed for 5 
years

 e.  partial cure: hyperthyroid medication needed for 5 
years

 9.  Untreated hyperthyroidism can lead to:
 a.  increased bone density
 b.  constipation
 c.  atrial fibrillation
 d.  cold intolerance
 e.  thyroid nodules

 10.  The patient tells you that she would like to get preg-
nant in 2 years. Which statement is false regarding 
the treatment of hyperthyroidism in women of child-
bearing age?

 a.  in pregnant women with hyperthyroidism, ultra-
sound monitoring for fetal goiter is essential

 b.  women treated with radioactive iodine before 
pregnancy have children with a higher incidence 
of birth defects

 c.  thyroidectomy is indicated for pregnant women 
who cannot tolerate antithyroid medications

 d.  radioactive iodine treatment is contraindicated in 
pregnant women because it may destroy fetal thy-
roid tissue

 e.  in pregnant women, PTU is preferred to 
methimazole

CLINICAL CASE PROBLEM 2

A 25-Year-Old Woman with a Higher Than 
Normal T4 Level

A 25-year-old woman is seen for her periodic health 
examination. Her past history is unremarkable, but she 
states that she has noticed some irregularity in her men-
ses; she is otherwise feeling well. She is currently taking 
an oral contraceptive pill.

On physical examination, her blood pressure is 
130/75 mm Hg. Examination reveals that the head and 
neck are completely normal; specifically, no abnor-
malities of the thyroid gland are noted. You decide to 
check thyroid function and receive some perplexing test 
results. TSH is normal, but a total serum T4 level is ele-
vated at 13 μg/dL (169 nmol/L).

 11.  What is the most likely explanation for the elevated 
T4 level in this patient?

 a.  Graves disease
 b.  thyroiditis
 c.  toxic nodular goiter
 d.  elevated thyroid-binding globulin (TBG)
 e.  laboratory error
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 12.  To confirm your diagnosis in the patient just 
described, which of the following would you order?

 a.  the all-out, all-inclusive, miss-nothing workup
 b.  serum triiodothyronine (T3)
 c.  serum TBG
 d.  serum free T4
 e.  estradiol level

CLINICAL CASE PROBLEM 3

A “Wonderfully Healthy” 38-Year-Old Woman

A 38-year-old woman is seen in your office for a com-
plete baseline health assessment. You have never seen 
this patient before. She feels well and tells you that she 
is “wonderfully healthy.” She has had no weight loss or 
gain; no sweating, no tremors, no diarrhea or consti-
pation; no anxiety or depression; no irritability; and no 
other symptoms.

On examination, she is found to have a 2-cm nodule 
in the left lobe of the thyroid gland. Her blood pressure 
is 120/70 mm Hg. Her pulse is 90 beats per minute and 
regular.

 13.  What is the first test that should be ordered 
to evaluate the patient’s physical examination 
abnormality?

 a.  magnetic resonance imaging (MRI) scan of the 
thyroid

 b.  thyroid ultrasound study
 c.  radioactive iodine uptake scan
 d.  FNA of the nodule
 e.  computed tomography (CT) scan of the thyroid

 14.  Two suspicious thyroid nodules are identified after 
the appropriate primary test is ordered. What is the 
next test in the evaluation of the patient’s thyroid 
nodules?

 a.  serum T4
 b.  radioactive iodine uptake thyroid scan
 c.  FNA of the nodules
 d.  thyroid ultrasound study
 e.  computed tomography scan of the thyroid

 15.  Which of the following statements regarding “hot 
nodules” and “cold nodules,” found on radioactive 
iodine scan, is true?

 a.  cold nodules are more likely than hot nodules to be 
benign

 b.  cold nodules need not be investigated any further
 c.  cold nodules are more likely than hot nodules 

to be associated with signs and symptoms of 
hyperthyroidism

 d.  cold nodules always require further investigation 
to differentiate benign from malignant status

 e.  all nodules, whether hot or cold, require further 
investigation to differentiate benign from malig-
nant status

 16.  An FNA showed that the mass is benign and thyroid 
function is normal. What would you do now?

 a.  perform a radioactive iodine uptake thyroid scan
 b.  refer the patient to a surgeon for excision
 c.  give a trial of suppressive levothyroxine and reeval-

uate in 6 months
 d.  reassure the patient and provide yearly ultrasound 

surveillance of the nodule
 e.  obtain an MRI scan of the head and neck to search 

for further disease

 17.  Which of the following statements is not an indication 
for performing a thyroid ultrasound examination?

 a.  palpable thyroid nodule
 b.  history of neck irradiation
 c.  family history of thyroid carcinoma or multiple 

endocrine neoplasia
 d.  a patient with unexplained cervical lymphade-

nopathy
 e.  general screening examination

CLINICAL CASE PROBLEM 4

A Lethargic 65-Year-Old Man

A 65-year-old man presents with a 6-month history 
of lethargy, weakness, psychomotor retardation, cold 
intolerance, constipation, hair loss, and weight gain. 
You suspect hypothyroidism.

 18.  Which of the following investigations will provide 
the most useful information for diagnosis of hypo-
thyroidism in this patient?

 a.  serum T4
 b.  serum T3
 c.  free serum T4
 d.  serum TSH
 e.  serum TBG

 19.  Which of the following statements is inconsis-
tent with the diagnosis of hypothyroidism in this 
patient?

 a.  his total cholesterol level has been increasing along 
with his weight for the past year

 b.  he began amiodarone therapy 1 year ago for recal-
citrant atrial fibrillation

 c.  it can be difficult to separate hypothyroidism from 
depression in the elderly

 d.  there is a delay of the relaxation phase of his deep 
tendon reflexes

 e.  his blood pressure has decreased without treatment

 20.  Which of the following statements is false regarding 
the treatment of this patient?

 a.  optimal therapy for this condition can be deter-
mined by measurement of the serum TSH level

 b.  the average replacement dose of levothyroxine is 
1.6 mcg/kg per day
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 c.  elderly patients and patients with significant car-
diac disease should be treated cautiously

 d.  a combination of T4 and T3 is the treatment of 
choice for hypothyroidism

 e.  coadministration of levothyroxine with a proton 
pump inhibitor may alter its absorption

 21.  After the appropriate medication is started in this 
patient, when should his TSH level be reassessed?

 a.  1 or 2 weeks
 b.  2 to 4 weeks
 c.  4 to 6 weeks
 d.  10 to 12 weeks
 e.  approximately 6 months

 22.  What is the most common cause of hypothyroidism 
in the United States?

 a.  Hashimoto thyroiditis
 b.  post 131 I hypothyroidism
 c.  iodine deficiency
 d.  idiopathic hypothyroidism
 e.  central hypothyroidism

 23.  Which of the following statements is false regarding 
Hashimoto thyroiditis?

 a.  Hashimoto thyroiditis is more common in women 
than in men

 b.  antithyroid antibodies are found in the majority of 
individuals with this condition

 c.  this condition is also known as chronic autoim-
mune thyroiditis

 d.  its pathophysiology is caused by antibody-medi-
ated destruction of circulating thyroid hormone

 e.  symptoms of hyperthyroidism often precede 
symptoms of hypothyroidism

The patient’s wife comes to see you because she’s had 
symptoms similar to those of her husband during the past 
year and wants to know if she has the same problem. You 
perform thyroid function tests that show her TSH to be 
slightly elevated and her free T4 to be normal.

 24.  Which of the following statements best describes the 
diagnosis and treatment of this scenario?

 a.  laboratory error; repeat the thyroid function tests
 b.  central hypothyroidism; perform an MRI of the brain
 c.  subclinical hypothyroidism; treat with low-dose 

replacement therapy
 d.  Graves disease; treat with radioactive iodine
 e.  subclinical hypothyroidism; no treatment

CLINICAL CASE PROBLEM 5

A 28-Year-Old Woman with an Ongoing Upper 
Respiratory Infection

A 28-year-old woman presents to your office for the sec-
ond time in 4 weeks. You previously diagnosed her with 

a viral upper respiratory infection. She states that she 
began to improve, but her sore throat moved to the front 
of her neck and she began having symptoms of palpi-
tations and profuse sweating that have since resolved. 
She now feels tired all the time and has become con-
stipated. She wants to know why her cold is lasting so 
long. Physical examination is normal except for mild, 
diffuse tenderness of the thyroid.

 25.  What is the most likely diagnosis for this patient?
 a.  Graves disease
 b.  Hashimoto thyroiditis
 c.  subacute thyroiditis
 d.  iodine deficiency
 e.  papillary thyroid carcinoma

 26.  Thyroid function testing confirms a current hypo-
thyroid state. What is the most appropriate course of 
action for this patient?

 a.  no treatment; this will resolve on its own
 b.  thyroid replacement therapy with close follow-up 

of thyroid function
 c.  assure the patient that her thyroid function will 

normalize in a few weeks
 d.  perform a radioactive iodine scan
 e.  perform a thyroid ultrasound study

ANSWERS

 1.  b. This patient has Graves disease, which is the most 
common cause of hyperthyroidism in the United 
States. It is an autoimmune-mediated stimulation of 
the thyroid. It usually is manifested with symptoms 
of sweating, palpitations, nervousness, irritability, 
tremor, diarrhea, heat intolerance, and weight loss.
Physical signs of Graves disease include a diffusely 

enlarged, nontender thyroid gland; tachycardia; loud 
heart sounds; and a cardiac murmur. A bruit may be heard 
over the thyroid. Proptosis is often seen. On occasion, 
patients present with severe exophthalmos accompanied 
by ophthalmoplegia, follicular conjunctivitis, chemosis, 
and even loss of vision.

Toxic multinodular goiter and toxic adenoma are 
other causes of hyperthyroidism. Their presentation, 
however, is distinguished on physical examination by the 
presence of a nodule or several nodules, although the 
thyroid examination in Graves disease shows a diffusely 
enlarged gland.

Hashimoto thyroiditis is a cause of hypothyroidism 
rather than hyperthyroidism. Its presentation is usually 
that of hypothyroid symptoms, but it can less commonly 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the appropriate workup for a patient with a 
palpable thyroid nodule.
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be manifested with a short-lived hyperthyroid phase. It is 
also of an autoimmune origin.

Pheochromocytoma and panic disorder are not seri-
ous considerations with this presentation history.

 2.  b. Graves disease is thought to be the result of an 
autoimmune process, and antibodies that stimulate 
the thyroid receptors are present in the serum.

 3.  d. The serum TSH level is used to measure and to 
detect hyperthyroidism and hypothyroidism. The 
sine qua non of hyperthyroidism is a low serum TSH 
level, and it is the screening test that should be used. 
The serum free T4 should be measured after hyper-
thyroidism is confirmed by TSH. If the free T4 is 
normal, then a serum T3 should be ordered; 10% of 
the cases of hyperthyroidism are actually the result 
of a T3 toxicosis rather than a T4 problem. Radioac-
tive iodine uptake will show hyperthyroidism in this 
case, but it is not the most appropriate initial test. 
Its use will be discussed later in the chapter. Thyroid 
antibodies will be present in Graves disease and can 
help confirm your suspicions, but they are not used to 
diagnose hyperthyroidism.

 4.  a. Radioactive iodine uptake testing is a valuable 
tool to narrow the differential diagnosis of hyperthy-
roidism. A homogeneous, diffuse uptake is consistent 
with Graves disease. Different patterns are associated 
with other causes, such as multinodular heteroge-
neous uptake in toxic multinodular goiter, a “hot” 
nodule in a hyperfunctioning thyroid adenoma, and 
diffusely decreased uptake in thyroiditis. TSH recep-
tor antibodies are helpful in the diagnosis of Graves 
disease when present, but when absent, they are not 
helpful in differentiating the cause of hyperthyroid-
ism. Ultrasound study may be useful in identifying 
nodules and goiter that may not be readily apparent, 
but it is not the best test to determine the cause of 
hyperthyroidism. FNA has a role in the investigation 
of thyroid nodules. Free T4 will be elevated in hyper-
thyroidism but does not provide diagnosis.

 5.  d. Patients with hyperthyroidism display symptoms 
of increased adrenergic tone causing tachycardia, pal-
pitations, anxiety, and other symptoms. Beta-adrener-
gic blocking agents, such as atenolol, are effective in 
alleviating many of these symptoms in the acute set-
ting. Use of methimazole or PTU will decrease exces-
sive production of thyroid hormone, but they take 
time to work and have no effect on thyroid hormone 
already in circulation. Diltiazem is a calcium channel 
blocker that may help control tachycardia, but it is not 
effective at blocking increased adrenergic tone. Radio-
active iodine ablation may be an appropriate definitive 
treatment for certain forms of hyperthyroidism, but it 
does not have a role in the acute setting.

 6.  a. See answer 10.

 7.  c. See answer 10.

 8.  c. See answer 10.

 9.  c. See answer 10.

 10.  b. The two basic treatments for Graves disease are 
antithyroid drugs (PTU or methimazole) and radio-
active iodine therapy.

 1.  Antithyroid drugs
 a.  Advantage: These drugs provide the opportu-

nity for the patient to experience a spontaneous 
remission and to avoid lifelong medication (e.g., 
levothyroxine).

 b.  Disadvantages: Remissions are attained in 
less than 50% of patients, and continuous or 
repeated courses of drug therapy are usually 
necessary.

 c.  Rare but potentially fatal side effect of 
agranulocytosis.

 2.  Radioactive iodine therapy
 a.  Advantages: Radioactive iodine therapy is 

curative, and managing postradiation hypo-
thyroidism is simpler than managing most 
patients undergoing long-term antithyroid 
drug therapy.

 b.  Disadvantage: Iatrogenic hypothyroidism is 
produced in the majority of patients within 10 
years.

On the basis of weighing advantages versus disadvan-
tages for both, the recommendation has been made for 
radioactive iodine to be the treatment of choice for adult 
patients. In children and adolescents, antithyroid medi-
cation remains first-line treatment; radioactive iodine is 
second-line treatment. Radioactive iodine is contraindi-
cated in pregnant women. Women treated with radioac-
tive iodine before pregnancy have children with no higher 
incidence of congenital malformation or childhood can-
cers compared with controls and no difference in fertility. 
When maternal hyperthyroidism is present, ultrasound 
surveillance for fetal goiter must be performed to moni-
tor fetal thyroid status.

Untreated hyperthyroidism can cause atrial fibrilla-
tion, osteoporosis, diarrhea, and heat intolerance. It does 
not cause thyroid nodules.

 11.  d. See answer 12.

 12.  d. The most likely explanation for the elevated 
serum T4 in this patient is an elevated TBG second-
ary to the estrogen component of the oral contracep-
tive pill.
TBG is increased in patients with increased levels of 

circulating estrogen. This can result from the oral con-
traceptive pill, estrogen supplementation, pregnancy, 
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and infectious hepatitis. Many different medications, 
such as nonsteroidal antiinflammatory drugs, phenytoin, 
and furosemide, may affect the amount of circulating T4 
bound to TBG. In circulation, there are free and bound 
forms of T4, with the free T4 being active. There may be 
increased total T4 caused by increased amounts of circu-
lating TBG, but this does not lead to hyperthyroidism 
because the bound form is inactive. A free T4 assay is pre-
ferred because of the previous reasons.

 13.  b. The initial procedure of choice is thyroid ultra-
sound examination. Despite the presence of a pal-
pable nodule, there may be other nodules that are 
not clinically evident. The decision to perform FNA 
should not be made on size alone. A thyroid ultra-
sound study may uncover other nodules not palpated 
that may have features putting them at high risk of 
malignancy and that should receive FNA in addition 
to the palpable nodule. Among those receiving ultra-
sound examination for a clinically suspected thyroid 
nodule, 20% will have another, clinically inapparent 
nodule, and 10% of those will have no nodule found 
sonographically. Radioactive iodine uptake scanning 
can indicate whether the nodule is functioning, but 
it does not provide as much information about the 
presence of other nodules or their internal features. 
CT and MRI scanning have limited value in the 
investigation of thyroid nodules.

 14.  c. After suspicious nodules are identified, FNA 
should be performed to further evaluate for thyroid 
carcinoma. Although FNA may be done blindly, the 
use of ultrasound-guided FNA is increasing. This 
allows direct visualization of the needle in the nod-
ule, permitting accurate sampling of the desired area. 
This also helps avoid accidental damage to surround-
ing neck structure, such as the trachea and the neuro-
vasculature. Results of FNA are reported as positive, 
negative, suspicious, or nondiagnostic for malignant 
cells. Refer to the Solution to the Clinical Case Man-
agement Problem for complete details on the man-
agement of thyroid nodules.

 15.  d. Cold nodules require further investigation 
because they carry a 5% to 15% risk of malignancy. 
Hot nodules are extremely unlikely to be malignant 
and do not require FNA.

 16.  d. In the past, treatment of benign nodules was 
TSH suppressive therapy with levothyroxine, but 
studies have shown that this provides little clinical 
benefit and may potentially be harmful. This ther-
apy was aimed at shrinking current nodules, arrest-
ing further growth, and preventing the appearance of 
new nodules. Treatment with levothyroxine creates 
a state of subclinical hyperthyroidism that has been 
associated with increased rates of atrial fibrillation 

and morbidity and mortality from cardiovascular 
disease. Specific treatment is not necessary if thyroid 
function is normal and malignant change is excluded. 
Unless the nodule causes local symptoms, the patient 
may be reassured with clinical and ultrasound fol-
low-up of the nodule every 1 or 2 years. Excision 
would be appropriate only if the size of the nodule 
is causing local symptoms. Radioactive iodine uptake 
scanning would provide little information if thyroid 
function is normal. There is no indication for MRI in 
this scenario.

 17.  e. Thyroid ultrasound examination is not to be used 
as a general screening examination. It is a necessary 
examination in the evaluation of a thyroid nodule. It 
is a warranted surveillance test in patients with a his-
tory of neck irradiation, in those with a family history 
of thyroid carcinoma, in those with a family history of 
multiple endocrine neoplasia type 2, and when there 
is unexplained cervical lymphadenopathy.

 18.  d. The most useful test for diagnosis of hypothy-
roidism is the serum TSH level. Serum TSH is ele-
vated in almost all cases of primary hypothyroidism. 
If hypothyroidism is suspected, the serum TSH will 
provide definite proof for or against the condition. 
Other tests, such as T3 and T4, may be helpful once 
the diagnosis is made, but they are not necessary in 
the initial diagnosis of hypothyroidism.

 19.  e. In hypothyroidism, systemic vascular resistance 
increases, and there is a rise in diastolic blood pres-
sure. Other cardiovascular signs of hypothyroidism 
include an increase in low-density lipoprotein cho-
lesterol and reduced exercise tolerance. Alterations 
in thought process, fatigue, and memory changes are 
symptoms associated with depression in the elderly, 
but they may also be because of effects of hypothy-
roidism on the central nervous system. Amiodarone 
therapy can predispose patients to hypothyroidism. 
The iodine content of the medication eventually leads 
to decreased thyroid hormone synthesis and release. 
All patients started on amiodarone therapy should 
have baseline thyroid function tests and should be 
screened periodically.

 20.  d. Combined T3 and T4 are not indicated.

 21.  c. Once hypothyroidism is diagnosed, replacement 
with synthetic thyroxine may begin, with the average 
replacement dose of 1.6 mcg/kg per day. The serum 
TSH level should be measured 4 to 6 weeks later. 
This level will determine whether an increased or 
decreased amount of replacement therapy is needed. 
The TSH should be measured every 4 to 6 weeks 
until it is normal. In the elderly and those with 
underlying coronary artery disease, starting with 25 
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to 50 mcg daily is more prudent. The complications 
of overreplacement with thyroid hormone increase 
the risk of atrial fibrillation and other cardiovascu-
lar complications. Levothyroxine is the preferred 
therapeutic agent. There is not enough evidence 
to warrant the use of T3 and T4 in combination for 
the treatment of hyperthyroidism. Levothyroxine 
is best absorbed on an empty stomach and should 
be taken at least 30 minutes before breakfast. Coad-
ministration with other medications, such as proton 
pump inhibitors, antacids, phenytoin, calcium, and 
iron, may increase the daily requirement of thyroid 
replacement.

 22.  a. The most common cause of hypothyroidism is 
the autoimmune condition known as Hashimoto thy-
roiditis. The patient with Hashimoto thyroiditis may 
initially present in a hyperthyroid state but always 
progresses to a hypothyroid state. Symptoms of 
hypothyroidism include fatigue, lethargy, constipa-
tion, cold intolerance, dry skin, hair loss, weight gain, 
edema, headache, arthralgias, hoarseness, amenor-
rhea, and bradycardia.

 23.  d. Hashimoto thyroiditis is also known as chronic 
autoimmune thyroiditis. The disease is because of an 
antibody- and cell-mediated destruction of the thy-
roid gland, not of the circulating thyroid hormone. 
It is much more common in women than in men. 
Antithyroid antibodies are present in up to 80% of 
patients. These constitute autoantibodies to different 
parts of the thyroid gland, including thyroperoxidase, 
thyroglobulin, the TSH receptor, and TSH-block-
ing antibodies. In the acute thyroiditis stage of the 

disease, symptoms of hyperthyroidism precede symp-
toms of an inevitable hypothyroidism.

 24.  c. The patient has a thyroid function profile con-
sistent with subclinical hypothyroidism. The elevated 
TSH in light of a normal free T4 is an indication of 
early thyroid failure. This patient should be treated 
to normalize her TSH because she has symptoms of 
thyroid dysfunction (fatigue, memory impairment). 
Some studies show that subclinical hypothyroidism is 
a cardiac disease risk factor. Central hypothyroidism 
is rare and is manifested with low T4 and T3 in the 
setting of a low, normal, or minimally elevated TSH. 
Graves disease would have different clinical manifes-
tations, low TSH, and elevated free T4.

 25.  c. Subacute thyroiditis is often preceded by a viral 
illness a few weeks earlier. There is often anterior 
neck tenderness caused by the inflamed thyroid 
gland. There is an initial hyperthyroid state followed 
by a hypothyroid phase. Hashimoto thyroiditis may 
be present similarly, but the presence of neck tender-
ness and a recent viral illness are more supportive of 
subacute thyroiditis.

 26.  b. The patient should be started on thyroid replace-
ment therapy to correct her current hypothyroidism. 
Her TSH level should be monitored because most 
patients will become euthyroid during a period of 
weeks to months and will no longer need replace-
ment. A subset of patients will remain hypothyroid. 
Ultrasound and radioactive iodine scanning have lit-
tle value in this setting.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The workup of a palpable thyroid nodule can undergo 
a stepwise process. The first tests that should be per-
formed are thyroid ultrasound examination and serum 
TSH level. Ultrasound examination is recommended 
in any patient with a palpable nodule or a multinodular 
goiter. Ultrasound examination can help detect clinically 
inapparent nodules and search for characteristics within 
nodules that put them at high risk of malignancy. High-
risk characteristics include microcalcifications, hypoe-
chogenicity, a solid nodule, irregular nodule margins, 
chaotic intranodular vasculature, and a nodule that is 
more tall than wide. FNA is warranted with any two of 
these characteristics in a nonpalpable nodule.

The level of serum TSH will indicate the state of thy-
roid function and can help tailor subsequent testing.

If the TSH is depressed and the ultrasound study 
shows a solitary nodule or a multinodular thyroid, a 
radioactive iodine uptake scan can be performed to 

provide a diagnosis. A hot, solitary nodule confirms the 
presence of a hyperfunctioning adenoma, and increased 
uptake in a diffuse, heterogeneous pattern suggests a 
toxic multinodular goiter.

If the TSH level is normal or elevated, FNA of the pal-
pable nodule should be performed. If multiple nodules 
are found on ultrasound examination, the characteristics 
described previously should be used to determine which 
nodules, in addition to the palpable nodule, warrant FNA.

If FNA is performed, there are four possible results. An 
FNA-positive nodule is malignant and warrants appro-
priate referral and treatment. An FNA-negative nodule 
is benign and can be observed yearly with clinical and 
sonographic examinations. An FNA-suspicious nodule 
does not have classic malignant features but requires 
referral for possible surgical excision. FNA-nondiagnos-
tic nodules require repeated FNA. See Figure 42-1 for a 
stepwise approach to the evaluation of a thyroid nodule.

Continued
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F IGURE 42-1 Diagnostic evaluation of a palpable thyroid nodule. FNA, Fine-needle aspiration; TSH, thyroid-stimulating hormone.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

 1.  Important epidemiology
 a.  Hypothyroidism is one of the most commonly 

underdiagnosed conditions, particularly in the elderly.
 b.  Hypothyroidism is significantly more common 

than hyperthyroidism.
 c.  Women are more likely than men to be affected by 

thyroid disease.
 2.  Hyperthyroidism
 a.  Causes: The most common cause is Graves disease. 

Toxic multinodular goiter and toxic adenoma are 
less common.

 b.  Signs and symptoms: The most common signs and 
symptoms include tremor, anxiety and nervousness, 
irritability, diarrhea, weight loss, sweating, palpita-
tions, insomnia, proptosis or exophthalmos (Graves 
disease), pronounced heart sounds, and cardiac 
murmur.

 c.  Investigations: A simplified initial investigation 
approach is to directly measure free serum T4 and 

serum TSH. If TSH is suppressed and free serum 
T4 is normal, then serum T3 should be measured as 
well. A radioactive thyroid scan can help narrow the 
diagnosis.

 d.  Treatment: Radioactive iodine ablation is the 
treatment of choice for Graves disease in adults. 
Antithyroid drugs are the treatment of choice in 
children and adolescents. The drugs of choice 
are propylthiouracil and methimazole. Subto-
tal thyroidectomy may be the most appropriate 
treatment for a toxic or solitary adenoma (nonma-
lignant). Radiation may sometimes be a reasonable 
alternative.

 3.  Hypothyroidism
 a.  Causes: The most common cause is Hashimoto 

thyroiditis (chronic autoimmune thyroiditis). Other 
common causes include hypothyroidism induced 
by thyroid surgery, radiation ablation, and drug-in-
duced hypothyroidism.
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 b.  Investigations: Serum TSH is the most sensitive 
test in diagnosis of primary hypothyroidism. For 
the elderly patient who has become depressed, con-
sider hypothyroidism.

 c.  Treatment: Levothyroxine 1.6 mcg/kg per day. 
Start at 50 mcg per day and titrate up slowly in the 
elderly and in those with underlying cardiac disease.

 4.  Subacute thyroiditis
 a.  Commonly seen after a viral infection.

 b.  Associated with anterior neck pain. There is a 
hyperthyroid phase followed by hypothyroidism 
that may last weeks to months.

 5.  Thyroid nodule
 a.  Initial evaluation includes serum TSH and thyroid 

ultrasound examination.
 b.  Perform FNA on appropriate nodules. See Figure 

42-1.

SUMMARY—cont’d

C H A P T ER  43

Common Endocrine Diseases

CLINICAL CASE PROBLEM 1

A 25-Year-Old Man with “Visual Problems,” 
Headaches, Weight Gain, Sweating, and 
“Hands and Feet That Are Changing”

A 25-year-old man comes to your office with his wife. He 
is very concerned about some “bizarre symptoms” he 
has been experiencing. He is the chief executive officer 
of a family-owned manufacturing company and is “really 
embarrassed to go out in public any longer.” He tells you 
that, approximately 6 months ago, he began to experi-
ence the following symptoms: headaches, visual spots 
or defects, weight gain, an appearance of his forehead 
growing, enlarging hands and feet (he could no longer 
get his gloves and shoes on), and increased sweating.

On examination, mental status is normal, and the 
apical impulse is felt in the fifth intercostal space, mid-
clavicular line. His blood pressure is 170/105 mm Hg. 
He does have a protruding brow, and three discrete 
visual field defects are noted (two in the left eye and 
one in the right eye). His tongue appears enlarged, and 
he is sweating profusely.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  adrenocorticotropic hormone (ACTH) excess
 b.  acromegaly

 c.  prolactinoma
 d.  primary hypopituitarism
 e.  primary hyperparathyroidism

 2.  The pathophysiologic lesion resides in which of the 
following?

 a.  adrenal gland: adenoma
 b.  hyperparathyroid glands: adenoma in one or more 

of the four glands
 c.  pituitary gland: adenoma
 d.  gastrointestinal ectopic tumor: adenoma
 e.  none of the above

 3.  The treatment for this patient may include which of 
the following?

 a.  microsurgery: transsphenoidal
 b.  stereotactic radiotherapy
 c.  cabergoline
 d.  growth hormone receptor antagonists
 e.  all of the above
 f.  none of the above

CLINICAL CASE PROBLEM 2

A 24-Year-Old Man with Weakness and 
Hyperpigmentation

A 24-year-old man comes to your office with the fol-
lowing symptoms: an extreme feeling of weakness, 
a 20-pound weight loss, a change in the color of his 
skin (his skin has become hyperpigmented), light-
headedness, and dizziness.
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On examination, the patient has definite skin hyper-
pigmentation since you last saw him 9 months ago. His 
blood pressure is 90/70 mm Hg. He looks acutely ill.

On laboratory examination, his serum sodium is low 
(115 mEq/L), his serum potassium is high (6.2 mEq/L), 
his serum urea is elevated at 9 mg/dL, and his serum 
calcium is elevated (12 mg/dL).

 4.  On the basis of his history, physical examination, and 
laboratory findings, what is the most likely diagnosis 
of this patient?

 a.  Conn syndrome
 b.  Cushing syndrome
 c.  Addison syndrome
 d.  primary hyperparathyroidism
 e.  primary pituitary failure

 5.  What is the most likely cause of this patient’s 
symptoms?

 a.  overstimulation of the adrenal gland
 b.  an adrenal adenoma
 c.  autoimmune destruction of the hyperparathyroid 

glands
 d.  autoimmune destruction of the adrenal gland
 e.  a pituitary adenoma

 6.  What is the acute treatment of choice for this patient?
 a.  prednisone orally
 b.  dexamethasone orally
 c.  hydrocortisone intravenously
 d.  ACTH intravenously
 e.  Depo-Provera intramuscularly

 7.  This patient will need chronic treatment with which of 
the following?

 a.  hydrocortisone
 b.  fludrocortisone acetate
 c.  a or b
 d.  a and b
 e.  none of the above

CLINICAL CASE PROBLEM 3

A 25-Year-Old Woman with Increased Thirst 
and Urination

A 25-year-old woman presents with the sudden onset 
of increased thirst and increased urination. This began 
abruptly 1 week ago and has not abated. She states 
that since then, she has been thirsty all the time. The 
only significant illness in her life has been the recent 
diagnosis of bipolar affective illness that was made 12 
weeks ago. She started taking lithium carbonate and 
currently is taking 1200 mg/day. Her serum lithium lev-
els have been normal since the beginning.

On examination, her blood pressure is 110/70 mm 
Hg. She has lost 5 pounds during the past week and 
looks somewhat dehydrated.

 8.  What is the most likely diagnosis in this patient?
 a.  psychogenic polydipsia
 b.  diabetes mellitus type 1
 c.  central diabetes insipidus
 d.  nephrogenic diabetes insipidus
 e.  adverse drug reaction to lithium

 9.  What is the treatment of choice in this patient?
 a.  hospitalization and complete psychiatric assess ment
 b.  insulin: beginning at 10 to 20 units/day
 c.  glyburide
 d.  discontinuation of lithium carbonate
 e.  substitution of carbamazepine for lithium 

carbonate

CLINICAL CASE PROBLEM 4

An Overly Tired 37-Year-Old Woman with 
Hypertension

A 37-year-old woman comes to your office because 
she was found to be “hypertensive” by a nurse in a 
shopping mall screening program. She tells you that 
when she thinks about it, she really has not felt well 
for a couple of months. Her major complaint has been 
profound generalized fatigue and weakness. She has 
also been increasingly thirsty and urinating more fre-
quently, especially at night.

On physical examination, her blood pressure is 
190/110 mm Hg. Laboratory abnormalities include 
mildly increased serum sodium (150 mEq/L), hypokale-
mic metabolic alkalosis, low renin level, and increased 
urine potassium.

 10.  What is the most likely diagnosis on the basis of the 
information presented?

 a.  Conn syndrome
 b.  Cushing syndrome
 c.  Addison syndrome
 d.  Bartter syndrome
 e.  diabetes insipidus

 11.  What is the most likely pathophysiologic cause of 
this syndrome?

 a.  benign adenoma of the adrenal gland
 b.  malignant adenoma of the adrenal gland
 c.  pituitary adenoma
 d.  bilateral hyperplasia of the adrenal gland
 e.  none of the above

 12.  What is the treatment of choice for the condition 
described here?

 a.  bromocriptine
 b.  transsphenoidal surgery
 c.  clomiphene
 d.  spironolactone
 e.  surgical removal of the adenoma
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CLINICAL CASE PROBLEM 5

A 22-Year-Old Woman with Breast Secretions, 
Amenorrhea, and Decreased Libido

A 22-year-old woman, married for 18 months, has been 
trying to get pregnant without success. Approximately 
9 months ago, she developed breast secretions, amen-
orrhea, and decreased libido. No other symptoms are 
present.

On examination, there is definite galactorrhea pres-
ent. Her blood pressure is 140/80 mm Hg. No abnor-
malities are found on physical examination.

 13.  From the information provided, what is the most 
likely diagnosis?

 a.  anorexia nervosa
 b.  stress-induced amenorrhea
 c.  pregnancy
 d.  prolactinoma
 e.  hypopituitarism

 14.  If you could order only one test, what would that 
test be?

 a.  serum estrogen
 b.  serum progesterone
 c.  serum luteinizing hormone
 d.  serum follicle-stimulating hormone
 e.  serum prolactin

 15.  What is the treatment of choice for this condition?
 a.  transsphenoidal resection
 b.  bromocriptine
 c.  clomiphene
 d.  lithium carbonate
 e.  thyroxine

CLINICAL CASE PROBLEM 6

A 42-Year-Old Woman with Increased Body 
Hair and Purple Streaks on Her Abdomen

A 42-year-old woman comes to your office with 
the following signs and symptoms: obesity (she 
has gained 40 pounds in the past 6 months), ele-
vated blood pressure at her last walk-in clinic visit, 
increased body hair, purple streaks on her abdomen, 
“a fat face” (her description), and pains in her bones 
and joints.

She is taking no medication at present, nor has she 
been taking any medication for the past year.

On examination, her body mass index is 35 kg/m2. 
Her blood pressure is 160/110 mm Hg; she has obvi-
ous hirsutism over her entire body, and her abdomen 
(which is obese) has purple striae. Her face not only 
is plethoric but also demonstrates a double chin. Her 
thoracic spine shows evidence of what is known as a 
buffalo hump.

 16.  On the basis of the information provided, what is the 
most likely diagnosis in this patient?

 a.  Conn syndrome
 b.  Cushing syndrome
 c.  Addison syndrome
 d.  primary hyperparathyroidism
 e.  prolactinoma

 17.  Of all possible causes of the condition in this patient, 
which of the following is the most common?

 a.  adenoma of the adrenal gland
 b.  adenoma of the pituitary gland
 c.  hyperplasia of the adrenal gland
 d.  corticosteroid therapy for suppression of 

inflammation
 e.  small cell carcinoma of the lung

 18.  Which of the following is (are) an appropriate screen-
ing test(s) for this patient?

 a.  serum cortisol
 b.  low-dose dexamethasone (cortisol analogue) sup-

pression test
 c.  24-hour urine for free cortisol
 d.  all of the above
 e.  none of the above

 19.  An imaging study confirms that this patient has the 
most common cause of Cushing syndrome. Which of 
the following is the recommended treatment?

 a.  surgery to remove the adenoma of the pituitary gland
 b.  surgery to remove the adenoma of the adrenal gland
 c.  surgery to remove the carcinoma of the adrenal gland
 d.  chemotherapy to kill as much abnormal tissue as 

possible
 e.  none of the above

 20.  Which of the following conditions is metastatic 
malignant disease most likely to mimic?

 a.  Cushing syndrome
 b.  primary hyperparathyroidism
 c.  Conn syndrome
 d.  Addison syndrome
 e.  Nelson syndrome

CLINICAL CASE MANAGEMENT PROBLEM

For hyperparathyroidism:
 1.  Define the condition.
 2.  Provide the sex predilection.
 3.  Provide the age predilection.
 4.  Explain the pathogenesis.
 5.  Provide the clinical symptoms.
 6.  Explain the mnemonic “stones, bones, abdominal 

groans, and psychic moans.”
 7.  Explain the changes in blood and serum levels  

that characterize the condition.
 8.  Discuss treatment.
 9.  Identify the most characteristic laboratory abnormality.
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ANSWERS

 1.  b. The condition is acromegaly, which often goes 
undiagnosed for many years. Acromegaly produces 
many signs and symptoms, including the following:

 1.  General symptoms: (a) fatigue, (b) increased sweat-
ing, (c) heat intolerance, and (d) weight gain

 2.  Changes in peripheral and general appearance: (a) 
enlarging hands and feet, (b) coarsening facial fea-
tures, (c) oily skin, and (d) hypertrichosis

 3.  Head: (a) headaches, (b) parotid enlargement, and 
(c) frontal bossing

 4.  Nose-throat: (a) sinus congestion, (b) voice change, 
(c) obstructive sleep apnea, and (d) goiter

 5.  Cardiovascular system: (a) hypertension, (b) con-
gestive cardiac failure, and (c) left ventricular 
hypertrophy

 6.  Genitourinary system: (a) kidney stones, (b) 
decreased libido or impotence, (c) infertility, and 
(d) oligomenorrhea

 7.  Neurologic system: (a) paresthesias, (b) hypersom-
nolence, and (c) carpal tunnel syndrome

 8.  Muscular system: (a) weakness and (b) proximal 
myopathy

 9.  Skeletal system: (a) joint pains and (b) osteoarthritis

 2.  c. Acromegaly is almost always the result of a growth 
hormone excess caused by a pituitary adenoma.

 3.  e. Treatments include transsphenoidal pituitary 
microsurgery (treatment of choice), stereotac-
tic radiosurgery, somatostatin analogues such as 
octreotide or lanreotide, cabergoline (dopamine 
agonist), and growth hormone receptor blockers 
such as pegvisomant. The dopamine agonist per-
golide was withdrawn from the market because of 
adverse cardiac valvular effects. Endoscopic pitu-
itary microsurgery achieves remission in 70% of 
patients.

 4.  c. This patient has Addison disease or primary adre-
nocortical insufficiency. The prominent clinical fea-
tures of Addison disease include weakness (100%), 
weight loss (100%), hyperpigmentation (95%), and 
hypotension.

The pertinent laboratory findings include hypo-
natremia, hyperkalemia, increased blood urea nitro-
gen, hypercalcemia, increased plasma ACTH, and 
decreased serum cortisol level. In Addison disease, 
both the short ACTH stimulation test and the pro-
longed ACTH stimulation test yield no cortical 
response.

 5.  d. Most commonly, Addison disease results from 
an autoimmune destruction of the adrenal gland. 
At least 50% of patients with Addison disease have 
anti-adrenal antibodies. Other potential causes of 

adrenocortical insufficiency include tuberculosis, 
disseminated meningococcemia, and metastatic 
cancer.

 6.  c. Because of the acutely ill state of this patient, dexa-
methasone sodium phosphate 4 mg every 12 hours or 
hydrocortisone 100 mg intravenously every 6 hours 
for 24 hours should be administered acutely. If the 
patient shows adequate clinical response, the dose may 
be tapered gradually and changed to oral prednisone.

 7.  d. The chronic treatment of Addison disease is a 
combination of hydrocortisone (15 to 25 mg/day) 
and fludrocortisone (0.05 to 0.3 mg/day). This com-
bination is based on the need for a combination of 
glucocorticoid replacement and mineralocorticoid 
replacement. Dosage is increased for stressful events 
such as infection. Watch for activation of latent 
tuberculosis.

 8.  d. This patient has nephrogenic diabetes insipidus. 
This has resulted from the lack of renal response to 
antidiuretic hormone (ADH); in this case, the diabe-
tes insipidus is of the nephrogenic subtype and caused 
by the drug lithium carbonate.
There are two basic types of diabetes insipidus: central 

(the central type is usually idiopathic) and nephrogenic 
(the collecting tubules of the kidney are not responsive 
to the ADH that is produced). The nephrogenic type is 
usually the result of either a drug (lithium carbonate and 
amphotericin B) or severe hypokalemia (which makes the 
renal tubules resistant to ADH).

 9.  e. The treatment for central diabetes insipi-
dus is desmopressin either intranasally or orally; 
nephrogenic diabetes insipidus is best treated by 
discontinuation of the offending drug (if the drug 
is the cause, as is the most common scenario). In 
the case of this patient, who was started on lith-
ium carbonate for treatment of bipolar affective 
disorder, a switch to carbamazepine would be most 
appropriate.

 10.  a. This patient has Conn syndrome.

 11.  a. Conn syndrome is primary hyperaldosteronism 
that is the result of an excess mineralocorticoid pro-
duction from (in most cases) a unilateral adenoma of 
the adrenal cortex. If it is not the result of an adenoma, 
hyperplasia of the adrenal cortex is found. The benign 
adenoma is usually present in the zona glomerulosa.
The clinical signs and symptoms of Conn syndrome 

are weakness (as a result of the effect of hypokalemia); 
hypertension; carbohydrate intolerance (as a result of 
increased insulin release from hypokalemia); and poly-
uria, polydipsia, and nocturia as the result of either hypo-
kalemic nephropathy or nephrogenic diabetes insipidus.
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Laboratory abnormalities include mild hypernatre-
mia; hypokalemic metabolic alkalosis; low renin; increased 
urine potassium; and an inability to suppress aldosterone 
with isotonic saline load, captopril, or use of another 
mineralocorticoid.

 12.  e. The treatment of choice for this patient, who 
most likely has a benign adenoma, is laparoscopic 
surgical removal of the adenoma. If a case of Conn 
syndrome were the result of bilateral hyperplasia 
of the adrenal glands, spironolactone would be the 
treatment of choice.

 13.  d. This patient has hyperprolactinemia, most likely 
from a pituitary microadenoma or macroadenoma. 
The combination of galactorrhea, amenorrhea, infer-
tility, and decreased libido is almost certainly the 
result of a prolactinoma.

 14.  e. A prolactinoma can be confirmed by a serum pro-
lactin level test. A level of serum prolactin of 300 ng/
mL or more is almost always the result of a pituitary 
adenoma (in the absence of pregnancy).
A magnetic resonance imaging (MRI) scan of the 

pituitary gland will confirm the diagnosis. Note that a 
prolactinoma is the most common overall pituitary tumor 
in women.

 15.  b. Treatment is controversial, but because of a 
high rate of recurrence with surgery, initial therapy 
with cabergoline or bromocriptine is the best choice. 
Treatment with dopamine agonists is not curative; it 
does, however, reduce both the prolactin level and 
tumor mass, as well as increase fertility. Side effects 
include nausea and vomiting, an increase in liver 
enzymes, and an increase in serum uric acid.

 16.  b. This patient has Cushing syndrome. The defi-
nition of Cushing syndrome is “a manifestation of 
hypercorticalism produced by any cause.”

 17.  b. The most common cause of Cushing syndrome 
is corticosteroid therapy. If steroids are excluded, the 
three major causes are as follows: (1) pituitary Cush-
ing disease (60% to 70%) as a result of an adenoma; 
(2) adrenal Cushing disease (15%) from an adenoma, 
hyperplasia, or malignant neoplasm; and (3) ectopic 
Cushing disease (15%) from a malignant neoplasm 
(small cell carcinoma of the lung).
Thus the most likely cause of Cushing syndrome 

in the patient described, who has not been taking 
any medication for more than 1 year, is a pituitary  
adenoma.

 18.  d. The clinical features of Cushing syndrome con-
sist of the following: (1) truncal obesity (90%); (2) 
hypertension (85%); (3) decreased glucose tolerance 
(80%); (4) hirsutism (70%); (5) wide, purple abdom-
inal striae (65%); (6) osteoporosis (55%); (7) pletho-
ric face; (8) easy bruising; (9) mental aberrations; and 
(10) myopathy.
In terms of laboratory tests, the best overall screen-

ing tests are serum cortisol level, low-dose (1 mg) dexa-
methasone suppression test (in Cushing syndrome, 
there is no suppression), and 24-hour urine for free 
cortisol. Confirmation tests include high-dose (8 mg) 
dexamethasone suppression test (suppresses pituitary 
Cushing but will not suppress adrenal or ectopic Cush-
ing) and plasma ACTH (normal to slightly increased 
in pituitary Cushing, markedly increased in ectopic 
Cushing, and very low in adrenal Cushing; suppressed 
by cortisol).

 19.  a. The correct answer is surgery to remove the 
pituitary adenoma.

 20.  b. Metastatic malignant disease is most likely to 
produce hypercalcemia. Hypercalcemia is most likely 
to mimic primary hyperparathyroidism. (Hyperpara-
thyroidism is discussed in the Solution to the Clinical 
Case Management Problem.)

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Hyperparathyroidism
 1.  Definition: Overactivity of the parathyroid glands 

(one or more of the four glands)
 2.  Sex predilection: females > males
 3.  Age predilection: 40 to 70 years
 4.  Pathology
 a.  82% of cases of hyperparathyroidism are the 

result of adenomas
 b.  15% of cases of hyperparathyroidism are the 

result of hyperplasia of the glands
 c.  3% are malignant
 5.  Clinical symptoms
 a.  Renal stones (calcium oxalate): most common 

symptomatic presentation

 b.  Peptic ulcer disease: calcium stimulates gastrin 
release

 c.  Acute pancreatitis: calcium activates 
phospholipases

 d.  Constipation: most common gastrointestinal 
complaint

 e.  Band keratopathy: metastatic calcification in the 
limbus of the eye

 f.  Nephrocalcinosis: polyuria, loss of concentrat-
ing ability and diluting capability as the result of 
metastatic calcification of the renal tubules

 g.  Pruritus: metastatic calcification in the skin
 h.  Short QT interval; bradycardia

Continued
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SUMMARY

Acromegaly
 1.  Signs and symptoms: enlarged hands, feet, and head; 

hypertension; cardiomegaly; weight gain
 2.  Pathology: results from pituitary adenoma, growth 

hormone
 3.  Treatment: transsphenoidal surgery, radiation, cab-

ergoline, somatostatin analogues, growth hormone 
receptor blockers

Addison Disease
 1.  Signs and symptoms: weakness, hypotension, 

hyperpigmentation
 2.  Pathology: autoimmune destruction of adrenal glands
 3.  Acute treatment: acutely ill: intravenous hydrocorti-

sone or dexamethasone
 4.  Chronic treatment: replacement with glucocorticoid 

(hydrocortisone) plus mineralocorticoid (fludrocortisone)
 5.  Results: adrenocortical insufficiency
Diabetes Insipidus
 1.  Signs and symptoms: polyuria, polydipsia as a result of 

deficiency of antidiuretic hormone
 2.  Subtypes: central and nephrogenic
 3.  Differential diagnosis: psychogenic polydipsia
 4.  Most common cause: nephrogenic subtype most com-

monly from lithium use
 5.  Treatment: desmopressin either intranasally or orally 

for central subtype
Prolactinoma
 1.  Signs and symptoms: galactorrhea, amenorrhea, infer-

tility, decreased libido
 2.  Frequency: most common pituitary tumor

 3.  Investigation and confirmation: serum prolactin level 
of 300 ng/mL or more; MRI scan of the pituitary gland

 4.  Differential diagnosis: rule out pregnancy, hyperthy-
roidism, and drugs (major tranquillizers, oral contra-
ceptive pills, intravenous cimetidine, opiates)

 5.  Treatment: transsphenoidal surgery, dopamine ago-
nists (bromocriptine)

Conn Syndrome
 1.  Signs and symptoms: weakness (as a result of hypoka-

lemia), hypertension, carbohydrate intolerance (poly-
uria, polydipsia)

 2.  Most common cause: adenoma of the adrenal
 3.  Pathology: excess mineralocorticoid production
 4.  Laboratory investigations: mild hypernatremia, hypo-

kalemic metabolic alkalosis
 5.  Treatment: adenoma removal; spironolactone for 

hyperplasia
Cushing Syndrome
 1.  Signs and symptoms: truncal obesity, carbohydrate 

intolerance, moon face, buffalo hump, abdominal 
striae, osteoporosis, psychic changes (depression and 
euphoria), easy bruising, myopathy, plethoric face

 2.  Pathology: pituitary adenoma, adrenal adenoma, ste-
roid therapy

 3.  Most common cause: corticosteroid therapy
 4.  Laboratory investigation: laboratory tests (screen): 

serum cortisol, 24-hour urine for cortisol, dexametha-
sone suppression test (1 mg); confirmation and differ-
entiation between pituitary Cushing, adrenal Cushing, 
and ectopic Cushing syndrome: plasma ACTH, high-
dose dexamethasone (8 mg) suppression test

 i.  Hypertension: calcium increases muscle contrac-
tion in the resistance vessels

 j.  Osteitis fibrosa cystica: late finding, commonly 
found in jaw, called brown tumor because of 
hemorrhage into cysts

 k.  Pseudogout: calcium pyrophosphate; positively 
birefringent crystals

 l.  Mental changes: personality changes, psychosis, 
and depression

 m.  Radiographic changes
 i.  “Salt-and-pepper skull” on radiograph
 ii.  Subperiosteal resorption of bone from the 

second and third middle phalanges and lam-
ina dura around the teeth

 iii.  Distal resorption of clavicle
 6.  The mnemonic “stones, bones, abdominal groans, 

and psychic moans”
 a.  Stones: calcium oxalate renal stones
 b.  Bones: osteitis fibrosa cystica, salt-and- pepper 

skull, resorption of clavicle, subperiosteal 

resorption of bone from the second and third 
phalanges and the lamina dura around the teeth

 c.  Abdominal groans: abdominal pain resulting from 
acute pancreatitis

 d.  Psychic moans: psychosis, depression
 7.  Changes in blood and serum
 a.  Hypercalcemia (most common characteristic)
 b.  Hypercalciuria
 c.  Hypophosphatemia
 d.  Hyperphosphaturia
 e.  Normal anion gap metabolic acidosis
 f.  Elevated parathyroid hormone levels (PTH)
 8.  Treatment
 a.  Adenoma: surgery to locate and to remove 

adenoma (obtain biopsy specimen from second 
gland to determine if it is atrophic)

 b.  Hyperplasia: subtotal parathyroidectomy, monitor 
for tetany postoperatively

 9.  Most common laboratory abnormality: 
hypercalcemia

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d
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SUMMARY—cont’d

 5.  Treatment
 a.  Exogenous Cushing: stop steroids, decrease dose, 

or use steroids every other day with a drug holiday
 b.  Endogenous Cushing: removal of adenoma in pitu-

itary and adrenal Cushing syndrome
Primary Hyperparathyroidism
 1.  Signs and symptoms: mnemonic: “stones, bones, 

abdominal groans, psychic moans”; renal colic (cal-
cium oxalate); acute pancreatitis; constipation; radio-
graph: bone resorption, salt-and-pepper skull

 2.  Pathology: most commonly adenoma of the parathy-
roid gland

 3.  Laboratory abnormalities: hypercalcemia, hypophos-
phatemia, hypocalciuria, hyperphosphaturia. Hyper-
calcemia is the most common metabolic abnormality; 
it also may occur in metastatic carcinoma. Elevated 
parathyroid hormone (PTH) in circulation supports 
the diagnosis.

 4.  Treatment: adenoma: removal; hyperplasia: subtotal 
parathyroidectomy

C H A P T ER  44

Immune-Mediated Inflammatory 
Disorders and Autoimmune 
Disease

CLINICAL CASE PROBLEM 1

A 32-Year-Old Woman with Pain in Her  
Finger

A 32-year-old woman comes into the office com-
plaining of a swollen, painful finger for 2 weeks. She 
otherwise feels well and has not noted any rash. 
On examination, her right middle finger is diffusely 
swollen and tender, but there are no other findings. 
You prescribe a nonsteroidal antiinflammatory drug 
(NSAID) and have her return in 3 weeks, at which time 
you find silvery-scaled erythematous patches on the 
extensor surfaces of both elbows.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following conditions is (are) considered 
an immune-mediated inflammatory disorder?

 a.  asthma
 b.  Crohn disease
 c.  psoriasis
 d.  type 1 diabetes
 e.  all of the above

 2.  What is this patient’s most likely diagnosis?
 a.  osteoarthritis
 b.  parvovirus B19 infection
 c.  psoriatic arthritis
 d.  Reiter syndrome
 e.  rheumatoid arthritis

 3.  Which of the following medications has (have) been 
approved by the U.S. Food and Drug Administration 
(FDA) for the treatment of ankylosing spondylitis, Crohn 
disease, psoriatic arthritis, and rheumatoid arthritis?

 a.  adalimumab (Humira)
 b.  etanercept (Enbrel)
 c.  infliximab (Remicade)
 d.  a and c
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 39-Year-Old Woman with Fatigue, Weight 
Loss, and Generalized Muscle Weakness

A 29-year-old woman comes into your office with 
fatigue, weight loss, and generalized muscle weakness. 
She has not had her menses in more than 6 months 
and has noticed darkening of her skin in certain areas. 
She has also noticed that she has not had to shave her 
underarms as frequently as she had to in the past. Her 
past medical history is unremarkable.

Examination reveals the following: blood pressure, 
90/60 mm Hg; pulse, 95 beats per minute; respiration, 
18 breaths per minute; temperature, 36.6° C; height, 
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66 inches; weight, 108 pounds; cardiovascular, normal; 
lungs, normal; abdomen, normal; and skin, hyperpig-
mentation noted at palmar creases, buccal mucosa, 
elbows, and knees.

Laboratory results are as follows:
Na+ = 135 mEq/L
K+ = 5.6 mEq/L
Glucose = 71 mg/dL
Blood urea nitrogen/creatinine = 34 mg/dL/1.3 mg/

dL
White blood cell count = 2800 cells/μL
Hemoglobin = 10.4 g/dL
Negative result of tuberculin purified protein deriva-

tive test
Negative pregnancy test result.

 4.  What is the most likely diagnosis?
 a.  hypothyroidism
 b.  Lyme disease
 c.  anorexia nervosa
 d.  Addison disease
 e.  hemochromatosis

 5.  Which of the following infectious diseases is not a 
known cause of the condition described?

 a.  African trypanosomiasis
 b.  histoplasmosis
 c.  infectious mononucleosis
 d.  syphilis
 e.  tuberculosis

CLINICAL CASE PROBLEM 3

A 35-Year-Old Woman with Joint Pains and a 
Rash

A 39-year-old woman consults with you about joint 
pains and a rash on her face. She tells you that her 
knees and hands have been very sore and sometimes 
swollen during the past few months. She has always 
had “excellent skin,” and she is upset about this “break-
out” on her cheeks. Her past medical history is nega-
tive, and she takes no prescription or over-the-counter 
medications.

Examination reveals tenderness over the hands 
and wrists with no palpable swelling, erythema, or 
increased warmth. There is an erythematous, macular 
rash on her cheeks with no involvement of the naso-
labial folds.

Laboratory tests reveal a thrombocytopenia (85,000/
mm3), leukopenia (2200/mm3), and proteinuria (2+).

 6.  What is the most likely diagnosis?
 a.  ankylosing spondylitis
 b.  Lyme disease
 c.  progressive systemic sclerosis
 d.  rheumatoid arthritis
 e.  systemic lupus erythematosus

 7.  Which of the following ophthalmologic condition(s) is 
(are) a potential manifestation(s) of this disease?

 a.  keratitis
 b.  optic neuropathy
 c.  sicca syndrome
 d.  uveitis
 e.  all of the above

 8.  Which of the following conditions is not associated 
with a positive antinuclear antibodies (ANA) sensitiv-
ity of more than 90%?

 a.  mixed connective tissue disease
 b.  rheumatoid arthritis
 c.  scleroderma
 d.  Sjögren syndrome
 e.  systemic lupus erythematosus

CLINICAL CASE PROBLEM 4

A 23-Year-Old Man with Low Back Pain

A 23-year-old man presents with a complaint of low 
back pain. He sometimes feels the pain in his buttocks, 
but there is no radiation into the legs. His back is stiff 
in the morning, but his pain tends to improve with exer-
cise. He is often awakened by back pain in the early 
morning hours.

 9.  Which of the following blood tests is most likely to be 
useful in determining the diagnosis?

 a.  anticyclic citrullinated peptide antibody
 b.  antinuclear antibody
 c.  erythrocyte sedimentation rate
 d.  HLA-B27
 e.  rheumatoid factor

CLINICAL CASE PROBLEM 5

Matching Questions 1 to 12

 10.  Match the characteristic with the type of arthritis.

Type of Arthritis Characteristic

 1.  Ankylosing 
spondylitis

 2.  Gonococcal arthritis
 3.  Systemic lupus 

erythematosus
 4.  Lyme disease
 5.  Rheumatic fever
 6.  Gouty arthritis
 7.  Juvenile rheumatoid 

arthritis
 8.  Reiter disease
 9.  Psoriatic arthritis
 10.  Inflammatory bowel 

disease arthritis

 a.  Positively birefringent 
crystals under a polariz-
ing microscope

 b.  Negatively birefringent 
crystals under a polariz-
ing microscope

 c.  Most common cause 
of infective arthritis in 
young adults

 d.  Conjunctivitis and 
urethritis are other 
features

 e.  Erythema chronicum 
migrans
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Type of Arthritis Characteristic

 11.  Calcium pyrophos-
phate dihydrate 
(CPPD) deposition 
disease

 12.  Tuberculous arthritis

 f.  Bamboo spine
 g.  Streptococcal pharyngi-

tis usually occurs first
 h.  Arthritis may precede 

abdominal symptoms
 i.  Renal failure is a major 

cause of death in this 
disease

 j.  Arthritis may appear 
before classic scaly skin 
lesions

 k.  Major cause of arthritis 
in children

 l.  Lung disease is a major 
manifestation of this 
disease in most patients

ANSWERS

 1.  e. An immune-mediated inflammatory disorder 
(IMID) is in a group of conditions characterized 
by abnormal immune function leading to acute or 
chronic inflammation. The conditions share common 
inflammatory pathways. There are a broad range of 
diseases referred to as IMID that include some or 
all types of allergies, asthma, cardiovascular disease, 
chronic obstructive pulmonary disease (COPD), some 
endocrine diseases such as type 1 diabetes, hepatitis, 
inflammatory bowel disease, and inflammatory skin 
conditions. Inflammatory proteins, called cytokines, 
are involved in these immune-mediated inflamma-
tory conditions. Tumor necrosis factor-α (TNF-α) 
is a cytokine that plays an especially important role 
in the inflammation and pathogenesis of IMIDs. In 
rheumatoid arthritis, TNF-α has been identified in 
the rheumatoid fluid and synovial membranes and is 
involved in leukocyte recruitment, synovial inflam-
mation, and cartilage degradation. In Crohn disease, 
TNF-α and other proinflammatory cytokines are 
responsible for inflammation of the intestinal mucosa.

 2.  c. The combination of a psoriatic rash makes pso-
riasis the mostly likely cause of this patient’s sau-
sage finger. A small percentage of patients have the 
arthritis before the rash appears. Unlike rheumatoid 
arthritis, psoriatic arthritis tends to be asymmetric, to 
have spinal involvement, and to have no joint nod-
ules. Peripheral joint involvement may be minimal in 
distribution but may also be aggressive.

 3.  d. Adalimumab and infliximab are anti–TNF-α 
agents that are FDA approved for the treatment 
of ankylosing spondylitis, Crohn disease, psoriatic 
arthritis, and rheumatoid arthritis. Infliximab is also 
FDA approved for the treatment of plaque psoriasis 

and ulcerative colitis. Etanercept is an anti–TNF-
α agent that is FDA approved for the treatment of 
ankylosing spondylitis, juvenile rheumatoid arthritis, 
psoriatic arthritis, and rheumatoid arthritis but not 
Crohn disease. Anti-TNF therapies may prove to be 
effective in many more conditions in which TNF-α is 
involved in the pathogenesis.

Interleukin-1 is another proinflammatory cytokine asso-
ciated with inflammatory joint destruction seen in rheu-
matoid	 arthritis.	 Anakinra	 (Kineret)	 is	 an	 interleukin-1	
receptor antagonist that has been approved for the treat-
ment of rheumatoid arthritis.

 4.  d. This patient has Addison disease. Autoimmune 
destruction of the adrenal glands accounts for most 
cases of the disease. Adrenal hemorrhage or infarction 
and certain infections, metastatic cancers, and drugs 
are less common causes of primary adrenal insuffi-
ciency. The symptoms of adrenal insufficiency usually 
begin gradually. Chronic fatigue, muscle weakness, 
loss of appetite, and nausea are the most common 
symptoms. Weight loss, hypotension, and hypogly-
cemia are common signs. Hyperpigmentation can be 
noted in the buccal mucosa and the skin, particularly 
in palmar creases, at pressure points such as at the 
elbows and knees, in perianal mucosa, and around the 
nipples. Unstimulated cortisol levels should be deter-
mined between 6 am and 8 am, although the results 
may be difficult to interpret if the patient is acutely ill. 
The synthetic adrenocorticotropic hormone (cosyn-
tropin) stimulation test is the usual test for primary 
adrenal insufficiency. The most common age range 
for Addison disease is 30 to 50 years.

In some cases, onset can be sudden. This is known as an 
addisonian crisis and is a medical emergency. Symptoms 
include penetrating pain in the low back, abdomen, or 
legs, and vomiting, diarrhea, hypotension, dehydration, 
and eventual loss of consciousness. Abnormal laboratory 
findings include hyperkalemia, hyponatremia, hypogly-
cemia, neutropenia, anemia, and elevated blood urea 
nitrogen and creatinine.
Treatment involves replacement of corticosteroid and 
mineralocorticoid hormones. If an addisonian crisis 
is suspected, do not delay treatment while waiting for 
confirming laboratory results. The combination of 
Addison disease with either autoimmune thyroid dis-
ease or type 1 autoimmune diabetes mellitus defines 
autoimmune polyglandular syndrome, type II (Schmidt 
syndrome). The type I version of autoimmune poly-
glandular syndrome (Whitaker syndrome) is rare and 
consists of adrenal insufficiency, hypoparathyroidism, 
and candidiasis.

 5.  a. As noted previously, some infections can cause pri-
mary adrenal insufficiency. These infections include 
African trypanosomiasis, histoplasmosis, human immu-
nodeficiency virus infection, paracoccidioidomycosis, 
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syphilis, and tuberculosis but not infectious mononu-
cleosis (Epstein-Barr virus).

 6.  e. This patient most likely has systemic lupus ery-
thematosus (SLE), a multisystem autoimmune dis-
ease. Patients with SLE have been shown to have 
autoantibodies in their blood years before the symp-
toms of SLE appear. SLE is much more prevalent 
in females and usually presents in the childbearing 
years.

According to the American College of Rheumatology, 
the diagnosis of SLE is made when four or more of the 
following 11 criteria are present:
 1.  Malar (butterfly) rash
 2.  Discoid rash
 3.  Photosensitivity
 4.  Oral ulcers
 5.  Polyarthritis
 6.  Serositis (pleuritis or pericarditis)
 7.  Renal disorder (persistent proteinuria or cellular 

casts)
 8.  Neurologic disorder (seizures or psychosis)
 9.  Hematologic disorder (hemolytic ane-

mia with reticulocytosis or leukopenia or 
thrombocytopenia)

 10.  Immunologic disorder (positive for anti-dsDNA 
antibody or anti-Sm antibody or antiphospho-
lipid antibody lupus anticoagulant or a false-pos-
itive serologic test result for syphilis)

 11.  Positive antinuclear antibody
In addition to blood and urine tests, the workup should 
include chest radiography and echocardiography to 
screen for pleural effusions, pulmonary infiltrates, and 
pericardial effusion.
Treatment options include NSAIDs; antimalari-
als such as hydroxychloroquine; corticosteroids; and 

immunosuppressant medications such as azathioprine, 
cyclophosphamide, and methotrexate.

 7.  e. All of the listed conditions are potential ophthalmo-
logic manifestations of systemic lupus erythematosus

 8.  b. Patients with rheumatoid arthritis have a positive 
ANA in approximately 40% of cases.

 9.  d. HLA-B27 has a sensitivity of more than 90% in 
ankylosing spondylitis (AS), so a positive result in a 
patient with suggestive history and findings can help 
confirm the diagnosis. This test is also at least 50% 
sensitive in cases of spondylitis associated with Reiter 
syndrome, psoriasis, and inflammatory bowel disease.

Rheumatoid factor should be negative, making AS a sero-
negative spondyloarthropathy. The pain of AS tends to 
be worse with rotation, side bending, and rest, whereas 
mechanical low back pain tends to be worse with flex-
ion, extension, and activity. AS patients often suffer from 
morning back stiffness and may have bamboo spine and 
sacroiliitis on lumbosacral radiography.

 10.   The matching answers are as follows:
 1.  f.
 2.  c.
 3.  i.
 4.  e.
 5.  g.
 6.  b.
 7.  k.
 8.  d.
 9.  j.
 10.  h.
 11.  a.
 12.  l.

SUMMARY

Immune-mediated inflammatory disorders (IMIDs) are 
conditions characterized by abnormal immune function 
leading to acute or chronic inflammation. The conditions 
in this group share common inflammatory pathways. 
A broad range of diseases can be referred to as IMID, 
including some or all types of allergies, arthritis, asthma, 
cardiovascular disease, COPD, endocrine disease, 
inflammatory bowel disease, and inflammatory skin con-
ditions. Within the realm of arthritic conditions, there 
are three distinct main disease targets: osteoarthritis pri-
marily affects the articular cartilage, rheumatoid arthritis 
primarily affects the synovium, and seronegative spon-
dyloarthropathies primarily affect the enthesis (the site 
where ligaments or tendons attach to bone).

Inflammatory proteins called cytokines are involved 
in these immune-mediated inflammatory conditions. 
TNF-α, a cytokine, plays an especially important role 
in the inflammation and pathogenesis. A broad range 

of medications, including anti–TNF-α, interleukin-1 
receptor antagonists, monoclonal antibodies, and other 
agents targeting specific aspects of the inflammatory cas-
cade, have been developed and are being used in some 
of the conditions listed. Corticosteroids are used in some 
of these conditions to help control inflammation. Their 
use may be acute or chronic. These medications may 
be delivered to the site of need in many different ways. 
Direct applications include topical creams, lotions, and 
ointments; nasal sprays; inhaled powders; and various 
forms per rectum. Corticosteroid treatment can also be 
systemic through oral or parenteral forms of medication.

NSAIDs are used in some cases to help control inflam-
mation and in other cases for their analgesic effect. Mon-
telukast and zafirlukast are nonsteroidal agents that help 
control inflammation in asthma by acting as leukotriene 
receptor antagonists. Montelukast is also FDA approved 
for use in allergic rhinitis.
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Human Immunodeficiency Virus 
Infection

CLINICAL CASE PROBLEM 1

A 25-Year-Old Pregnant Woman Is Referred 
to You by the Obstetrics/Gynecology Clinic 
Because Her Rapid HIV Test Result Is Positive

A 25-year-old woman presents for her first obstetrics/
gynecology (Ob/Gyn) appointment for a routine initial 
visit, during which an OraQuick Advance rapid human 
immunodeficiency virus (HIV) test is performed, and the 
result is determined to be positive. She is gravida 1 para 
0, and her last menstrual period was 20 weeks ago. She 
has no complaints and is exuberant about her preg-
nancy. She is in a monogamous relationship with her 
husband, and he presents to the Ob/Gyn appointment 
with her. She denies intravenous drug use (IVDU) or 
blood transfusion, and her only lifetime sexual partner is 
her husband. Her physical examination is unremarkable 
and consistent with an 18-week gestation. Her husband 
is taken to a separate room and denies IVDU or having 
sex with men, and he states that he has been monog-
amous with his wife for the past 5 years. He states that 
he is feeling well and has no complaints. He agrees to a 
rapid HIV test, the result of which is negative.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Regarding the patient’s positive test result, the cur-
rently recommended next step is to consider which of 
the following?

 a.  advise the patient that she should begin antiretrovi-
ral medications to prevent HIV transmission to the 
baby

 b.  perform a confirmatory HIV Western blot test
 c.  advise the patient that she is likely to be HIV posi-

tive and should practice safe sex
 d.  begin prenatal vitamins and refer to an Ob/Gyn 

clinic that specializes in the treatment of HIV-in-
fected pregnant women

 e.  do not give the patient any information until the 
confirmatory Western blot has been performed

 2.  Regarding rapid HIV tests, which of the following 
statements is true?

 a.  because false-positive results of the rapid HIV test 
are known to occur, rapid HIV tests should be per-
formed only when the answer will alter the immi-
nent medical management

 b.  the positive predictive value of the rapid HIV test 
depends in part on the HIV prevalence of the pop-
ulation that is being tested

 c.  the sensitivity of all rapid HIV tests is similar and is 
approximately 80%

 d.  all rapid HIV tests must be repeated for confirmation
 e.  HIV enzyme immunoassay (EIA) results are more 

accurate than HIV rapid test results

 3.  According to the Centers for Disease Control and 
Prevention (CDC) guidelines for HIV testing, which 
of the following persons should have an HIV test per-
formed as part of his or her routine health care?

 a.  20-year-old homosexual man in an area of low HIV 
prevalence (i.e., less than 0.1% HIV prevalence)

 b.  35-year-old woman in a monogamous relationship 
in an area where the prevalence of HIV is known to 
be greater than 0.1%

 c.  70-year-old woman who denies high-risk behavior 
for HIV infection but lives in an area of high HIV 
prevalence

 d.  55-year-old sexually active heterosexual man who 
reports two new sexual partners and had a negative 
HIV test result 1 year ago

 e.  all of the above should be tested

CLINICAL CASE PROBLEM 2

A 25-Year-Old Man Presents for Initial HIV 
Evaluation

A 25-year-old white man was recently discharged from 
the hospital with a diagnosis of bacterial pneumonia. His 
past medical history is significant for a nephrectomy after a 
motor vehicle accident 10 years ago, aseptic meningitis 12 
months ago, and one prior episode of bacterial pneumonia 
5 months ago. His physical examination is remarkable for 
oral thrush. In the hospital, the results of an HIV EIA and 
Western blot returned positive. A CD4 T-lymphocyte cell 
count was 30, and HIV ribonucleic acid (RNA; viral load) 
was more than 100,000 copies/mL. His Venereal Disease 
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Research Laboratory (VDRL) test result returned positive 
(1:256), and a tuberculin skin test (TST) response mea-
sured 8 mm of induration. His hemoglobin was 11.7 g/dL, 
and he had a white blood cell count of 4000 cells/mm3 and 
a platelet count of 70,000 cells/mL.

 4.  All of the following should be performed as part of an 
initial workup for HIV infection except for which of the 
following laboratory tests?

 a.  genotype
 b.  Toxoplasma gondii immunoglobulin G (IgG)
 c.  hepatitis C antibody
 d.  cytomegalovirus (CMV) IgG
 e.  cryptococcal antigen

 5.  Antiretroviral (ARV) medication should be recom-
mended to this patient for which of the following 
reasons?

 a.  latent TB infection (LTBI)
 b.  syphilis
 c.  multiple episodes of pneumonia
 d.  his HIV RNA is more than 100,000 copies/mL
 e.  all of the above

 6.  Which of the following conditions meets the criteria for 
an acquired immune deficiency syndrome (AIDS)-de-
fining opportunistic infection in this patient?

 a.  aseptic meningitis
 b.  syphilis
 c.  oral thrush
 d.  thrombocytopenia
 e.  none of the above

 7.  The patient and his partner present for a follow-up 
examination. They are concerned about HIV transmis-
sion from the patient to his partner. The partner recently 
tested HIV negative (HIV EIA). Which of the following 
is (are) reasonable recommendation(s) to give?

 a.  the partner should have a repeated HIV test per-
formed in 3 months, or consideration should be 
given to a proviral deoxyribonucleic acid (DNA) 
assessment

 b.  practices that increase the likelihood of blood con-
tact, such as sharing of razors and toothbrushes, 
should be avoided

 c.  risks associated with specific sexual behavior and 
the role of abstinence or risk reduction should be 
discussed

 d.  casual contact through closed-mouth kissing is not 
a risk for transmission of HIV

 e.  all of the above

 8.  You review baseline laboratory results with the patient. 
Results are as follows: CMV IgG negative; T. gondii IgG 
positive; TST skin test response, 8 mm of induration; 
hepatitis A IgM negative and IgG positive; hepatitis B 
surface antigen (HBsAg) negative and surface antibody 

(HBsAb) negative; and hepatitis C antibody (HCAb) 
positive. Which of the following actions should be taken?

 a.  Pneumovax immunization deferred until CD4 cell 
count is higher than 200 cells/mm3

 b.  isoniazid prescription once a chest radiograph is 
performed and is normal

 c.  refer to ophthalmology for CMV screening
 d.  azithromycin 600 mg orally once a day
 e.  all of the above

CLINICAL CASE PROBLEM 3

A 32-Year-Old African-American Woman 
Presents with an Acute Retroviral Syndrome 
(Seroconversion Reaction)

A 32-year-old African-American woman comes to your 
office with a fever, lymphadenopathy, headache, and 
pharyngitis. Physical examination demonstrates oral 
thrush and hepatosplenomegaly. The patient reports 
unprotected sex with a bisexual man, and you suspect 
that this patient may have acute retroviral syndrome.

 9.  Which of the following signs and symptoms occur(s) 
with a frequency of more than 75% in this syndrome?

 a.  diarrhea
 b.  fever
 c.  headache
 d.  hepatosplenomegaly
 e.  all of the above

 10.  What laboratory test is most useful in establishing 
the diagnosis of an acute retroviral syndrome in this 
patient?

 a.  monospot test
 b.  gp41 antigen
 c.  HIV RNA
 d.  HIV rapid test
 e.  HIV EIA

 11.  Regarding the acute retroviral syndrome, which of 
the following statements is true?

 a.  Epstein–Barr virus (EBV) mononucleosis should 
be considered in the differential diagnosis

 b.  patients are generally less infectious during this time
 c.  an HIV RNA viral load of more than 500 copies/

mL is diagnostic of acute retroviral syndrome
 d.  acute retroviral syndrome is seen infrequently, less 

than 30% of the time
 e.  time from HIV exposure to the acute retroviral 

syndrome is 5 to 7 days

 12.  According to the CDC, which of the following mes-
sages regarding transmission of HIV from HIV-pos-
itive persons is true?

 a.  oral sex is not associated with HIV transmission
 b.  having sex with a person with undetectable HIV 

RNA is not associated with HIV transmission
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 c.  the relative risk of receptive anal intercourse is 
10 times higher than the risk of insertive fellatio 
(penile-oral sex)

 d.  the relative risk of HIV transmission without con-
dom use is 20 times higher than that with condom 
use

 e.  none of the above

 13.  What is the most common cause of meningitis in a 
patient with advanced AIDS?

 a.  cytomegalovirus
 b.  herpes simplex
 c.  coccidioidomycosis
 d.  toxoplasmosis
 e.  cryptococcosis

 14.  The ideal time to discontinue secondary prophy-
laxis is present in all except which of the following 
scenarios? Assume that all of the patients are receiv-
ing an effective, highly active antiretroviral therapy 
(HAART) regimen.

 a.  patient with a history of Pneumocystis jiroveci pneu-
monia and CD4 cell count that has increased to 
more than 200 cells/mL for 6 months

 b.  patient with disseminated Mycobacterium avium 
complex (MAC) whose CD4 cell count has 
increased to more than 100 cells/mL for 6 months 
and who has completed 12 months of effective 
MAC therapy

 c.  patient with central nervous system (CNS) toxo-
plasmosis whose CD4 cell count has been higher 
than 200 cells/mL for 6 months and has completed 
his initial therapy for CNS toxoplasmosis

 d.  patient with coccidioidomycosis meningitis whose 
CD4 cell count has increased to more than 200 
cells/mL for 6 months and has completed initial 
therapy for coccidioidomycosis

 e.  patient with cryptococcal meningitis whose CD4 
cell count has increased to more than 200 cells/mL 
for 3 months and has completed initial therapy for 
cryptococcal meningitis

 15.  A 25-year-old asymptomatic person with HIV infec-
tion is diagnosed with chronic active hepatitis B. His 
CD4 cell count is 530 cells/mm3, and HIV RNA is 
12,400 copies/mL. Which of the following treat-
ments of hepatitis B is an appropriate option?

 a.  lamivudine
 b.  tenofovir
 c.  adefovir
 d.  entecavir
 e.  emtricitabine

 16.  Which of the following metabolic complications is 
(are) implicated in the treatment of HIV infection 
with HAART?

 a.  osteoporosis

 b.  insulin resistance/diabetes
 c.  lipoatrophy
 d.  lipodystrophy
 e.  all of the above

 17.  Which of the following scenarios places the health 
care worker at the highest risk for HIV transmission?

 a.  A large amount of vomitus from a patient with 
AIDS is spewed onto nonintact skin. The patient’s 
last HIV RNA was more than 750,000 copies/mL 
1 week ago.

 b.  An HIV patient jerks while an arterial blood gas 
needle is being inserted into the radial artery. The 
needle is accidentally stuck into the thigh of the 
physician drawing the blood. The patient has been 
diagnosed with the acute retroviral syndrome, and 
an HIV RNA test is pending.

 c.  The gloved hand of a physician is accidentally 
stuck while a spinal needle is being withdrawn 
from a spinal tap procedure on an HIV patient. 
The patient’s last HIV RNA was 30,000 copies/
mL 6 months ago.

 d.  After a bimanual examination of an HIV-positive 
patient, the glove on the physician’s hand is noted 
to be broken. The patient’s last HIV RNA was 
more than 750,000 copies/mL.

 e.  A needlestick injury occurs on the gloved hand of 
a physician who is suturing a laceration on an HIV 
patient. One week ago, the patient’s last HIV RNA 
was more than 750,000 copies/mL.

 18.  A patient is diagnosed with disseminated crypto-
coccosis and has positive cerebrospinal fluid (CSF), 
blood, and urine cultures for Cryptococcus. His CD4 
cell count is 10, and HIV RNA is more than 750,000 
copies/mL. Which of the following statements is 
(are) true?

 a.  one of the criteria for discontinuation of fluco-
nazole suppressive therapy is a negative CSF cryp-
tococcal serum antigen

 b.  early therapy with prednisone has demonstrated a 
survival advantage

 c.  increased intracranial pressure is associated with 
increased mortality

 d.  all of the above
 e.  none of the above

 19.  Which of the following AIDS-associated malignant 
neoplasms is least associated with immunosuppres-
sion (low CD4 cell count)?

	 a.	 	Kaposi	sarcoma
 b.  systemic high-grade B-cell lymphoma, immuno-

blastic
 c.  primary lymphoma of the brain
 d.  invasive cervical cancer
 e.  systemic high-grade B-cell lymphoma, Burkitt 

lymphoma
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ANSWERS

 1.  b. All positive results of the HIV rapid test require 
a confirmatory Western blot or immunofluorescent 
assay (IFA). An HIV EIA is not required, but if it is 
performed and the results are negative, a confirma-
tory test is still required. For persons with a negative 
or indeterminate confirmatory test result, follow-up 
HIV testing should be repeated 4 weeks after the ini-
tial positive rapid HIV test result.
Before a rapid test is performed, patients should be 

counseled that they will receive the results at the same 
visit and, if positive, the meaning of a preliminary pos-
itive result. In the event of a positive rapid HIV test 
result, the provider should emphasize the importance 
of confirmatory testing. Providers should collect blood 
or saliva for the confirmatory test at the same visit and 
schedule an appointment for results of the confirmatory 
test. In 2006, the FDA approved a new test, Aptima, for 
the diagnosis of primary HIV-1 infection as well as for 
confirmation of HIV-1 infection when tests for antibod-
ies to HIV-1 are positive. Aptima is a qualitative nucleic 
acid test that detects the RNA of HIV-1 and may be used 
as an alternative to the Western blot for confirmation. 
Aptima may be helpful for diagnosis of early HIV-1 
infections before antibodies have developed as well as in 
cases in which the Western blot is indeterminate. Con-
sideration may be given as well for assessment of HIV 
proviral DNA.

The patient in Clinical Case Problem 1 should be 
counseled about the chance that her positive HIV rapid 
test result could be a false positive as well as about risk 
reduction behaviors while awaiting the results of the 
Western blot. The patient and her husband had con-
firmatory HIV tests performed, and the results of both 
were negative, including a repeated HIV test performed 
4 weeks later.

 2.  b. Rapid HIV tests are an important tool to assess 
for early HIV infection in high-prevalence areas for 
high-risk individuals and for women in labor and 
delivery as well as in other nontraditional or high-risk 
settings. Rapid HIV tests have also been employed in 
emergency departments, inpatient hospital settings, 
and correctional facilities and for occupational expo-
sures. In 2000, the CDC estimated that 31% of indi-
viduals who tested at a public sector testing site did 
not return for HIV test results.
Four rapid HIV tests have been approved by the 

FDA and share many common features. In all of these 
tests, HIV antigens are affixed to the test membrane 
or test strip. If the patient has HIV antibodies present, 
the antibodies will bind to the affixed HIV antigens. 
No instrumentation is required for these tests, and the 
tests are interpreted by visual inspection. When used 
according to the manufacturer’s guidelines, these tests 

range in sensitivity from 99.3% to 100% and in spec-
ificity from 98.6% to 99.9% and are similar to HIV 
EIA. False-positive results are known to occur (testing 
is designed to have greater sensitivity than specific-
ity) and are measured by the positive predictive value 
(PPV), which is the probability that the patient has the 
disease if the test result is positive. PPV will decrease if 
the prevalence of HIV infection is low (less than 0.1% 
population prevalence) and increase if the prevalence 
of HIV infection is high (0.2% to 0.3% population 
prevalence). All positive rapid HIV tests require con-
firmatory Western blot or IFA. However, a negative 
rapid HIV test result does not require confirmation. 
False-negative rapid HIV test results occur rarely and 
may be seen during evolution of acute HIV infection 
and before HIV antibodies have developed. Individuals 
with HIV exposure within 3 months prior should be 
instructed to retest at 6, 12, and 24 weeks after HIV 
exposure.

 3.  e. In April 2013, the United States Preventive Ser-
vices Task Force (USPSTF) recommended that cli-
nicians screen adolescents and adults ages 15 to 65 
years for HIV infection. Younger adolescents and 
older adults who are at increased risk should also be 
screened. They also recommend screening all preg-
nant women for HIV, including those who present in 
labor whose HIV status is unknown.

 4.  e. Initial laboratory evaluation of a new HIV-pos-
itive patient should include an HIV antibody test (if 
one is not available), CD4 T-lymphocyte cell count, 
plasma HIV RNA, complete blood count, chemistry 
profile, transaminase levels, blood urea nitrogen and 
creatinine concentrations, urinalysis, rapid plasma 
reagin or VDRL test, TST (unless there is a history 
of prior tuberculosis or positive skin test response), 
T. gondii IgG, hepatitis serologies (A, B, and C), and 
cervical Pap smear in women and anal Pap smear 
for men as well as other sexually transmitted dis-
ease assessment. A genotype is preferred to evaluate 
the treatment-naive patient as presented here (or 
patients with early virologic failure or patients no 
longer receiving therapy). The CD4 T-lymphocyte 
cell count is part of the HIV staging system and iden-
tifies those patients at higher risk for life-threatening 
opportunistic infections (less than 200). Prophylaxis 
for opportunistic infections is based on results of the 
CD4 T-lymphocyte cell count. HIV RNA and T-cell 
counts have been shown to be prognostic indicators 
of HIV disease progression and are used to monitor 
response to ARV (HAART) medications. Fasting 
blood glucose and lipid levels are recommended for 
those at risk for cardiovascular disease and for base-
line evaluation before initiation of ARV medications 
(especially protease inhibitors).
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The HIV genotype test has become part of the ini-
tial HIV evaluation since transmission of HIV-resistant 
virus has been documented, occurs more frequently, and 
is associated with suboptimal response to initial ARV 
medication selection for presumed “wild type.” The 
genotype assays detect mutations in the reverse tran-
scriptase and protease portions of the genome. These 
mutations predict resistance to specific antiretroviral 
drugs and can guide selection of initial HAART. HIV 
genotype tests should be performed for those with HIV 
RNA of more than 1000 copies/mL, even if ARV therapy 
will be deferred. (For severe cases of acute seroconver-
sion reaction, empirical therapy may be considered and 
revised appropriately if necessary on receipt of labora-
tory results.) HIV genotyping should not be performed 
for those individuals with HIV RNA of less than 1000 
copies/mL because amplification of the virus is unreli-
able. The International AIDS Society–USA maintains a 
list of significant resistance-associated mutations that can 
be reviewed at www.iasusa.org. The cryptococcal antigen 
test is a latex agglutination test that measures cryptococ-
cal polysaccharide antigen and should be reserved for 
symptomatic patients.

 5.  e. ARV medications should be initiated for any 
HIV-positive person with a T-lymphocyte count 
less than 500 cells/mL or over 100,000 HIV RNA 
copies/mL.

 6.  e. Oral thrush, aseptic meningitis, and thrombocy-
topenia may be examples of symptomatic HIV infec-
tion but are not AIDS-defining diagnoses. Other 
examples of symptomatic HIV infection include vul-
vovaginal candidiasis, cervical dysplasia, and consti-
tutional symptoms such as fever or diarrhea for more 
than 1 month and the findings of oral leukoplakia. 
The AIDS-defining opportunistic infections are as 
follows:

	 •	 	Candidiasis:	esophagus,	trachea,	or	bronchi
	 •	 	Coccidioidomycosis,	extrapulmonary
	 •	 	Cryptococcosis,	extrapulmonary
	 •	 	Cervical	cancer,	invasive
	 •	 	Cryptosporidiosis,	chronic	intestinal	(>1	month)
	 •	 	CMV	disease	retinitis,	or	CMV	in	other	than	liver,	

spleen, nodes
	 •	 	HIV	encephalopathy
	 •	 	Herpes	simplex	virus	infection	with	mucocuta-

neous ulcer for more than 1 month, bronchitis, 
pneumonia

	 •	 	Histoplasmosis,	disseminated
	 •	 	Isosporiasis,	more	than	1	month
	 •	 	Kaposi	sarcoma
	 •	 	Lymphoma:	primary	CNS,	Burkitt,	immunoblastic
	 •	 	Mycobacterium avium-intracellulare complex (MAC 

or MAI), extrapulmonary
	 •	 	Mycobacterium kansasii, extrapulmonary

	 •	 	Mycobacterium tuberculosis, pulmonary or extrapul-
monary

	 •	 	Pneumocystis jiroveci pneumonia (formerly Pneumo-
cystis carinii pneumonia)

	 •	 	Pneumonia,	two	or	more	episodes	in	1	year
	 •	 	Progressive	multifocal	leukoencephalopathy
	 •	 	Salmonella bacteremia, recurrent
	 •	 	Toxoplasmosis,	cerebral
	 •	 	Wasting	syndrome

 7.  e. All of these recommendations are appropriate. 
The patient’s partner should have a repeated HIV 
test performed in 3 months because he could have 
recently been infected and still have a negative HIV 
test result. A proviral DNA (specific to T-cell cyto-
plasmic replication of viral RNA to proviral DNA, 
which will enter the nucleus) may offer an ear-
lier insight into a situation. Practices that increase 
the likelihood of blood contact, such as sharing of 
razors and toothbrushes, should be avoided. Gloves 
should be worn during contact with blood or other 
body fluids that could possibly contain blood. Casual 
contact through closed-mouth or “social” kissing is 
not a risk for transmission of HIV. High-risk sex-
ual practices include intercourse. HIV infection has 
been documented to occur in unprotected anal inser-
tive or receptive intercourse, unprotected vaginal 
insertive or receptive intercourse, unprotected oral 
receptive intercourse, and unprotected oral insertive 
intercourse. Lower HIV transmission risk has been 
attributed to the use of latex and vinyl condoms. The 
patient and partner should be advised of the risk of 
HIV transmission through sexual contact, including 
choices to lower these risks of HIV transmission. 
Patients at high risk of HIV infection should now be 
offered prophylaxis with Truvada based on current 
guidelines for therapy.

 8.  b. Although some immunizations in the HIV-in-
fected population are still controversial, the risk 
of vaccination is minimal and may provide benefit. 
HIV-positive patients with CD4 cell counts of less 
than 200 cells/mL are less likely to mount an effective 
humoral response to Pneumovax, but the vaccination 
is safe and should be given. Once the CD4 cell count 
is higher than 200 cells/mL, pneumococcal vaccina-
tion may be repeated. Pneumovax should be given 
every 5 years. Other recommended vaccinations are 
influenza vaccine (every year) and tetanus–diphthe-
ria–acellular pertussis (once) or the diphtheria-teta-
nus booster vaccine (every 10 years). Hepatitis A and 
B vaccine series should be administered if hepatitis 
A IgG is negative and hepatitis B surface antibody 
is negative, respectively. Live virus vaccines, such 
as oral poliovirus and varicella-zoster, are contrain-
dicated. Human papillomavirus (HPV) vaccination 
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series for HIV-positive women between the ages 
of 11 and 40 years is recommended and, recently, 
has been found to be effective in men but is incom-
plete for high-risk HPV for anorectal carcinoma (a 
hexavalent vaccine is under investigation specifically 
for men).
The patient’s TST response is positive because it 

measures more than 5 mm of induration. He is con-
sidered to have LTBI and so should be treated with 
a 9-month regimen of isoniazid along with pyridox-
ine after active TB has been excluded. The evaluation 
should include a review of symptoms with a focus on 
pulmonary and extrapulmonary forms of TB. A physical 
examination should be performed to evaluate the patient 
for lymphadenopathy, draining fistulas, localized bone 
pain, or hepatosplenomegaly. Further diagnostic test-
ing should be performed on the basis of the symptoms 
and physical examination findings. A chest radiograph 
is required for all patients with LTBI. Referral to an 
ophthalmologist for screening for CMV retinitis is part 
of HIV primary care for HIV-positive patients with a 
positive CMV IgG and a CD4 cell count of less than 50 
cells/mL.

Finally, all patients with a CD4 cell count of less 
than 200 cells/mL require pneumocystis pneumonia 
(PCP) prophylaxis, and trimethoprim-sulfamethoxaz-
ole (Bactrim DS) every 24 hours is an appropriate reg-
imen if the patient is not allergic to sulfa drugs. This 
patient also requires prophylaxis against MAC. Options 
for MAC prophylaxis include azithromycin, 1200 mg 
every week, and clarithromycin, 500 mg every 12 hours. 
Herpetic prophylaxis should be considered with acyclo-
vir (Zovirax) or valacyclovir (Valtrex) with low T-cell 
counts and may be necessary long term. Candida pro-
phylaxis with fluconazole should be given until T-cell 
counts have been above 200 cells/mL for 3 months. 
Prophylaxis is also indicated for HIV-positive patients 
with CD4 cell counts of less than 100 cells/mL and 
positive T. gondii IgG. Trimethoprim-sulfamethoxaz-
ole (Septra) will provide prophylaxis against both PCP 
and T. gondii. For the sulfa-allergic patient, a regimen 
containing dapsone, pyrimethamine, and leucovorin is 
another option.

 9.  b. The most common symptoms seen in the acute 
retroviral syndrome are fever, lymphadenopathy, 
pharyngitis, and myalgias and arthralgias; all are seen 
in more than 75% of cases. Other common symp-
toms include maculopapular rash, nausea, vomiting, 
and diarrhea. Up to 50% of patients will experience 
severe headaches and may have signs of meningitis or 
encephalitis.

 10.  c. The acute retroviral syndrome is frequently 
associated with a high HIV RNA, usually in the 
range of 1 × 105 to 108 copies/mL. The standard 
HIV EIA and Western blot may remain negative 

for a number of weeks after seroconversion. Provi-
ral DNA studies may add insight, as may high p24 
antigen levels, which may be present and could also 
be useful in this scenario. A monospot test does 
not establish the diagnosis but may be performed 
to exclude Epstein-Barr virus (EBV) mononucle-
osis. Other common laboratory abnormalities are 
thrombocytopenia, lymphopenia, lymphocytosis, 
and transaminitis.

 11.  a. The differential diagnosis of acute retroviral syn-
drome should include EBV mononucleosis, CMV 
mononucleosis, toxoplasmosis, rubella, viral hepati-
tis, syphilis, primary herpes simplex virus infection, 
influenza, and drug reactions. An acute retroviral 
syndrome should be considered in any patient for 
whom you are considering EBV mononucleosis and 
in whom the monospot test result is negative. Patients 
tend to have high HIV RNA levels during acute 
retroviral syndrome and are highly infectious from 
either sexual activity or sharing of needles. Acute ret-
roviral syndrome symptoms occur in 50% to 90% of 
patients and usually last 1 or 2 weeks and infrequently 
up to 10 weeks and vary in intensity from subclinical 
to extremely severe. The time from HIV exposure to 
symptoms is usually 2 to 6 weeks. In general, the HIV 
viral particle gains entry through the mucosa within 
48 hours and has migrated to regional node T cells 
within 2 weeks after uptake.

 12.  d. Providing the relative risk associated with spe-
cific sex acts and condom use to HIV-positive per-
sons allows the individuals to compare personal 
choices of sex acts and condom use. The absolute 
risk of insertive fellatio (penile-oral sex) is estimated 
to be 1 per 20,000 exposures. The relative risks of 
sex acts are as follows: insertive fellatio, 1; receptive 
fellatio, 2×; insertive vaginal sex, 10×; receptive vag-
inal sex, 20×; insertive anal sex, 13×; and receptive 
anal sex, 100×. Sex with the use of a condom is 1×, 
whereas sex without the use of a condom is 20×. The 
risks of these choices are multiplicative. For example, 
insertive fellatio with the use of a condom is 1 (1 × 1), 
whereas the risk of receptive anal sex without the use 
of a condom is 2000 (20 × 100). Although insertive 
fellatio has a relative risk of 1, there are well-docu-
mented reports of HIV transmission through unpro-
tected oral sex. HIV transmission is reduced when 
the HIV RNA declines, but it is known that genital 
secretions may be a protected compartment for HIV 
that is not reflected by the serum HIV RNA. The 
relative risk based on HIV RNA is as follows: less 
than 3500 copies/mL, 1; 3500 to 9999 copies/mL, 
5.8×; 10,000 to 49,999 copies/mL, 6.91×; and more 
than 50,000 copies/mL, 11.87×. Pre-ejaculate has a 
higher HIV concentration than does the formal ejac-
ulate material.
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 13.  e. Cryptococcal meningitis is the most common 
fungal infection of the CNS in the HIV-infected 
patient, most commonly presenting as meningitis. 
Cryptococcus may also cause a space-occupying mass 
effect or meningoencephalitis. The majority of cases 
develop when the CD4 cell count is less than 50 cells/
mm3, and it is an initial AIDS-defining illness in 50% 
to 60% of patients. The prevalence of herpes sim-
plex meningitis ranges from 0.5% to 3.9%. Herpes 
simplex type 1 or 2 may be responsible for CNS dis-
ease (in the form of either meningitis or encephali-
tis) and is most commonly diagnosed in patients with 
advanced AIDS. CMV infection usually presents as 
an encephalitis or ventriculitis and will occasionally 
involve the meninges. Meningitis caused by coccidi-
oidomycosis is most commonly diagnosed in persons 
who live in endemic areas, mostly the southwestern 
United States, areas of Mexico, and Central and 
South America. The incidence of coccidioidomy-
cosis varies from year to year, which may be related 
to weather patterns. Coccidioidomycosis dispropor-
tionately affects HIV-infected persons. Toxoplasmo-
sis is the leading cause of focal CNS disease and is 
seen in 3% to 10% of patients with AIDS; it is rarely 
associated with meningitis.

 14.  d. HIV-infected patients with coccidioidomycosis 
are recommended to receive lifelong suppression 
with fluconazole or itraconazole. There are insuffi-
cient data to determine if posttreatment prophylaxis 
can be discontinued safely at any time. Discontinu-
ation of secondary prophylaxis is recommended for 
PCP pneumonia after immune reconstitution with 
HAART and the CD4 cell count has been higher 
than 200 cells/mL for more than 3 months with a 
coincident decline in viral load. Options for PCP 
prophylaxis are trimethoprim-sulfamethoxazole, 
dapsone, dapsone plus pyrimethamine, atovaquone, 
and aerosolized pentamidine. Prophylaxis for MAC 
in patients with disseminated MAC disease may be 
discontinued once 12 months of MAC therapy has 
been provided, immune reconstitution with HAART 
has occurred, and the CD4 cell count is higher than 
100 cells/mL for 6 months or longer. Prophylaxis 
for CNS toxoplasmosis may be discontinued after a 
patient has completed a 6-week treatment course for 
CNS toxoplasmosis and immune reconstitution with 
HAART has occurred with a sustained increase in 
CD4 cell count of more than 200 cells/mL for more 
than 6 months. Patients with cryptococcal meningitis 
who have completed initial therapy for cryptococco-
sis may have fluconazole prophylaxis discontinued 
when the CD4 cell count is higher than 100 to 200 
cells/mL for 6 months after initiation of HAART.

 15.  c. It is estimated that chronic hepatitis B affects 
approximately 10% of HIV-infected patients. Fibrosis 

progresses faster in persons coinfected with HIV and 
hepatitis B. For all patients coinfected with HIV and  
hepatitis B, antihepatitis B therapy should be con-
sidered. Lamivudine (Epivir, 3TC), emtricitabine 
(Emtriva, FTC), and tenofovir (Viread, TDF) are all 
HIV medications that also have activity against hepa-
titis B and are ideal medications for patients who also 
require HIV therapy. However, these drugs should 
be used in combination and as part of a HAART reg-
imen to ensure adequate HIV viral suppression. For 
coinfected patients who do not require HIV therapy, 
adefovir dipivoxil (Hepsera and Preveon), interferon 
alfa-2b, and pegylated interferon alfa-2a are options 
because they have antihepatitis B activity alone and 
will preserve HIV medications for future use. Ente-
cavir (Baraclude) is a nucleoside/nucleotide med-
ication that was reported to be associated with the 
M184V mutation in three patients in whom entecavir 
was used as monotherapy. M184V confers resistance 
to lamivudine and emtricitabine and reduces future 
options for ARV therapy. Previously, entecavir was 
thought to have no clinically relevant activity against 
HIV. As a result, entecavir is not recommended as 
monotherapy for HIV and hepatitis B coinfected per-
sons. No monotherapy for HIV infection is presently 
advocated or under present consideration.

 16.  e. HIV infection and HAART have been impli-
cated in adverse metabolic effects that include 
alterations of glucose and lipid metabolism, lactic 
acidosis, osteopenia, osteoporosis, and abnormal fat 
distribution. These adverse effects create concern 
for many patients receiving HAART and are reasons 
that patients give for stopping HAART or refusing 
to initiate HAART. In addition, concerns have been 
raised about other long-term risks, including the risk 
of cardiovascular disease, for which HIV infection is 
a primary risk factor itself as a modality for the proin-
duction of endothelial inflammatory reactants as well 
as by the medications used to treat HIV infection that 
have an adverse impact on lipid synthesis in the liver 
(protease inhibitors in particular).

 17.  b. In prospective studies of health care workers, the 
average risk of HIV transmission after a percutaneous 
exposure to HIV-infected blood has been estimated 
to be approximately 0.3%, and it is 0.09% after a 
mucous membrane exposure. HIV transmission after 
exposure to nonintact skin has been documented, but 
the risk is considerably lower than for blood expo-
sure. Epidemiologic studies suggest that several fac-
tors may affect the risk of HIV transmission after an 
exposure. These factors and estimated odds ratio of 
increased risk are deep injury (16×), visible blood on 
device (5.2×), procedure involving a needle in the 
artery or vein (5.1×), terminal illness of the patient 
(6.4×), and postexposure use of zidovudine (0.2×). 

http://internalmedicinebook.com



SECTION THREE  Adult Medicine242

Biologic fluids that are infectious include blood, 
seminal secretions, vaginal secretions, CSF, syno-
vial fluid, pleural fluid, peritoneal fluid, pericardial 
fluid, and amniotic fluid. Biologic fluids that are not 
considered infectious include feces, nasal secretions, 
saliva, sputum, sweat, tears, urine, and vomitus. Post-
exposure prophylaxis should be initiated within 48 
hours of exposure; however, it may be given with less 
potential effectiveness at a later time.

 18.  c. The early mortality for cryptococcal meningitis 
with treatment is estimated to be 10% to 25%, and 
it is fatal if not treated. The current recommended 
therapy for cryptococcal meningitis is 2 weeks of 
intravenous amphotericin, 0.7 mg/kg/day, and oral 
flucytosine, 25 mg/kg in four divided doses. Mainte-
nance therapy with oral fluconazole, 400 mg/day for 
10 weeks, followed by oral fluconazole, 200 mg/day, 
is recommended after the intravenous amphotericin 
and oral flucytosine combination has been completed. 
The cryptococcal serum antigen is useful for diagno-
sis of cryptococcal infections but does not play a role 
in management or the decision to discontinue main-
tenance therapy. According to the current recom-
mendations from the CDC, the National Institutes 
of Health, and the HIV Medicine Association/Infec-
tious Diseases Society of America, discontinuation of 
maintenance therapy may be considered in patients 
who have completed initial therapy for cryptococ-
cosis, have experienced immune reconstitution as a 
consequence of HAART, remain asymptomatic, and 
have a sustained increase (i.e., longer than 6 months) 
in their CD4 T-lymphocyte cell counts of 100 to 
200 cells/mL after HAART. Increased intracranial 
pressure is a common problem and may be respon-
sible for clinical worsening despite a microbiologic 
improvement. Patients with higher baseline opening 
pressures (>250 mm H2O) are more likely to die than 

are patients with lower baseline opening pressures 
(<190 mm H2O). It is recommended that the opening 
pressure be measured when a lumbar puncture is per-
formed, and if it is elevated, CSF should be removed. 
Lumbar punctures may be required daily, and some 
patients may require placement of shunts for man-
agement. Prednisone plays no role in the treatment 
of cryptococcosis and may be harmful.

 19.  d. There is clear evidence that the precursor 
lesions to invasive cervical cancer, cervical intraep-
ithelial neoplasia and squamous intraepithelial 
lesion, are present more frequently in HIV-positive 
women. Metaanalysis has demonstrated a four-
fold to sixfold increase in the risk of cervical can-
cer for women infected with HIV. However, there 
is no clear relationship between the risk of cervical 
cancer and either CD4 cell count or progression to 
AIDS. Although there has been no decline in cervi-
cal cancer since the HAART era, some studies have 
demonstrated improvement in preinvasive lesions for 
women receiving HAART. Since the introduction of 
HAART, there has been a decrease in the incidence 
of	Kaposi	sarcoma	(KS).	HAART	has	demonstrated	
a	protective	effect	against	the	development	of	KS	in	
a large cohort study. For patients with established 
KS,	HAART	has	been	associated	with	prolongation	
of the time to treatment failure as well as improve-
ment in survival. These findings suggest a correlation 
between	KS	and	immunosuppression.	For	high-grade	
non-Hodgkin lymphoma (NHL), metaanalysis of  
cohort studies demonstrates a decrease in the inci-
dence since HAART was begun. HAART appears 
to have a protective effect, and there is an associa-
tion between NHL and immunosuppression. Overall 
survival is improved for patients with NHL who are 
prescribed HAART.

Suggested Reading
The definitive source for the screening and testing of 

HIV/AIDS in the U.S. is the Centers for Disease Con-
trol HIV/AIDS Guidelines and Recommendation. 
www.cdc.gov/hiv/guidelines/index.html.

The definitive source for the treatment of HIV/AIDS is from 
the NIH. https://aidsinfo.nih.gov/guidelines.

Charlebois ED, Das M, Porco TC, et al. The effect of expanded 
antiretroviral treatment strategies on the HIV epidemic 
among men who have sex with men in San Francisco. Clin 
Infect Dis. 2011;52:1046–1049.
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C H A P T ER  46

Multiple Sclerosis

CLINICAL CASE PROBLEM 1

A 27-Year-Old Woman with Weakness, Visual 
Loss, Ataxia, and Sensory Loss

A 27-year-old woman comes to your office for assess-
ment of symptoms including weakness, visual loss, 
bladder incontinence, sharp shooting pain in the lower 
back, clumsiness when walking, and sensory loss. 
These symptoms have occurred during three epi-
sodes (different combinations of symptoms each time) 
approximately 3 months apart, and each episode lasted 
approximately 3 days.

The first episode consisted of weakness, bladder 
incontinence, and sharp shooting pains in the lower 
back (in both hip girdles). The second episode con-
sisted of visual loss, clumsiness when walking, and 
sensory loss. The third episode (last week) consisted of 
sharp shooting pains in the lower back and sensory loss 
(bilateral) in the upper extremities.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Given this information, what is the most likely diag-
nosis in this patient?

 a.  amyotrophic lateral sclerosis
 b.  multiple sclerosis (MS)
 c.  vitamin B12 deficiency
 d.  hysterical conversion reaction
 e.  tertiary syphilis

 2.  There are four clinical categories of this disease. 
Which of the following subtypes does the patient 
presented fit into?

 a.  relapsing-remitting
 b.  secondary progressive
 c.  primary progressive
 d.  progressive relapsing
 e.  none of the above

 3.  If you had the opportunity to do only one diagnos-
tic test, which of the following would you choose?

 a.  computed tomography scan of the head and spinal 
cord

 b.  magnetic resonance imaging (MRI) scan of the 
brain and spinal cord

 c.  serum vitamin B12 levels
 d.  Beck depression scale
 e.  Venereal Disease Research Laboratory test for 

syphilis

 4.  The disease is most correctly described as which of 
the following?

 a.  an uncommon neurologic disease that can be cor-
rected by the administration of subcutaneous vita-
min B12

 b.  the number one cause of disabling disease of young 
adults in the United States

 c.  a common psychiatric condition in which psy-
chological symptoms are manifested by physical 
symptoms

 d.  a fatal neurologic condition that results in con-
tinual deterioration to the point of respiratory 
depression and the cessation of respiration

 e.  none of the above

 5.  The disease described is associated with which of the 
following?

 a.  racial predilection: whites more often than African 
Americans

 b.  sex predilection: females more often than males
 c.  high socioeconomic status
 d.  environmental exposure
 e.  all of the above

 6.  Which of the following statements regarding the 
behavior of the disease described is (are) true?

 a.  in 80% to 90% of all cases, the first episode is fol-
lowed by a cycle of relapses and remissions

 b.  50% of those with relapsing-remitting cases switch 
to a progressive course approximately 5 years after 
the onset of the first symptoms

 c.  10% of patients have progressive disease from the 
onset of symptoms

 d.  up to 10% of patients with this disease have a rela-
tively “benign” course

 e.  all of the above

 7.  The disease, if diagnosed as a central nervous system 
(CNS) disease, has to involve how many different 
areas of the central nervous system?

 a.  one
 b.  two
 c.  three
 d.  four
 e.  not applicable: not primarily a neurologic disease

 8.  Which of the following clinical findings support(s) 
the diagnosis?

 a.  a cerebrospinal fluid (CSF) mononuclear cell 
pleocytosis

 b.  an increase in CSF immunoglobulin G (IgG)
 c.  oligoclonal banding of CSF IgG (two or more 

bands)
 d.  abnormalities in evoked response testing (any type)
 e.  all of the above
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 9.  The target of this disease process is an attack on 
which of the following?

 a.  the neurotransmitter balance in the CNS
 b.  the oligodendrocytes of the CNS
 c.  the peripheral nerves in the posterior columns of 

the spinal cord
 d.  the cerebral hemispheres
 e.  the cerebellum

 10.  What is (are) the treatment(s) of choice for the dis-
ease process described?

 a.  fingolimod (Gilenya)
 b.  corticosteroids
 c.  mitoxantrone (Novantrone)
 d.  interferon beta
 e.  natalizumab (Tysabri)
 f.  all of the above

 11.  Which of the following statements regarding the use 
of interferon in this disorder is (are) true?

 a.  interferon has been shown to reduce the rate of 
relapse

 b.  interferon may delay the progression to disability
 c.  interferon reduces the development of new lesions 

as seen by MRI
 d.  interferon delays the increase in volume of lesions 

as seen by MRI
 e.  all of the above

 12.  Which of the following symptoms is the least common?
 a.  optic neuritis
 b.  ataxia
 c.  vertigo
 d.  loss of bladder control
 e.  impotence

ANSWERS

 1.  b. This patient has MS. Although no laboratory 
test, symptom, or physical finding necessarily 
means that a person has MS, the diagnosis relies 
on the following two broad criteria: (1) there must 
have been two attacks that were defined as the sud-
den appearance or worsening of an MS symptom 
or symptoms that last at least 24 hours and are at 
least 1 month apart; and (2) there must be more 
than one area of damage to CNS myelin, with the 
damage having occurred at more than one point in 
time and not being attributed to any other disease 
process.

The differential diagnosis includes ruling out metabolic 
diseases, such as B12 deficiencies; other autoimmune dis-
orders, such as Behçet disease, lupus erythematosus, and 

Sjögren syndrome; infections, such as human immunode-
ficiency virus (HIV) myelopathy; genetic disorders, such 
as hereditary ataxias; psychiatric disorders, such as con-
version reaction; and malignant neoplasms, such as spinal 
cord tumors.

 2.  a. The most common pattern or clinical category 
of MS is the relapsing-remitting category. In relaps-
ing-remitting MS, episodes of acute worsening are 
followed by recovery and a stable course between 
relapses.

In the secondary progressive category, gradual neu-
rologic deterioration occurs with or without super-
imposed acute relapses in patients who previously had 
relapsing-remitting MS.

In primary progressive MS, gradual continuous dete-
rioration occurs from the onset of symptoms.

In progressive relapsing MS, gradual neurologic 
deterioration occurs from the onset of symptoms but 
with subsequent superimposed relapses.

A small fraction of patients have a relatively benign 
form that never becomes debilitating.

The patient described most likely has relapsing-re-
mitting MS.

 3.  b. The most sensitive and specific investigation for 
this disorder is MRI of the brain and spinal cord. The 
MRI scan will reveal plaque formation (a subsequent 
stage that results from the loss of the myelin sheath 
in different parts of the CNS) and spotty and irreg-
ular demyelination in the affected areas in a patient 
with MS.

 4.  b. MS is the number one disabling disease of young 
adults, primarily women. It is more common at 
northern latitudes than at southern latitudes. Other 
risk factors are addressed in  answer 5.

 5.  e. The documented risk factors for MS include the 
following: white race more likely than African-Amer-
ican race; female more likely than male (2:1); environ-
mental influences (latitude north greater than south) 
and suspected but unidentified environmental toxins; 
genetic (common human leukocyte antigen [HLA] 
histocompatibility antigen patterns); viral infections 
are suspected, but none has yet been identified; and 
high socioeconomic status.

 6.  e. The clinical categories are described in  answer 
2. All of the following are correct: 80% to 90% of 
all cases after the first symptom have relapses fol-
lowed by remissions; 50% of those who have relaps-
ing-remitting cases switch to a progressive course 
approximately 5 years after the onset of the first 
symptoms; 10% have progressive disease from the 
onset; and 10% of patients have clinical courses 
that are benign. These patients have one or two 
relapses and then recover or have episodes of mild 

CLINICAL CASE MANAGEMENT PROBLEM

What causes MS, and what cell type is the primary 
target?
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nondebilitating relapses with long-lasting remis-
sions. These individuals have multifocal plaques at 
autopsy without evidence of an inflammatory demy-
elinating reaction.

There is a very rare type termed acute multiple scle-
rosis of the Marburg type with rapid progression of 
symptoms.

 7.  b. For a patient to be diagnosed as having MS, two 
separate areas of the CNS must be involved.

 8.  e. The following are laboratory findings that sup-
port the diagnosis of MS: CSF mononuclear cell 
pleocytosis (5 cells/mL); CSF IgG is increased in the 
absence of a normal concentration of total protein; 
oligoclonal banding of CSF IgG is detected by aga-
rose gel electrophoresis techniques (two or more oli-
goclonal bands are found in 75% to 90% of patients 
with MS); metabolites from myelin breakdown may 
be detected in the CSF; and evoked response testing 
may detect slowed or abnormal conduction in visual, 
auditory, somatosensory, or motor pathways. (One or 
more evoked potentials are abnormal in 80% to 90% 
of patients with MS.)

MRI scans of the brain are abnormal in a proportion of 
patients with MS at presentation; this is associated with 
more severe disease.

MRI of the brain and spinal cord is the most useful 
imaging method available, and abnormal MRI scans are 
seen in 90% of patients with definite MS.

 9.  b. The targeted cells in the MS disease process are 
the oligodendrocytes of the CNS. These cells fab-
ricate and maintain the myelin sheaths, the material 
covering the axons that is necessary for the normal 
conduction of nerve impulses. Destruction of oligo-
dendrocytes occurs in clusters and is accompanied 
by loss of oligodendrocytes and their myelin sheath 
appendages with axon sparing (primary demye-
lination). The cluster destruction of oligodendro-
cytes–myelin sheaths forms multifocal plaques, the 
pathologic hallmark of the disease. Most of these 
plaques are in the white matter.

 10.  f. The treatments of choice for MS are as follows:
Corticosteroids are the mainstay for treatment of initial 
and acute relapses of MS. Although corticosteroid ther-
apy can shorten the duration of a relapse, it is uncer-
tain whether the long-term course of the disease will be 
altered with its use.

Interferon beta has been the most common long-
term treatment for patients with relapsing-remitting 
MS. Interferon beta is available in two forms, 1a and 1b. 
Both types are generally well tolerated by most patients. 
Influenza-like symptoms are common after each injec-
tion, and questions about different responses in different 
people remain. Therefore, interferon beta doses should 
be individualized. Newer treatments are becoming more 

common and are usually administered in special clinics by 
experts in multiple sclerosis.

Glatiramer acetate is an alternative for those who 
have failed to respond to interferon beta. Glatiramer 
helps prevent the body’s immune system from attacking 
nerve fibers.

Mitoxantrone slows disability and reduces the 
relapse rate.

Natalizumab reduces the relapse rate.
Fingolimod is the first oral disease-modifying drug 

approved by the U.S. Food and Drug Administration 
and reduces relapses and delays disability progression in 
patients with relapsing forms of MS.

 11.  e. Interferon beta-1a and beta-1b are used in the 
treatment of MS. Both interferons have been shown 
to reduce the rate of clinical relapse, to reduce the 
number of new lesions seen on MRI, and to delay 
the increase in volume of new lesions seen on MRI. 
Interferon beta-1a also may delay the progression 
to disability in some patients. Glatiramer acetate, 
mitoxantrone, and natalizumab also have been shown 
to reduce the rate of relapse, although much uncer-
tainty remains about their precise use.

 12.  e. The initial symptoms of MS and their frequency are 
outlined in Table 46-1. Thus, of the symptoms listed in 
the question, the most common is optic neuritis and the 
least common is impotence or other sexual dysfunction.

  Initial Symptoms of MS and Their 
Frequency

Symptom Percentage of Cases
Sensory loss 37

Optic neuritis 36

Weakness 35

Paresthesias 24

Diplopia 15

Ataxia 11

Vertigo 6

Paroxysmal symptoms 4

Bladder disorders 4

Lhermitte sign 3

Pain 3

Dementia 2

Visual loss 2

Facial palsy 1

Impotence 1

Myokymia 1

Epilepsy 1

Falling 1

TABLE 46-1
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The etiologic agent producing MS is unknown. There 
is reasonable evidence that it results from an interac-
tion between the individual (immunology) and his or her 
environment. The basic target of MS is the oligoden-
drocyte, the cell that fabricates and maintains myelin. 
Destruction of oligodendrocytes occurs in clusters and 

is accompanied by loss of the oligodendrocyte and the 
myelin sheaths. The cluster destruction of oligodendro-
cytes–myelin sheaths produces plaques, the pathologic 
hallmark of MS. This destruction of oligodendrocytes 
and myelin is patchy, leaving more areas unaffected. 
The axons invariably are spared.

SUMMARY

 1.  Prevalence
It is a major disabling condition of young adults in the 

United States; in 2002, 400,000 people in the Unit-
ed States had physician-diagnosed MS. Worldwide, 
MS organizations have estimated that 2.3 million 
individuals are living with MS.

 2.  Epidemiology
 a.  Almost all patients fit into one or more of the fol-

lowing categories:
 i.  80% to 90% of patients have after their first 

symptom a cycle of relapses and remissions.
 ii.  50% of the 80% to 90% switch to a progres-

sive course approximately 5 years after the first 
symptom.

 iii.  10% of patients have progressive disease from 
the onset.

 iv.  Up to 10% of patients have a benign course, 
with one or two relapses and then a good 
recovery.

 b.  Risk factors for MS:
 i.  Race: white greater than African American
 ii.  Sex: females greater than males (2:1)
 iii.  High socioeconomic status
 iv.  Northern latitudes
 v.  Other environmental factors not identified, 

such as toxins and viruses
 vi.  HLA histocompatibility antigens
 3.  Most common symptoms
 a.  Sensory loss
 b.  Optic neuritis

 c.  Weakness
 d.  Paresthesias
 4.  Diagnosis criteria
 a.  Two episodes, or attacks, of symptoms
 b.  Two different areas of the CNS involved
 5.  Testing
 a.  MRI scan of the brain and spinal cord: this will 

show the areas of demyelination better than any 
other test

 b.  CSF pleocytosis
 c.  Increased CSF IgG
 d.  Oligoclonal banding of IgG in the CSF
 e.  Evoked potentials: visual, auditory, somatosensory, 

and motor
 6.  Treatment
 a.  Pharmacotherapy
 i.  Methylprednisolone for acute attacks
 ii.  Long-term medication includes interferon 

beta-1a and beta-1b, glatiramer acetate, antiin-
tegrin monoclonal antibodies, and mitoxantrone

 b.  General supportive treatments—symptom man-
agement: neurogenic bladder and bowel, sex-
ual dysfunction, pain, spasticity, and fatigue are 
best treated with a multidisciplinary approach to 
improve quality of life

 i.  A regular exercise program
 ii.  The pursuit of wellness and a positive attitude
 iii.  Education regarding the disease
 iv.  Support: family/support groups
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C H A P T ER  47

Fibromyalgia

CLINICAL CASE PROBLEM 1

A 35-Year-Old Woman with Total Body  
Muscle Pain

A 35-year-old woman comes to your office with a 
1-year history of “aching and hurting all over.” She 
also complains of a chronic headache, difficulty 
sleeping, and generalized fatigue. When questioned 
carefully, she describes “muscle areas tender to 
touch.” Although the pain is worse in the back, there 
really is no place free of pain. She also describes 
headaches, generalized abdomen pains, and some  
constipation.

On examination, the most striking finding is the 
presence of discrete “tender points” (tender muscle 
areas when palpated). These are bilateral and include 
the mid to upper trapezius muscle, under the lower 
sternomastoid, the prominence of the greater tro-
chanter, the medial fat pad of the knee, 2 cm distal to 
the lateral epicondyle, and the upper outer quadrant 
of the buttock.

The rest of the physical examination is normal. Her 
blood pressure is 120/70 mm Hg, and her cardiovas-
cular system, respiratory, and abdomen examination 
findings are normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  polymyalgia rheumatica
 b.  masked depression
 c.  fibromyalgia
 d.  diffuse musculoskeletal pain, not yet diagnosed
 e.  early rheumatoid arthritis

 2.  Which one of the following is not usually a site of ten-
derness in the disorder described?

 a.  the rectus abdominis muscle
 b.  origin of the supraspinatus muscle
 c.  2 cm distal to the lateral epicondyle of the 

humerus
 d.  mid upper trapezius muscle
 e.  upper outer quadrant of the buttock

 3.  The differential diagnosis of the condition described 
includes which of the following?

 a.  chronic fatigue syndrome
 b.  hypothyroidism
 c.  masked depression
 d.  myofascial pain syndrome
 e.  all of the above

 4.  The diagnostic criteria of the disorder described 
include tenderness at how many of 18 specific sites?

 a.  5
 b.  7
 c.  9
 d.  11
 e.  13

 5.  What is the most characteristic symptom of the condi-
tion described?

 a.  pain in at least three or four body quadrants
 b.  “pain all over my body”
 c.  pain in specific bursa and tendons
 d.  pain in specific joints
 e.  pain in both arms, the posterior neck, and the upper 

back

 6.  Choose the statement that is true for fibromyalgia.
 a.  because fibromyalgia is not rheumatologic, patients 

do not experience any symptoms in their joints
 b.  most patients with fibromyalgia have always had 

nonspecific pains, and it is rare for the condition 
to develop after a specific event, such as an influen-
za-like illness or emotional or physical trauma

 c.  most patients present in their teens or twenties
 d.  laboratory testing is important to confirm the 

diagnosis
 e.  fatigue is present in more than 90% of patients

 7.  What is the cause of fibromyalgia?
 a.  an autoimmune process
 b.  a chronic inflammatory process
 c.  an acute inflammatory process
 d.  a slow or chronic virus infection
 e.  a hypersensitivity of nerves postulated to be related 

to central nervous system (CNS) sensitization

 8.  Which of the following statements regarding sleep 
disorders and the condition described is true?

 a.  there is no association between this condition and 
sleep disorders

 b.  patients with this disorder have an abnormal sleep 
pattern

 c.  patients with this disorder have difficult sleep induc-
tion, early morning wakening, and nightmares

 d.  patients with this disorder have profound insomnia
 e.  patients with this disorder usually have profound 

hypersomnia

 9.  Regarding therapy for this disorder, which of the fol-
lowing statements is (are) true?

 a.  nonsteroidal antiinflammatory drugs (NSAIDs) have 
demonstrated a significant advantage over placebo

 b.  antidepressants are superior to placebo
 c.  muscle relaxants are superior to placebo
 d.  b and c
 e.  all of the above
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CLINICAL CASE PROBLEM 2

A 54-Year-Old Woman with Fatigue and 
Multiple Trigger Points

A 54-year-old woman presents with pain in multiple 
points on her body, fatigue, and frustration that many 
physicians have told her there is nothing that can be 
done for her.

Although this patient meets the diagnostic criteria 
for fibromyalgia, her medical records indicate that her 
prior physician did not inform the patient of this diagno-
sis because he believed that it would reinforce the pain 
behavior.

 10.  What is the best statement regarding the prognosis 
of fibromyalgia?

 a.  patients with the diagnosis will generally deteriorate 
over the years and eventually be unable to work

 b.  patient education about this disorder generally 
reinforces the pain and increases the chances that 
the patient will eventually request disability leave 
from work

 c.  when patients are informed of the diagnosis of 
fibromyalgia, significantly fewer symptoms and a 
general improvement in health status may follow

 d.  once treated for depression, most patients diag-
nosed with fibromyalgia will no longer experience 
fatigue and pain

 11.  What are the best recommendations for exercise for 
a patient with fibromyalgia?

 a.  because some types of exercise may initially increase 
pain in tender points, it is best to avoid those activities

 b.  muscle strengthening and flexibility programs 
will decrease pain, improve muscle strength, and 
decrease the number of tender points

 c.  patients with fibromyalgia will quickly accept a 
cardiovascular exercise program into their routine 
because the fatigue of fibromyalgia quickly disap-
pears with exercise

 d.  although cardiovascular fitness training will improve 
aerobic capacity, it will not improve pain levels

 12.  Your patient is interested in trying some nonphar-
macologic treatment modalities for her fibromyalgia. 
What is the best evidence-based recommendation 
you can give her?

 a.  traditional Chinese acupuncture would be the 
modality most likely to give long-lasting relief

 b.  electromyography (EMG) biofeedback interven-
tion has shown no improvement in pain

 c.  physical therapy is more likely than hypnotherapy 
to improve pain, fatigue, and sleep

 d.  mindfulness meditation–based relaxation response 
programs and cognitive-behavioral therapy have 
both been shown to be helpful in improving qual-
ity of life

 13.  Your patient is frustrated at being told her symptoms 
are “all in her head” and would like to know what has 
been discovered regarding the etiology of fibromy-
algia. Which of the following should you share with 
her?

 a.  elevated levels of substance P were found in the 
cerebrospinal fluid of fibromyalgia patients com-
pared with controls

 b.  an underlying CNS dysfunction is suggested by the 
sleep and mood disturbances noted in the majority 
of fibromyalgia patients

 c.  a strong correlation was found between cortisol 
levels and pain on awakening and 1 hour after wak-
ing in patients with fibromyalgia compared with 
controls

 d.  patients with fibromyalgia have been found to 
have orthostatic hypotension and increased pain in 
response to tilt-table testing

 e.  all of the above

ANSWERS

 1.  c. This patient has fibromyalgia. The condition is 
characterized by chronic, generalized pain and asso-
ciated features, including fatigue, sleep disturbances, 
headache, cognitive difficulty, and mood distur-
bances. Pain is aggravated by exertion, stress, lack of 
sleep, and weather changes. Some patients also have 
a variety of pain symptoms, including abdominal and 
chest wall pain, irritable bowel syndrome, pelvic pain, 
and bladder symptoms of frequency and urgency 
suggestive of the female urethral syndrome or of 
interstitial cystitis. Fibromyalgia is 10 times more 
common in women than in men and is usually diag-
nosed between the ages of 20 and 50 years. Diffuse 
musculoskeletal pain, not yet diagnosed is not a diag-
nosis. Rheumatoid arthritis is unlikely because of the 
lack of objective evidence of joint warmth, swelling, 
or deformity and the multiple soft tissue areas. Lab-
oratory evaluation, however, is necessary to exclude 
this inflammatory condition. Polymyalgia rheumat-
ica occurs in an older age group and is discussed in 
Chapter 133.
A primary diagnosis of masked depression or a 

somatoform disorder should always be considered 
when vague, somatic complaints are accompanied by 
sleep disturbance and fatigue. The multiple tender 
areas, however, are not usually seen in masked depres-
sion (Fig. 47-1).

 2.  a. Fibromyalgia is associated with tender points 
at multiple characteristic locations. These locations 
include the following: under the sternomastoid mus-
cle, near the second costochondral junction, 2 cm 
distal to the lateral epicondyle of the humerus, at the 
prominence of the greater trochanter, at the medial 
fat pad of the knee, insertion of the suboccipital 
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muscle, mid upper trapezius muscle, origin of the 
supraspinatus muscle, and upper outer quadrant of 
the buttock (Fig. 47-2). The rectus abdominis muscle 
is not included. The sensitivity of the trigger points 
can be assessed by measuring the exact amount of 
pressure applied over a certain anatomic site. This 
can be measured by a dolorimeter.

 3.  e. Fibromyalgia certainly has some vague symp-
toms, and the trigger points are the most objective 
evidence of the disorder. Some health care profes-
sionals, however, still doubt its authenticity. Hypo-
thyroidism and chronic fatigue syndrome present 
with severe fatigue and share this major symptom 
with fibromyalgia. Myofascial pain syndrome shares 
the symptom of trigger points with fibromyalgia and 
should be considered in the differential diagnosis.

 4.  d. The number of trigger points identified by the 
American College of Rheumatology as being diag-
nostic of fibromyalgia is 11 or more.

 5.  b. The most characteristic symptom of fibromyalgia is 
the symptom described by patients as “total body muscle 
pain.” This is a symptom that from clinical experience 
appears to have reasonable sensitivity and specificity.

 6.  e. Fatigue is present in most patients and is some-
times the presenting complaint. Although joint 
swelling and erythema are not present, joint pain is 
common. Most patients present between 30 and 55 
years of age. Laboratory testing is used only to rule 
out other conditions; a complete blood count, eryth-
rocyte sedimentation rate, thyroid function tests, and 
muscle enzymes should be considered.

 7.  e. Scientific evidence indicates that fibromyalgia 
may be the result of central sensitization, believed 
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fatigue
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F IGURE 47-1  Overlap between syndromes with unexplained causes, such 
as fibromyalgia, chronic fatigue syndrome, irritable bowel syndrome, tem-
poromandibular disorder, and multiple chemical sensitivity. (Redrawn from 
Harris ED Jr, Budd RC, Firestein GS, et al: Kelley’s textbook of rheumatology. 
ed 7. Philadelphia: Saunders: 2005.)
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F IGURE 47-2  Location of specific tender points in fibromyalgia. (Redrawn from Schumacher HR Jr, editor: Primer on rheumatic diseases. ed 10. Atlanta: 
Arthritis Foundation.)
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to be an underlying cause of amplified pain percep-
tion in the CNS; excessive release of two important 
neurotransmitters, substance P and glutamate. This 
is postulated to cause hypersensitivity at the trigger 
points. Lack of restful sleep could be an underlying 
cause of this in many cases. There is no significant 
evidence that the process is an autoimmune process, 
the result of a true acute or chronic inflammatory 
process (although this is a possibility), or the result of 
any type of viral infection.

 8.  b. The many nonrheumatologic features of fibro-
myalgia include a pattern that is best described as a 
disorder of nonrestorative sleep (alpha non–rapid eye 
movement sleep anomaly). Although other sleep dis-
orders, including sleep apnea in a small minority of 
patients, nocturnal myoclonus, and restless leg syn-
drome, are associated with fibromyalgia, a disorder 
of nonrestorative sleep (alpha-delta disorder) is the 
most common and the most diagnostic.

 9.  d. There is considerable controversy regarding 
which pharmacologic medications work and which 
do not. Studies have shown benefit of treatment 
with tricyclics, selective serotonin reuptake inhib-
itors, and cyclobenzaprine (Flexeril). Tramadol has 
a dual effect on both opiate and serotonin receptor 
systems and has become a popular alternative. There 
is evidence that the combination of 20 mg of fluox-
etine in the morning and 25 mg of amitriptyline in 
the evening is more effective than either used alone. 
Newer medications approved by the U.S. Food and 
Drug Administration (FDA) for fibromyalgia include 
the neuropathic pain medication pregabalin (Lyrica), 
the selective serotonin reuptake inhibitor duloxetine 
(Cymbalta), and the serotonin and norepinephrine 
reuptake inhibitor milnacipran (Savella). Inflam-
mation is not a component of the condition, and 
NSAIDs have not shown significant benefit over pla-
cebo. NSAIDs may be helpful in combination with a 
CNS-active agent.

 10.  c. Despite the fear of some physicians that the 
label of fibromyalgia will worsen symptoms, there is 
actually evidence that self-reported symptoms and 
function improve after the diagnosis is made. The 
symptoms generally do not increase over time, and 
most patients are able to continue working. Fatigue 
and pain will generally persist, but most patients 
live normal and active lives. Depression is a coex-
isting condition in approximately 30% of patients 
with fibromyalgia. Treatment of the depression can 
help improve functioning in patients but will not 

eliminate pain. Even in patients without comorbid 
depression, the use of antidepressants can improve 
symptoms.

 11.  b. Both muscle strengthening and flexibility pro-
grams will decrease pain, improve muscle strength, 
and decrease the number of tender points. Strength 
training has also been shown to decrease depression 
in fibromyalgia patients. Many patients have been 
afraid for years that the pain they experience is a sign 
of tissue damage, and they have thus been avoiding 
exercise. Fatigue tends to increase initially in fibro-
myalgia patients who start an exercise program, so 
education and support are important to help patients 
be motivated to persist until they start to experience 
benefits. Cardiovascular fitness training will not only 
improve aerobic capacity (17% increase) but also 
decrease pain (11% decrease). Patients in the exercise 
group also experienced a 28% increase in their pres-
sure threshold for pain compared with a 7% decrease 
in the control group.

 12.  d. EMG biofeedback, hypnotherapy, and cogni-
tive-behavioral therapy have all been shown to be 
useful in selected fibromyalgia patients. Although tra-
ditional Chinese acupuncture did decrease pain from 
baseline, it was not more effective than various sham 
procedures. It is interesting that pain improved 30% 
in both the acupuncture and sham groups, perhaps 
demonstrating the healing power of touch. A study of 
patients with refractive fibromyalgia comparing hyp-
notherapy and physical therapy showed hypnother-
apy to be more effective in improving pain, fatigue, 
sleep, and global assessment, although not in tender 
points.

 13.  e. Fibromyalgia is considered to be a disorder 
of pain regulation. During much of the twentieth 
century, it was considered to be a muscle disease. 
However, controlled trials have not found any sig-
nificant muscle disease or biochemical muscle abnor-
malities. Muscle function, lactate production, and 
pain following exertion were similar in women with 
fibromyalgia and controls. Patients with fibromy-
algia experience noxious stimuli as painful at lower 
thresholds compared with controls. Elevated levels 
of substance P were found in the cerebrospinal fluid 
of fibromyalgia patients. A sleep abnormality known 
as alpha sleep activity is common. Hyperactivity of 
the stress response of the neurohormonal system is 
present. Patients with fibromyalgia have been found 
to have orthostatic hypotension and increased pain in 
response to tilt-table testing.
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SUMMARY

 1.  Diagnosis
Fibromyalgia is characterized by diffuse pain involving 

many muscle groups. The pain varies in intensity but 
is chronic and persistent. Fatigue is almost always 
present. Headaches are also commonly present, and 
other symptoms, including abdominal, bladder, and 
pelvic pain, may be present. Cognitive, mood, and 
sleep disturbances are often present. On physical 
examination, tender points are present in at least 11 
of 18 specific soft tissue locations. The American 
College of Rheumatology has the following guide-
lines to establish the diagnosis of fibromyalgia:

 a.  Widespread musculoskeletal pain in the left and 
right sides of the body, above and below the waist, 
plus axial pain; typically described by patient as 
“total body muscle pain” or “I hurt all over.”

 b.  The presence of 11 or more of a total of 18 specifi-
cally designated tender points or trigger points.

 c.  The major clinical features of fibromyalgia include 
the following: total body pain, multiple tender 
points on examination, severe fatigue, nonrestor-
ative sleep (alpha non–rapid eye movement sleep 
anomaly), postexertional increase in muscle pain, 
reduced functional ability, recurrent headaches, 
irritable bowel syndrome, atypical paresthesia, cold 
sensitivity (often Raynaud phenomenon), restless 
leg syndrome, and aerobic deconditioning.

 2.  Pathogenesis
 Recent scientific evidence indicates that fibromyalgia 

may be the result of CNS sensitization, thought to 
be an underlying cause of amplified pain percep-
tion in the CNS; excessive release of two important 
neurotransmitters, substance P and glutamate. No 
specific muscle abnormalities are present on muscle 
biopsy. There is evidence of an alteration of pain 
processing. Genetic predisposition plays some role, 
with first-degree relatives 8.5× more likely to have 
fibromyalgia than first-degree relatives of rheu-
matoid arthritis patients. Some neurohormonal 
changes are being investigated, including whether 
levels of cortisol on awakening are associated with 
pain intensity. Autonomic nervous system involve-
ment is possible because there is evidence of ortho-
static hypotension and increased pain with tilt-table 
testing.

 3.  Treatment
 Fibromyalgia is a chronic pain condition that is a chal-

lenge to treat. Patients often have the condition for 
years before a diagnosis is made. Patient education 
and reassurance that this is a real condition are 
therapeutic.

    Multiple modalities of treatment have been shown to 
be effective (Fig. 47-3). Nonpharmacologic options 
include physical therapy (heat, cold, ultrasound, and 
transcutaneous electrical nerve stimulation), massage 
therapy, psychological counseling, biofeedback, and 
cardiovascular fitness training program. Pharmacologic 
treatments include low-dose tricyclic antidepressants 
(TCAs). Amitriptyline and nortriptyline are frequently 
used. Selective serotonin reuptake inhibitors have been 
found to be helpful alone and as an adjunct therapy 
with TCAs. NSAIDs are of limited usefulness in fibro-
myalgia because there is no inflammation. However, 
they are sometimes useful in combination with one of 
the CNS-active medications. Muscle relaxants, such 
as cyclobenzaprine and a newer muscle relaxant, tiza-
nidine (Zanaflex), can be helpful. Trazodone is often 
helpful and improves the sleep problems many of these 
patients have. Tramadol has shown some improve-
ment in pain, particularly when it is used in combi-
nation with acetaminophen. Pregabalin (Lyrica), used 
for neuropathic pain, is FDA approved for treatment 
of fibromyalgia. Other newer FDA-approved drugs 
include the selective serotonin reuptake inhibitor 
duloxetine (Cymbalta) and the serotonin and norepi-
nephrine reuptake inhibitor milnacipran (Savella).

Rule out other
causes of symptoms

Diagnosis of fibromyalgia

Education and reassurance

Review
general health
and rule out a
new process

Relapse or
worsening/
changing of
symptoms

Exercise program (slow and steady)
Recommendation and referral for
cognitive behavioral therapy
Review sleep hygiene
Consider medication to promote sleep
Consider medication for neuropathic pain
Review patient-initiated alternative
medicine plans and consider
physical modalities
Treat co-existing depression
aggressively and early

1.
2.

3.
4.
5.
6.

7.

Frequent visits
until stabilized

Encouragement and reassurance
with occasional follow-up to
review health and symptoms

F IGURE 47-3  Treatment algorithm for fibromyalgia. (Redrawn from Harris 
ED Jr, Budd RC, Firestein GS, et al: Kelley’s textbook of rheumatology. ed 7. 
Philadelphia: Saunders; 2005.)
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C H A P T ER  48

Chronic Fatigue Syndrome

CLINICAL CASE PROBLEM 1

A 25-Year-Old Woman with Chronic Fatigue

A 25-year-old woman comes to your office with a 
9-month history of “unbearable fatigue.” Before the 
fatigue began 9 months ago, she worked as a high-
school chemistry teacher. Since the fatigue began, she 
has been unable to work at all. She reports an influen-
za-like illness at the time this started. She feels like she 
“got sick” and never recovered. She tells you that “one 
day it just hit me. I literally could not get out of bed.”

Her past history is unremarkable. She has a hus-
band and two children who have been very supportive 
during her 9-month illness. She has no history of any 
significant illnesses, including no history of any psy-
chiatric disease. She has not expressed any signs of 
depression.

The other symptoms that the patient describes are 
difficulty concentrating, headache, sore throat, tender 
lymph nodes, muscle aches, joint aches, feverishness, 
difficulty sleeping, abdominal cramps, chest pain, and 
night sweats.

On physical examination, the patient has a low-grade 
fever (temperature of 38.2° C), nonexudative pharyngi-
tis, and palpable and tender anterior and posterior cer-
vical and axillary lymph nodes.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  major depressive illness
 b.  masked depression
 c.  chronic fatigue syndrome
 d.  fibromyalgia
 e.  malingering

 2.  What is the etiology of the condition presented here?
 a.  unequivocally related to a viral infection
 b.  associated with an imbalance of neurotransmitters 

in the brain
 c.  a factitious illness

 d.  associated with major psychiatric disease in almost 
all cases

 e.  unknown

 3.  Which of the following statements regarding the 
condition described is (are) false?

 a.  this condition is relatively new
 b.  this condition is also known as epidemic 

neuromyasthenia
 c.  this condition is also known as myalgic 

encephalomyelitis
 d.  this condition is also known as multiple chemical 

sensitivity syndrome
 e.  none of the above is false

 4.  Which of the following statements concerning the 
epidemiology of the condition described is (are) true?

 a.  patients with this condition are twice as likely to be 
women

 b.  the patients with this condition are likely to be in 
the 20- to 55-year-old age bracket

 c.  clusters of outbreaks of this condition have occurred 
in many countries during the past 60 years

 d.  the primary symptom of this condition may be 
found in up to 24% of patients attending a primary 
care clinic in the United States

 e.  all of the above

 5.  Which of the following best describes the onset of 
chronic fatigue syndrome in the majority of patients?

 a.  gradually increasing symptoms during a 3-month 
period

 b.  gradually increasing symptoms during a 6-month 
period

 c.  acute onset of symptoms in a previously healthy, 
well-functioning patient

 d.  chronic onset of symptoms during 1 or 2 years
 e.  the onset of symptoms is extremely variable; it 

is impossible to predict them with any degree of 
certainty

 6.  Regarding the laboratory diagnosis of the condition, 
which of the following statements is true?

 a.  no laboratory test, however esoteric or exotic, can 
diagnose this condition or measure its severity

 b.  a well-defined laboratory test that is sensitive but 
not specific exists for diagnostic purposes
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 c.  a well-defined laboratory test that is specific but 
not sensitive exists for diagnostic purposes

 d.  a well-defined laboratory test that is both sensitive 
and specific exists for diagnostic purposes

 e.  a number of laboratory tests in combination are 
used for definite confirmation of the condition

 7.  Which of the following has been shown to be the 
most effective therapy for the condition described?

 a.  a tricyclic antidepressant
 b.  a nonsteroidal antiinflammatory drug (NSAID)
 c.  a sensitive, empathetic physician who is willing to 

listen
 d.  cognitive psychotherapy
 e.  none of the above

 8.  Chronic fatigue syndrome is associated with all of the 
following except:

 a.  hypothalamic dysfunction
 b.  conversion disorder
 c.  alpha-intrusion sleep disorder
 d.  chronic immune activation
 e.  myofascial pain

 9.  Chronic fatigue syndrome is associated with which of 
the following symptoms?

 a.  sleep disruption
 b.  cognitive dysfunction
 c.  anxiety or depression
 d.  neurologic symptoms
 e.  all of the above

 10.  Empirical evidence suggests that the best drug(s) to 
treat symptoms of the disorder is (are) which of the 
following?

 a.  NSAIDs
 b.  antidepressants
 c.  clarithromycin
 d.  tryptophan
 e.  a and b

 11.  When antidepressant medications are used to treat 
either the sleep disorder or the mood disorder associ-
ated with chronic fatigue syndrome, what should the 
dose be?

 a.  the usual dose given to treat depression
 b.  1½ times the usual dose given to treat depression
 c.  ½ the usual dose given to treat depression
 d.  ¼ or less of the usual dose given to treat depression
 e.  twice the usual dose given to treat depression

 12.  Which of the following nonpharmacologic measures 
has (have) been shown to help with chronic fatigue 
syndrome?

 a.  acupuncture
 b.  cognitive-behavioral therapy
 c.  exercise

 d.  b and c
 e.  all of the above

 13.  Most patients with chronic fatigue syndrome:
 a.  fully recover within 2 years
 b.  partially recover within 2 years
 c.  never recover
 d.  are at risk for relapse after recovery
 e.  b and d

CLINICAL CASE PROBLEM 2

A 44-Year-Old Woman with Chronic Fatigue

A 44-year-old woman presents to your office com-
plaining of a 6-month history of fatigue, diffuse muscle 
pain, headaches, and poor sleep. She does not recall 
being depressed at the onset of this illness, but she 
has become so subsequently since she has lost her 
job because of the inability to complete projects. On 
physical examination, she has tender points bilater-
ally over the medial fat pads of the knee, 2 cm distal 
to the lateral epicondyle, the upper outer quadrant of 
the buttock, the mid to upper trapezius muscle, under 
the lower sternomastoid, and the prominences of the 
greater trochanter. Her laboratory results, including 
complete blood count, erythrocyte sedimentation rate, 
chemistry panel, and thyroid-stimulating hormone, are 
all normal.

 14.  Choose the statement that is true regarding this 
patient’s condition.

 a.  she meets the criteria for both fibromyalgia and 
chronic fatigue syndrome but not for temporo-
mandibular joint disorder

 b.  she has fibromyalgia but not chronic fatigue syn-
drome or temporomandibular joint disorder

 c.  she has temporomandibular joint disorder but not 
chronic fatigue syndrome or fibromyalgia

 d.  she has chronic fatigue syndrome but not fibromy-
algia or temporomandibular joint disorder

 e.  the diagnosis of chronic fatigue syndrome neces-
sarily excludes the diagnosis of fibromyalgia

 15.  Symptoms present in chronic fatigue syndrome but 
not in fibromyalgia include:

 a.  muscle pain, aching, or discomfort
 b.  difficulty concentrating or thinking
 c.  problems falling or staying asleep, or sleeping too 

much
 d.  mild fever (temperature of 37.5° C to 38.6° C)
 e.  abdominal pain relieved by a bowel movement

ANSWERS

 1.  c. This patient has the clinical manifestations that 
support a diagnosis of chronic fatigue syndrome. 
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Clinically evaluated, unexplained chronic fatigue 
cases can be classified as chronic fatigue syndrome if 
the patient meets both of the following criteria:

	 •	 	Clinically	evaluated,	unexplained	persistent	or	
relapsing chronic fatigue that is of new or defi-
nite onset (i.e., not lifelong); is not the result of 
ongoing exertion; is not substantially alleviated by 
rest; and results in substantial reduction in previ-
ous levels of occupational, educational, social, or 
personal activities.

	 •	 	The	concurrent	occurrence	of	four	or	more	of	the	
following symptoms: substantial impairment in 
short-term memory or concentration; sore throat; 
tender lymph nodes; muscle pain; multijoint pain 
without swelling or redness; headaches of a new 
type, pattern, or severity; nonrefreshing sleep; or 
postexertional malaise lasting more than 24 hours. 
These symptoms must have persisted or recurred 
during 6 or more consecutive months of illness and 
must not have predated the fatigue.

The U.S. Centers for Disease Control and Preven-
tion established a working definition of chronic fatigue 
syndrome in 1988, which was revised in 1994: “A thor-
ough medical history, physical examination, mental sta-
tus examination, and laboratory tests (diagram) must be 
conducted to identify underlying or contributing condi-
tions that require treatment. Diagnosis or classification 
cannot be made without such an evaluation.” The com-
plaint of chronic fatigue accounts for 10 to 15 million 
office visits per year in the United States. Depression 
and anxiety, along with overwork, are the most common 
causes of chronic fatigue encountered in primary care 
practice. See Figure 48-1 for an algorithm to evaluate 
chronic fatigue.

 2.  e. The etiology of chronic fatigue syndrome is 
unknown. There are several common themes under-
lying attempts to understand the disorder. It is often 
postinfectious, often accompanied by immunologic dis-
turbances, and commonly accompanied by depression.  

I. Clinically evaluate cases of chronic fatigue by
A. History and physical examination
B. Mental status examination (abnormalities require appropriate psychiatric, psychological,
    or neurologic examination)
C. Tests (abnormal results that strongly suggest an exclusionary condition must be resolved)
    1. Screening lab tests: complete blood count, erythrocyte sedimentation rate, alanine
        aminotransferase, total protein, albumin, globulin, alkaline phosphatase, calcium,
        phosphorus, glucose, blood urea nitrogen, electrolytes, creatinine, thyroid-stimulating
        hormone, and urinalysis immunoglobulin A endomysial ab
    2. Additional tests as clinically indicated to exclude other diagnosis

A. Classify as chronic fatigue syndrome if both of the
following criteria are met
1. Unexplained persistent or relapsing fatigue of
    new or definite onset that is not due to ongoing
    exertion, is not relieved by rest, and results in a
    substantial reduction in previous levels of activity
2. Four or more of the following symptoms are
    concurrently present for 6 months or longer
    a. impaired memory or concentration (severe
        enough to reduce levels of occupational,
        social, or personal activities)
    b. sore throat
    c. tender cervical or axillary lymph nodes
    d. muscle pain
    e. multijoint pain (without joint swelling or redness)
     f. new headaches
    g. unrefreshing sleep
    h. postexertion malaise (lasting more than 24 hr)

II. Classify as either chronic fatigue syndrome
or idiopathic chronic fatigue

B. Classify as idiopathic chronic
fatigue if fatigue severity or
symptom criteria for chronic
fatigue syndrome are not met

Exclude if another cause
for chronic fatigue is found

F IGURE 48-1 The clinical evaluation and classification of unexplained chronic fatigue. The case definition for chronic fatigue syndrome was proposed 
by the U.S. Centers for Disease Control and Prevention in 1988 (Holmes GP, Kaplan JE, Gantz NM, et al: Chronic fatigue syndrome: a working case definition. 
Ann Intern Med. 1988;108:387-389) and refined and simplified by an international working group in 1994 (Fukuda K, Straus SE, Hickie I, et al: The chronic 
fatigue syndrome: a comprehensive approach to its definition and study. Ann Intern Med. 1994;121:953-959). (Redrawn from Behrman RE, Kliegman RM, 
Jenson HB: Nelson textbook of pediatrics. ed 17. Philadelphia: Saunders; 2004.)
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Viral agents that have been implicated as being asso-
ciated with chronic fatigue syndrome include the 
lymphotropic herpesviruses, the retroviruses, and 
the enteroviruses. The real etiology, however, is 
unknown.

 3.  a. Chronic fatigue syndrome is not a new disease; 
it has been around for centuries. Certain individuals 
in the past have been labeled with a variety of diag-
noses, such as neurasthenia, effort syndrome, hyper-
ventilation syndrome, chronic brucellosis, epidemic 
neuromyasthenia, myalgic encephalomyelitis, hypo-
glycemia, multiple chemical sensitivity syndrome, 
chronic candidiasis, chronic mononucleosis, chronic 
Epstein-Barr virus infection, and postviral fatigue 
syndrome. The Lancet has proposed a new name: sys-
temic exertion intolerance disease.

 4.  e. Patients with chronic fatigue syndrome are twice 
as likely to be women and are generally 25 to 45 years 
of age.

Cases are recognized in many developed countries. Most 
arise sporadically, but more than 30 clusters of similar ill-
nesses have been reported. The most famous of such out-
breaks occurred in Los Angeles County Hospital in 1934; 
in Akureyri, Iceland, in 1948; in the Royal Free Hospital, 
London, in 1955; in Punta Gorda, Florida, in 1945; and 
in Incline Village, Nevada, in 1985.

The prevalence of chronic fatigue syndrome is dif-
ficult to estimate because this is entirely dependent on 
case definition. Chronic fatigue is a ubiquitous symptom, 
occurring in as many as 24% of patients attending a pri-
mary care clinic in the United States; the syndrome is 
much less common.

 5.  c. The typical case of chronic fatigue syndrome 
arises suddenly in a previously active and healthy 
individual. An otherwise unremarkable influen-
za-like illness or some other acute stress is recalled 
with great clarity as the triggering event. Unbearable 
exhaustion is left in the wake of the incident. Other 
symptoms, such as headache, sore throat, tender 
lymph nodes, muscle and joint aches, and frequent 
feverishness, lead to the belief that an infection per-
sists. Then, over several weeks, the impact of reas-
surances offered during the initial evaluation fades 
as other features of the syndrome become evident, 
such as disturbed sleep, difficulty in concentration, 
and depression.

 6.  a. No laboratory test, however exotic or esoteric, 
can make the diagnosis of chronic fatigue syndrome. 
Elaborate, expensive laboratory workups should 
be avoided; they only make an already compli-
cated picture even more so. However, it is reason-
able to perform testing to exclude other causes of  
fatigue.

 7.  c. A sensitive, empathetic physician who is willing 
to listen is the most effective intervention that can 
be offered for chronic fatigue syndrome. NSAIDs 
alleviate headache and diffuse pain and feverishness. 
Nonsedating antidepressants (typically low-dose tri-
cyclic agents) improve mood and disordered sleep 
and thereby attenuate the fatigue to some degree. 
The ingestion of caffeine and alcohol at night makes 
it more difficult to sleep, compounding fatigue, and 
should be avoided. Nothing, however, takes the place 
of an empathetic physician.

In terms of psychotherapy, the most effective therapy 
appears to be behavior-oriented therapy, not cognitive 
psychotherapy. If the patient is severely depressed and if 
tricyclic agents at full doses to treat depression have too 
many side effects, serotonin reuptake inhibitors or venla-
faxine (Effexor) may be used.

 8.  b. Chronic fatigue syndrome is not a conversion 
disorder, nor is it a psychosomatic illness. Current 
research describes immune dysfunction in which T 
cells are chronically activated and hypothalamic dys-
function occurs presumably as a result of cytokine 
penetration of the blood-brain barrier. Alpha-intru-
sion sleep disorder is also probably the result of cyto-
kine penetration and may be worsened by myofascial 
pain, if present.

 9.  e. Chronic fatigue syndrome may be classified as 
mild, moderate, or severe, depending on the num-
ber of symptoms present. Severe chronic fatigue syn-
drome may include not only fatigue, myofascial pain, 
and sleep disruption but also numerous neurologic 
complaints, such as blurred vision, migrating pares-
thesias, and tinnitus. Mood disruption may be present; 
depression or anxiety or both are often endogenous, 
reflecting neurochemical dysequilibrium. Cognitive 
dysfunction may be severe, with complaints of poor 
memory, poor concentration, and the inability to read.

 10.  e. NSAIDs are often helpful in treating the symp-
toms of headache, diffuse pain, and feverishness. 
The nonsedating antidepressants may be useful in 
the treatment of depression, which is a predominant 
symptom in many patients.

 11.  d. Empirical evidence suggests that patients with 
chronic fatigue syndrome lose their tolerance to 
many agents, including toxins such as secondhand 
cigarette smoke, certain fumes, alcohol, and medica-
tions. Antidepressants, such as amitriptyline, should 
be given initially to patients with chronic fatigue in 
a dose approximately a quarter of the usual dose, 
although gradual tolerance may develop. When 
higher doses are used, physicians should watch care-
fully for symptoms of neurologic toxicity, which may, 
according to some, leave permanent deficits.
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 12.  d. A randomized comparison trial of patients with 
chronic fatigue syndrome showed that cognitive-be-
havioral therapy and exercise are effective modalities. 
Acupuncture has not been found to help in chronic 
fatigue syndrome.

 13.  e. Most patients with chronic fatigue syndrome par-
tially recover within 2 years, often to the extent that 
they can return to work and resume most of the nor-
mal activities of their previous life. However, they are 
at risk for relapse at any time (especially when they 
experience immune activation or sleep disruption).

 14.  a. This patient meets the criteria for both chronic 
fatigue syndrome and fibromyalgia. The relationship 
between chronic fatigue syndrome and fibromyalgia 

is fascinating. Some authorities believe that fibro-
myalgia and chronic fatigue syndrome are actually 
the same illness with different presentations. Both 
fibromyalgia and chronic fatigue syndrome appear to 
share the alpha-intrusion sleep disorder.

 15.  d. Mild fever as well as chills and sore throat are 
symptoms present in chronic fatigue syndrome but 
not in fibromyalgia. Muscle pain, difficulty concen-
trating, sleep problems, and abdominal pain relieved 
by a bowel movement are symptoms of both disor-
ders. Symptoms present only in fibromyalgia, not in 
chronic fatigue syndrome, include pain made better 
by heat or massage and pain made worse by sitting or 
standing.

SUMMARY

 1.  Prevalence
The prevalence is difficult to establish. One study 

suggests a prevalence of 37 cases/100,000 people. 
Chronic fatigue syndrome is not a new disease; it 
has been present for centuries. Most evidence for 
the disorder comes from outbreaks of the disorder, 
discussed previously.

 2.  Etiology
The etiology of chronic fatigue syndrome is unknown. 

Chronic fatigue syndrome has long appeared to be 
related to infectious agents, especially Epstein-Barr 
virus. However, most cases of chronic fatigue syn-
drome follow an influenza-like or gastroenteric-type 
illness or evolve insidiously, rather than following 
mononucleosis. There is evidence of immune dif-
ferences in patients with chronic fatigue syndrome. 
Circulating immune complexes and natural killer 
cells are present in lower than normal levels. Ele-
vated titers of antiviral antibodies (directed against 
measles, human herpesvirus 6, Epstein-Barr virus, 
and cytomegalovirus), lower levels of autoantibod-
ies, and altered CD4/CD8 ratios are present. Several 
metabolic abnormalities, such as low serum cortisol 
levels, increased serotoninergic activity in the central 
nervous system, and increased levels of insulin-like 
growth factor 1, have been described, but the causal 
role is unclear. Alpha-intrusion sleep disorder ap-
pears to be related to cytokine involvement. Neural-
ly mediated hypotension may play a role in chronic 
fatigue syndrome symptoms. Genetic studies have 
shown DNA sequence changes in three genes asso-
ciated with brain function, stress reactions, and emo-
tional responses.

 3.  Signs and symptoms
Chronic fatigue syndrome is manifested with a rela-

tively sudden onset of fatigue often associated with 
an infection. After the infection resolves, the patient  

is left with an overwhelming sense of fatigue and 
associated symptoms, including altered sleep and 
cognition. The pre–chronic fatigue syndrome med-
ical history is not one of multiple somatic com-
plaints but, rather, of a highly functioning individ-
ual. It is important to diagnose and to treat other 
syndromes, including major depressive disorder, 
which may present with complaints of chronic fa-
tigue, and others that otherwise complicate the pic-
ture. Increasing evidence shows that it may have a 
biologic basis and that the central nervous system 
and immune system are involved.

 4.  Course
Most patients partially recover within 2 years. All, 

however, are prone to relapse.
 5.  Treatment
 a.  Nonpharmacologic: An understanding physician 

should be prepared to spend time with the patient 
and to listen and counsel in an empathetic fashion. 
The physician should help the patient reduce stress, 
develop a regular schedule, and maintain and grad-
ually increase activity. Cognitive-behavioral ther-
apy has been effective. A graded exercise program 
can improve symptoms, although aggressive regi-
mens can worsen symptoms.

 b.  Pharmacologic: No medications or special diets 
have proved to be uniformly effective in chronic 
fatigue syndrome. NSAIDs can be used to treat 
headaches, myalgias, and arthralgias. Low-dose tri-
cyclic antidepressants can be used to improve the 
quality of sleep. For associated depression, antide-
pressant therapy should be used. Steroid therapy, 
immunomodulation, and antimicrobial therapy 
(acyclovir) have not been found to be helpful. Meth-
ylphenidate (10 mg twice a day) had a clinically sig-
nificant improvement on fatigue in 17% of patients 
and on concentration in 22% of patients.
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Rheumatoid Arthritis

CLINICAL CASE PROBLEM 1

A 35-Year-Old Woman with Malaise and 
Vague Periarticular Pain and Stiffness

A 35-year-old woman comes to your office with a 
6-month history of malaise, paresthesia in both hands, 
and vague pain in both hands and wrists. She also has 
felt very fatigued. She tells you that the pains in her joints 
are worse in the morning. She is beginning to notice pain 
and swelling in both knees. The patient has a normal 
family history, with no significant diseases noted. She is 
taking no drugs and has no allergies. On examination, 
vital signs are normal. There is a sensation of bogginess 
and slight swelling in both wrists and in most of her meta-
carpophalangeal joints. Both knees also feel somewhat 
swollen and boggy. There are no other joint abnormali-
ties, and the rest of the physical examination is normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  nonarticular rheumatism
 b.  synovitis
 c.  gonococcal arthritis
 d.  rheumatoid arthritis
 e.  systemic lupus erythematosus

 2.  What is the most characteristic symptom of this 
disease?

 a.  early morning joint stiffness
 b.  progressive joint pain
 c.  predilection for the small joints
 d.  joint swelling
 e.  rash

 3.  What is the most characteristic sign of this disease?
 a.  joint swelling
 b.  bilateral (symmetric) joint involvement
 c.  erythema surrounding the affected joints
 d.  joint bogginess
 e.  involvement of the glenohumeral joint in all cases

 4.  On what is the pathophysiologic process of this dis-
ease based?

 a.  bone destruction
 b.  bone spur formation
 c.  bone sclerosis
 d.  symmetric joint involvement
 e.  synovial inflammation

 5.  In the course of this disease, which of the following 
pathophysiologic changes is most characteristic?

 a.  synovial proliferation with cartilage erosion stimu-
lated by cytokines

 b.  cartilage destruction stimulated by the prolifera-
tion of proteoglycans

 c.  cartilage destruction stimulated by the enzymatic 
action of proteoglycans

 d.  loss of the synovial membrane
 e.  none of the above (the pathophysiologic mecha-

nism of the disease is not known with any certainty)

 6.  The disease described tends to affect which particular 
part of the spine?

 a.  C1-2
 b.  C6-7
 c.  T7-8
 d.  L1-2
 e.  L4-5

 7.  Which anemia usually accompanies this disease 
process?

 a.  microcytic, hypochromic
 b.  microcytic, normochromic
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 c.  normocytic, normochromic
 d.  macrocytic, hyperchromic
 e.  normocytic, hypochromic

 8.  Which of the following is (are) a systemic complica-
tion(s) of the disease process?

 a.  vasculitis
 b.  pericarditis
 c.  pleural effusion
 d.  diffuse interstitial fibrosis of the lung
 e.  all of the above

 9.  Felty syndrome is a complication of the described dis-
order. Which of the following is part of this syndrome?

 a.  hepatomegaly
 b.  hyperkalemia
 c.  proteinuria
 d.  splenomegaly
 e.  thrombocytopenia

 10.  For the described disorder, which of the following is 
(are) a proven disease-modifying agent(s)?

 a.  leflunomide
 b.  adalimumab
 c.  hydroxychloroquine
 d.  methotrexate
 e.  all of the above

 11.  The patient develops a local flare-up in her right 
knee. Her left knee is affected to a small degree but 
not nearly as severely as the right knee. Up until this 
time, remission had been maintained, and she was 
taking oral antiinflammatory agents for suppression 
of inflammation. What is the treatment of choice for 
this local flare-up?

 a.  methotrexate
 b.  hydroxychloroquine
 c.  intraarticular corticosteroid injection
 d.  oral prednisone
 e.  auranofin

 12.  What drug may be used for the suppression of inflam-
mation in a patient already taking a disease-modify-
ing antirheumatic drug (DMARD) for this disease?

 a.  auranofin
 b.  acetaminophen
 c.  oral prednisone
 d.  naproxen
 e.  D-penicillamine

 13.  Which of the following is not a classic radiologic fea-
ture of rheumatoid arthritis?

 a.  loss of periarticular bone mass
 b.  narrowing of the joint space
 c.  bone erosions
 d.  subarticular sclerosis
 e.  all of the above are radiologic manifestations

ANSWERS

 1.  d. The most likely diagnosis is rheumatoid arthritis 
(RA).

 2.  a. The most characteristic symptom of RA is early 
morning stiffness. The total array of rheumatoid 
arthritic symptoms includes the following: (1) morn-
ing stiffness lasting more than 1 hour, (2) pain on 
motion of joints, (3) tenderness of joints, (4) swell-
ing (soft tissue fluid inflammation rather than bone 
overgrowth), (5) symmetric joint involvement, and 
(6) subcutaneous nodules.

 3.  b. The most characteristic sign of RA is symmet-
ric joint involvement. Symptoms 3, 4, and 6 listed in  
answer 2 may also be confirmed as signs. The rheu-
matoid factor is usually positive, and characteristic 

CLINICAL CASE MANAGEMENT PROBLEM

Clinical case management problem matching questions 
1 to 12. Match the characteristic with the type of arthritis.

Type of Arthritis
 1.  Ankylosing spondylitis
 2.  Gonococcal arthritis
 3.  Systemic lupus erythematosus
 4.  Lyme disease
 5.  Rheumatic fever
 6.  Gouty arthritis
 7.  Juvenile rheumatoid arthritis
 8.  Reiter disease
 9.  Psoriatic arthritis
 10.  Inflammatory bowel disease arthritis
 11.  Calcium pyrophosphate dihydrate (CPPD) 

arthritis
 12.  Tuberculous arthritis

Characteristic
 a.  Positively birefringent under the polarizing 

microscope
 b.  Negatively birefringent under the polarizing 

microscope
 c.  Most common cause of infective arthritis in young 

adults
 d.  Conjunctivitis and urethritis are other features
 e.  Erythema chronicum migrans
 f.  Bamboo spine
 g.  Streptococcal pharyngitis usually occurs first
 h.  Arthritis may precede abdominal symptoms
 i.  Renal failure is major cause of death in this 

disease
 j.  Arthritis may appear before classic “silver-scaled” 

skin lesions
 k.  Major cause of arthritis in children
 l.  Lung disease is major manifestation of this dis-

ease in most patients
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histologic changes will usually be found in the syno-
vial membrane.
In most patients, RA starts out with a whimper 

and not a bang. The disease has an insidious start with 
nonspecific symptoms, such as fatigue and malaise, 
accompanied by arthralgia and low-grade fever. Later, 
symmetric polyarticular swelling begins, usually with 
the proximal interphalangeal, metacarpophalangeal, 
wrist, elbow, shoulder, knee, ankle, and metatarsopha-
langeal joints involved but sparing the distal interpha-
langeal joints. Cervical spine involvement is common 
at the region C1-2, but the remainder of the spine is 
usually spared.

 4.  e. Synovial inflammation is the pathophysiologic 
basis for this disease.

 5.  a. The pathophysiologic process of RA begins with 
synovial membrane swelling and synovial membrane 
proliferation. The synovium, which is normally only 
two cell layers thick, proliferates and erodes adjacent 
cartilage and adjacent bone. Macrophages secrete 
cytokines, particularly interleukin-1 and tumor 
necrosis factor-α, which induce chondrocyte and 
osteoclast stimulation, prostaglandin secretion, and 
endothelial activation. CD4+ T lymphocytes pro-
mote the inflammation early in the disease and are 
abundant in the synovium and the synovial fluid. The 
macrophage/cytokine system also triggers systemic 
effects, such as fever and anemia.

 6.  a. Instability of the cervical spine at C1-2 is a 
life-threatening complication of RA. The instability 
results from a cervical ligament synovitis in the region 
of the first two cervical vertebrae. This complication 
occurs in 30% to 40% of patients who develop RA. Of 
patients with RA, 5% eventually develop a myelopa-
thy or cord injury as a result of this instability.

 7.  c. The anemia that most often accompanies RA is 
mild, normochromic, and normocytic.
The characteristics of the anemia at the cellular level 

include low to normal levels of iron, iron-binding pro-
tein, and erythropoietin.

 8.  e. RA is a systemic disease. Some of the more 
important complications are as follows:

	 •	 	Vasculitis:	From	the	very	beginning	of	the	synovial	
membrane thickening process, a microvascular 
vasculitis process is involved. This can progress to 
mesenteric vasculitis, polyarteritis nodosa, or other 
vascular syndromes.

	 •	 	Pericarditis:	Fibrinous	pericarditis	is	present	in	

40% of patients with RA at autopsy. Although 
infrequent, this pericarditis can occasionally be 
constricting with resultant life-threatening tam-
ponade.

	 •	 	Pleural	effusions:	Rheumatic	pleural	effusions	are	
extremely common.

	 •	 	Rheumatic	nodules	in	the	heart	may	affect	the	
conducting system and lead to conduction distur-
bances, including heart block and bundle branch 
blocks.

	 •	 	Rheumatic	nodules	in	the	lung	can	cavitate	or	
become infected.

	 •	 	Diffuse	interstitial	fibrosis	with	a	restrictive	pat-
tern on pulmonary function tests and a honeycomb 
pattern on chest radiography may occur.

 9.  d. Felty syndrome usually occurs late in the RA dis-
ease process, with splenomegaly. Neutropenia and a 
positive rheumatoid factor are other typical manifes-
tations of this syndrome.

 10.  e. All of the medications listed are disease-modify-
ing drugs used in the treatment of RA.

 11.  c. Because the flare-up is limited to one joint, it 
is reasonable to treat with a localized approach. An 
intraarticular corticosteroid injection may temporar-
ily help control local synovitis.

 12.  d. The drugs of choice for the suppression of 
inflammation in a patient with RA are the DMARDs 
with nonsteroidal antiinflammatory drugs (NSAIDs) 
as back-up or supplemental therapy with aspirin ther-
apy. Thus, the answer to this question is naproxen. If 
an NSAID from a certain class does not work when it 
is given up to maximum dose, an agent from another 
class	 should	 be	 tried.	A	 cyclooxygenase-2	 (COX-2)	
inhibitor may be preferable in long-term treatment 
because of decreased gastrointestinal side effects, 
although all NSAIDs can cause gastrointestinal 
bleeding.

 13.  d. In early RA, few radiologic findings are seen. Soft 
tissue changes in synovial fluid or capsular thicken-
ing occasionally may be seen on the radiograph but 
are more readily detected by physical examination. 
Loss of juxta-articular bone mass (osteoporosis) is 
often detected near the finger joints and may be seen 
early in the disease. Narrowing of the joint space, as a 
result of thinning of the articular cartilage, is usually 
seen late in the disease. Bone erosions are seen best 
at the margins of the joint. Subarticular sclerosis is a 
feature of osteoarthritis, not RA.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

 1.  f
 2.  c
 3.  i

 4.  e
 5.  g
 6.  b

 7.  k
 8.  d
 9.  j

 10.  h
 11.  a
 12.  l
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SUMMARY

RA occurs in 1% of the population. The clinical risk for 
development of RA is highly associated with HLA-DR4 
(human leukocyte antigen D–related antigen 4). Early 
morning stiffness is the most common symptom, and 
symmetric joint swelling is the most common sign. Other 
symptoms and signs include tenderness, swelling, and 
bogginess of joints; characteristic changes in the synovial 
membrane, including microvascular changes; positive 
rheumatoid factor; subcutaneous nodules; and radio-
graphic changes including loss of juxta-articular bone 
mass, joint space narrowing, and bone erosions.

The sequence and order of pathophysiologic changes 
in RA is as follows: synovial macrophage activation; lym-
phocyte infiltration and endothelial cell proliferation; 
neovascularization; and irregular growth of inflamed 
synovial tissue, which invades and destroys cartilage and 
bone. Cytokines, interleukins, proteinases, and growth 
factors are released and contribute to further joint 
destruction as well as to systemic symptoms and signs, 
such as fever and anemia. Identification of some of these 
inflammatory and destructive mediators has led to newer 
treatments of RA.

Systemic manifestations of RA include normochromic 
normocytic anemia, fever, pericarditis, pleural effusion, 
rheumatoid pulmonary nodules, rheumatoid cardiac nod-
ules that can cause heart block, diffuse interstitial disease, 
systemic vasculitis, and Felty syndrome.

Early and aggressive treatment will yield better long-
term outcomes. Nonpharmacologic treatments include 
systemic rest, articular rest (splints, braces, and canes), 
physiotherapy (both heat and cold), joint range of motion 
exercises, other exercise as tolerated, weight loss, and 
education of the patient and family.

The early use of DMARDs for RA is beneficial. The 
critical question of how combination DMARD therapy 
compares with methotrexate plus biologic therapy is 
unanswered. Commonly used first-line DMARDs today 
are methotrexate, leflunomide, hydroxychlorine, sulfas-
alazine, and minocycline. Hydroxychloroquine, minocy-
cline, and sulfasalazine are usually used initially in mild 
cases of RA, defined as those with no erosions visible 
on plain radiography. Methotrexate is typically used as 

first-line treatment in cases of moderate or severe RA 
or in addition to another DMARD in refractory cases of 
mild RA. It is one of the most widely prescribed disease 
DMARDs for RA. Its advantages include a rapid onset of 
action (3 or 4 weeks), dependable clinical response, and 
good patient tolerance long term. Its side effects include 
reversible bone marrow suppression, hepatotoxicity, pul-
monary hypersensitivity, and nephrotoxicity; consider 
starting within 2 months of diagnosis to reduce the possi-
bility of irreversible joint destruction.

The newest class of DMARDs is the biologic response 
modulators that target specific cytokines (i.e., tumor 
necrosis factor-α and interleukin-1) involved in the 
inflammatory cascade in RA. These medications include 
adalimumab, anakinra, etanercept, infliximab, and leflun-
omide. The current recommendations are to treat ini-
tially with single conventional DMARDs and advance to 
combination DMARD therapy or the addition of a bio-
logic agent if necessary.

Many of the DMARDs have significant side effect pro-
files, and these should be considered in deciding which 
medication to prescribe. Pretreatment tuberculosis skin 
testing and baseline chest radiography should be consid-
ered, as should consultation and comanagement with a 
rheumatologist.

NSAIDs may be used to treat pain and inflammation, 
but DMARDs are now the preferred therapy. Use of a 
medication	 from	 the	COX-2	 inhibitor	 class	or	use	of	 a	
concurrent gastric acid–lowering medication may be 
necessary in some individuals with preexisting or sec-
ondary gastric complaints. Glucocorticoids can be used 
for refractory disease when NSAIDs and DMARDs have 
not been successful. This medication should be started 
at the lowest dose and tapered up to the lowest effective 
dose. When a glucocorticoid is used chronically, the use 
of a bisphosphonate medication to prevent osteoporosis 
should be considered. Injected corticosteroids are the 
first choice as localized remitting agents. Some rheu-
matologists are now using glucocorticoids earlier in the 
course of illness.

Some severe cases of RA require surgery, such as joint 
replacement, to relieve pain and to provide joint stability.
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C H A P T ER  50

Osteoarthritis

CLINICAL CASE PROBLEM 1

An 80-Year-Old Woman with Painful Finger 
Joints

An 80-year-old woman presents with a 6-month history 
of pain accompanied by a short period of morning stiff-
ness. She also notices mild pain in her lower back, hips, 
and knees.

On examination, the patient is obese. She has signif-
icant swelling in both the proximal interphalangeal (PIP) 
joints and the distal interphalangeal (DIP) joints. There is 
also deformity of both knees on examination. The rest 
of her physical examination is normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding this 
patient’s condition is true?

 a.  the swelling present at the DIP joints may represent 
Bouchard nodes

 b.  the swelling present at the PIP joints may represent 
Herberden nodes

 c.  this patient will most likely have a normal erythro-
cyte sedimentation rate

 d.  this patient will most likely have a positive rheuma-
toid factor

 e.  synovial fluid analysis will probably demonstrate 
low viscosity

 2.  Which of the following statements regarding the con-
dition described is false?

 a.  pain is the chief symptom
 b.  stiffness of the involved joint is common but of rel-

atively brief duration
 c.  the pain is characteristically dull and aching
 d.  radiographic imaging showing osteophytes is 

required to make the diagnosis
 e.  a major physical finding on exam is pain with lim-

ited range of motion

 3.  Which of the following statements concerning the 
condition described is false?

 a.  this condition is the most common form of joint 
disease in the United States

 b.  obesity is the strongest modifiable risk factor for 
this condition

 c.  this condition has both primary and secondary 
forms

 d.  presence of osteoporosis is directly correlated with 
onset of this condition

 e.  joint space narrowing is common

 4.  Which of the following radiographic features is usu-
ally seen in patients with osteoarthritis?

 a.  joint space narrowing
 b.  osteophytes
 c.  subchondral bone sclerosis
 d.  subchondral pseudocysts
 e.  all of the above

 5.  Which of the following statements concerning osteo-
arthritis is false?

 a.  patients with suspected osteoarthritis should receive 
a rheumatologic panel

 b.  the most common sites for disease are knees, hips, 
and small joints of the hands and feet

 c.  joints involved in osteoarthritis are usually 
asymmetrical

 d.  spine involvement can lead to lower extremity sen-
sory loss

 e.  all of the above are true

CLINICAL CASE PROBLEM 2

A 65-Year-Old Man with an Arthritic Knee

An obese 65-year-old man with moderately severe 
osteoarthritis of his left knee comes to your office 
requesting ways he can reduce his pain and prevent 
having to have surgery.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 6.  Which of the following treatment options is (are) true?
 a.  exercise that focuses on increasing strength, flexibility, 

and aerobic capacity is more effective than joint rest
 b.  therapeutic ultrasound is highly effective for pain 

control
 c.  dietary control is not important in reducing pro-

gression of disease
 d.  swimming and cycling are preferred exercise pro-

grams for those with affected weight-bearing joints
 e.  a and d

 7.  Which of the following alternative treatment modal-
ities is useful in the treatment of his left knee pain?

 a.  use of arnica cream
 b.  adopting an “antiinflammatory” lifestyle
 c.  acupuncture
 d.  chondroitin supplements
 e.  none of the above

 8.  Major goals of therapy in osteoarthritis include which 
of the following?

 a.  minimize pain
 b.  prevent disability
 c.  delay progression
 d.  a and b only
 e.  all of the above
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 9.  What is the drug of first choice for the treatment of 
this patient’s osteoarthritis pain?

 a.  acetaminophen
 b.  naproxen sodium
 c.  diclofenac
 d.  celecoxib
 e.  hydrocodone

 10.  Which of the following statements regarding the use 
of hyaluronic acid injections for osteoarthritis is true?

 a.  they have shown better short-term effect but less 
long-term effect than corticosteroid injections

 b.  they should be used only for patients who are not 
surgical candidates

 c.  they are no longer recommended as a method of 
treatment for patients with symptomatic osteoar-
thritis of the knee

 d.  they are relatively inexpensive
 e.  none of the above

ANSWERS

 1.  c. Osteoarthritis (OA) typically does not have a high 
erythrocyte sedimentation rate except in unusual 
cases when there is an inflammatory component. This 
patient has obvious osteoarthritis. Bouchard nodes 
are present at PIP (not DIP) joints and represent 
overgrowth and osteoarthritic changes. Herberden 
nodes represent the same pathological changes as 
Bouchard nodes except that they are located on DIP 
joints. Synovial fluid analysis for osteoarthritis will 
show high (not low) viscosity with normal mucin 
clotting. The total leukocyte count will also likely be 
less than 1000 cells/mm3 and rheumatoid factor and 
anticyclic citrullinated peptide antibodies should be 
negative in osteoarthritis.

 2.  d. Osteophytes are common radiographic findings, 
especially with advanced age. However, the diagnosis 
of osteoarthritis is clinical, and the mere presence of 
osteophytes on radiographic films is not sufficient for 
diagnosis. The most common symptom of osteoar-
thritis is pain. The pain is usually described as dull, 
aggravated by joint use, and relieved by joint rest. 
Joint stiffness in weight-bearing joints is common 
although transient, especially in the morning or after 
prolonged rest. Pain on range of motion with limited 
range of motion on physical exam is common to all 
joints affected by osteoarthritis.

 3.  d. The relationship between osteoarthritis and 
osteoporosis is controversial. Recent studies have 
now found that there may be different subtypes of 
osteoarthritis (including atropic and osteophytic), 
which may be either directly or indirectly correlated 
with osteoporosis. Osteoarthritis has both primary 

and secondary types: primary refers to prolonged 
“normal wear and tear,” whereas secondary usually 
refers to that caused by chronic trauma, congenital 
malformations, metabolic disorders, septic arthritis, 
or endocrine disorders (i.e., acromegaly, obesity, or 
diabetes). Obesity is the strongest modifiable risk fac-
tor for osteoarthritis. Other risk factors include age, 
female sex, and the other previously listed causes of 
secondary osteoarthritis. Osteoarthritis is the most 
common form of joint disease in the United States.

 4.  e. Radiographic changes in osteoarthritis include 
narrowing of the joint space as a result of loss of artic-
ular cartilage, bone sclerosis as a result of thickening 
of the subchondral bone, subchondral bone cysts, and 
osteophyte (bone spur) formation.

 5.  a. Osteoarthritis is a clinical diagnosis based on 
symptoms, location of pain, and physical exam. 
Immunologic laboratory studies are often unneces-
sary unless there are signs of joint swelling or if syno-
vitis is detected. Rheumatologic panels (containing 
rheumatoid factor, erythrocyte sedimentation rate, 
anti-nuclear antibodies, uric acid, and Lyme serolo-
gies) often have a high false-positive rate. The most 
common sites of disease are in the knees, hips, small 
joints of the hands and feet, and spinal column. 
Osteoarthritis often presents in an asymmetrical pat-
tern. If the vertebral column is affected it can cause 
sensory and motor loss in the lower extremities and 
referred pain to the hips and knees because of nerve 
impingement.

 6.  e. Exercise that improves strength, flexibility, and 
aerobic capacity has been shown to reduce pain in 
osteoarthritis and improve physical function. For 
those with osteoarthritis in weight-bearing joints, 
exercises such as swimming, ellipticals, and cycling 
have been shown to be good alternatives to high- 
impact aerobic exercise (such as running). Dietary 
control is a primary component of weight loss. 
Weight loss is shown to significantly reduce pain and 
improve physical function in patients with osteoar-
thritis. Therapeutic ultrasound, although frequently 
used, has not been shown to significantly reduce pain 
or improve function.

 7.  b. Current evidence suggests that chronic osteo-
arthritis is linked to low-grade systemic inflamma-
tion and oxidative stress. Recent literature supports 
that Western diet and lifestyle have been inherently 
“proinflammatory” whereas adopting a mainly plant-
based “antiinflammatory” diet can reduce pain and 
prevent progression of osteoarthritis. Arnica gel 
shows conflicting evidence for pain reduction when 
compared with placebo. Acupuncture has shown 
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some benefit for back pain in general, but not spe-
cifically for osteoarthritis. Chondroitin supplements 
have only shown benefit for pain control when com-
bined with glucosamine supplements in some studies. 
Currently, most literature reports little efficacy in the 
use of glucosamine chondroitin for knee osteoarthri-
tis and recommends against use.

 8.  e. The goals for the patient with osteoarthritis are 
to minimize pain, prevent disability, and to delay 
progression. Pain can be minimized with nonphar-
macologic and pharmacologic therapies, and disabil-
ity can be prevented mainly through exercise and 
use of canes and walkers. Progression can be delayed 
through weight loss and an antiinflammatory dietary 
regimen.

 9.  a. Acetaminophen is the first-line therapy for osteo-
arthritis pain given its relative safety in use and fewer 
side effects than nonsteroidal antiinflammatory 
drugs (NSAIDs) such as naproxen and diclofenac. 
NSAIDs, although a mainstay of treatment, have 
significant toxicity especially in elderly patients with 

renal impairment. If an NSAID is considered, the 
dose should be kept as low as possible to avoid renal 
and	 gastrointestinal	 effects.	 COX-2	 inhibitors	 can	
be considered because of their lower gastrointestinal 
side effects, however they are more costly and have 
higher cardiovascular risk. Opioids should only be 
used when other pharmacologic agents are ineffective 
and should be started at low doses because of their 
risk for dependence and abuse.

 10.  c. Hyaluronic acid injections have been used to 
treat chronic osteoarthritis of the knee, however, 
the American Academy of Orthopedic Surgeons 
(AAOS) now recommends against use of this treat-
ment in patients with symptomatic osteoarthritis of 
the knee. This was noted in the 2013 AAOS revised 
clinical practice guidelines after review of “fourteen 
studies assessing intraarticular hyaluronic acid injec-
tions. Although a few individual studies found statis-
tically significant treatment effects, when combined 
together in a metaanalysis the evidence did not meet 
clinically important improvement thresholds.”

SUMMARY

Osteoarthritis is the most common rheumatologic con-
dition. It typically is considered a noninflammatory joint 
disease characterized by its usual lack of inflammatory 
symptoms and signs and by the degeneration and loss 
of articular cartilage in synovial joints. However, recent 
research suggests OA is affected by low-level systemic 
inflammation and oxidative stress that is not typically 
detected by immunologic panels. Joint pain, stiffness, and 
swelling with limited range of motion are typical find-
ings on physical exam. The knees, hips, and finger DIP 
and PIP joints are most commonly affected and present 
in an asymmetrical pattern. Radiographic findings in OA 
include joint space narrowing, osteophytes, and subchon-
dral bone sclerosis and pseudocysts.

OA is mainly a clinical diagnosis. OA can be either 
primary or secondary. Primary OA is considered to be 
idiopathic, although it is typically from wear and tear in 
the weight-bearing joints and therefore called degenera-
tive joint disease. Secondary OA is often related to acute 
or chronic trauma, congenital abnormalities, and certain 
systemic conditions such as diabetes mellitus, acromegaly,  
or obesity. OA found in atypical joints such as ankles, 
wrists, elbows, or shoulder warrants consideration that 
there is a secondary cause.

The goals for the patient with OA are to minimize 
pain, prevent disability, and delay progression. Treat-
ment can be both nonpharmacologic and pharmaco-
logic. The keys of nonpharmacologic therapy include: 
weight loss and exercise programs that build strength, 
flexibility, and aerobic capacity. Exercise should be mod-
ified to limit weight bearing on affected joints, and aids 
such as canes and walkers should be considered. Dietary 
modification is also important because weight loss is one 
of the most important factors in slowing the progression 
of disease and decreasing pain. New research also shows 
that an “antiinflammatory diet” may help prevent and 
slow the progression of OA.

The most important aspect of pharmacological ther-
apy is to do no harm. Acetaminophen is the analgesic drug 
of choice for mild OA because of its relative safety com-
pared with other therapies. NSAIDs are generally used in 
OA; however, they incur significant risk of gastrointes-
tinal side effects and toxicity in those with renal impair-
ment. Intraarticular injections are generally limited to 
large joints that fail to respond to other measures. Corti-
costeroids are generally used for acute flare-ups, whereas 
hyaluronic acid injections may be used for chronic OA 
pain of the knee. Consider surgery if all therapies fail and 
OA is severe.
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C H A P T ER  51

Acute Gout and Pseudogout

CLINICAL CASE PROBLEM 1

A 45-Year-Old Man with Excruciating Pain in 
His Left Foot

A 45-year-old obese man presents to the emergency 
department in the middle of the night screaming and 
holding his left foot. He tells you that he thinks he has 
an “acute blood vessel blockage” in his left toe. He 
wakes up the entire emergency department observation 
unit with his screams. His past history is significant for 
essential hypertension, for which he has been treated 
with a thiazide diuretic for the past 5 years. He categori-
cally relates to you that he has never had the symptoms 
that he is experiencing now, and he further adds that 
instead of all these questions he would prefer if you just 
got on with treatment.

On examination, the patient’s temperature is 39.1° C 
and his blood pressure is 170/110 mm Hg. He has an 
inflamed, tender, swollen left great toe at the metatarso-
phalangeal (MTP) joint. There is extensive swelling and 
erythema of the left foot, and his whole foot is tender. 
No other joints are swollen. No other abnormalities are 
found on physical examination.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis?
 a.  acute cellulitis
 b.  acute gouty arthritis

 c.  acute rheumatoid arthritis
 d.  acute septic arthritis
 e.  acute vasculitis

 2.  Which of the following statements regarding this 
patient’s disease is false?

 a.  it is more common in men than in women
 b.  fever is unusual
 c.  more than 50% of the initial attacks of this condi-

tion are confined to the first MTP joint
 d.  peripheral leukocytosis can occur
 e.  initial involvement is usually in a single joint

 3.  What is the definitive diagnostic test of choice for 
this patient’s disease?

 a.  a plasma level
 b.  a random urine test
 c.  a 24-hour urine test
 d.  a synovial fluid analysis
 e.  a Gram stain plus culture and sensitivity

 4.  What is the most common metabolic abnormality 
found in the disease described in this patient?

 a.  increased production of uric acid
 b.  decreased renal excretion of uric acid
 c.  increased production of uric acid metabolites
 d.  decreased renal excretion of uric acid metabolites
 e.  none of the above

 5.  What is the pharmacologic agent of choice for the 
initial management of this patient’s disease?

 a.  indomethacin
 b.  tramadol
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 c.  acetaminophen
 d.  aspirin
 e.  phenylbutazone

 6.  Regarding the prophylaxis recommended for the pre-
vention of future attacks of the disease described in 
the patient, which of the following would adhere to 
the current recommendations?

 a.  this patient should not be treated with a prophy-
lactic agent

 b.  this patient should be treated with a uricosuric 
agent as prophylaxis against future attacks of this 
condition

 c.  this patient should be treated with a xanthine oxi-
dase inhibitor as prophylaxis against future attacks 
of this condition

 d.  this patient could be treated with either a uri-
cosuric agent or a xanthine oxidase inhibitor as  
prophylaxis against future attacks of this 
condition

 e.  none of the above

 7.  Which of the following can be used to help deter-
mine the drug of choice for the prophylaxis of the 
condition described?

 a.  a serum blood level
 b.  a joint fluid aspiration
 c.  a 24-hour urine uric acid test
 d.  a joint radiograph
 e.  none of the above

 8.  Which of the following drugs increase(s) the excre-
tion of uric acid?

 a.  sulfinpyrazone
 b.  probenecid
 c.  allopurinol
 d.  a and b
 e.  b and c

 9.  Which of the following statements apply (applies) to 
the initiation of prophylactic therapy in this condition?

 a.  the patient who is prescribed a prophylactic agent 
should also start to take colchicine

 b.  colchicine treatment should be maintained for 3 to 
6 months

 c.  indomethacin can replace colchicine in this 
instance

 d.  none of the above
 e.  all of the above

 10.  Which of the following treatments is the best choice 
to provide significant relief in the case of an acute 
attack of the condition described?

 a.  oral dexamethasone
 b.  oral prednisone
 c.  intravenous hydrocortisone
 d.  intravenous methylprednisolone
 e.  intraarticular triamcinolone acetonide

 11.  Which of the following classes of drugs is most likely 
to precipitate the condition described?

 a.  thiazide diuretics
 b.  calcium channel blockers
 c.  angiotensin-converting enzyme inhibitors
 d.  beta blockers
 e.  alpha blockers

CLINICAL CASE PROBLEM 2

A 55-Year-Old Man with Joint Pain

A 55-year-old man comes to your office complaining 
about joint pain. He states that he has had pain in both 
ankles for the past 4 months and it has been getting pro-
gressively worse. He has also had occasional pain in his 
wrists. He states that for the past 5 years, he has been 
taking hydrochlorothiazide, 50 mg, each morning for 
hypertension, with recent typical blood pressure readings 
in the 130s/70s mm Hg. As part of your evaluation, you 
find that he has a serum uric acid level of 12.4 mg/dL.

 12.  Should the condition described be treated to reduce 
the serum uric acid level?

 a.  yes, vigorously to prevent an acute attack of gout
 b.  yes, but cautiously to prevent a too rapid release of 

feedback inhibition of purine synthesis
 c.  no, the patient is not likely to develop gout
 d.  a and c are true under certain conditions
 e.  nobody really knows

CLINICAL CASE PROBLEM 3

A 65-Year-Old Man with a Swollen, Painful Knee

A 65-year-old man comes to your office with pain in his 
right knee. He says he fell and “banged it up fairly bad” 
approximately 6 months ago but that it had since recov-
ered spontaneously and provided no further trouble until 
now. He further said the pain does not get worse during 
the day, and if anything, it hurts more on awakening. His 
past history showed no hypertension, and he never had 
any other joint pain of significance.

On examination, his temperature is 37.5° C and his 
blood pressure is 125/70 mm Hg. He has an inflamed, 
tender, swollen right knee. No other joints are affected. 
No other abnormalities are found on physical examina-
tion. A plain radiographic examination of the right knee 
reveals streaking of the surrounding soft tissue with cal-
cium deposits (chondrocalcinosis). You remove accu-
mulated synovial fluid for polarized light microscopic 
analysis and also obtain a serum sample.

 13.  Which of the following possible results from these 
laboratory studies is most consistent with the symp-
toms described and will confirm a diagnosis?

 a.  needle-like crystals with negative birefringence 
and a normal serum uric acid level

 b.  needle-like crystals with negative birefringence 
and a high serum uric acid level
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 c.  rhomboidal crystals with weak positive birefrin-
gence and a high serum uric acid level

 d.  rhomboidal crystals with weak positive birefrin-
gence and a normal serum uric acid level

 e.  none of the above

 14.  Which of the following conditions predispose(s) 
individuals toward the disease described in this case?

 a.  hemochromatosis
 b.  hyperparathyroidism
 c.  trauma
 d.  surgery
 e.  all of the above

ANSWERS

 1.  b. This patient has acute gouty arthritis. This is 
a typical presentation for gout. With acute gout, 
a patient usually develops an acute pain in a single 
joint of the lower extremity; the most common one 
is the first MTP joint (podagra). The pain of acute 
gout often awakens a patient, and these patients often 
end up in the emergency department with pain that is 
described as crushing or excruciating.

The joint rapidly becomes erythematous, swollen, warm, 
and extremely tender. The skin surrounding the joint 
is usually tense and shiny. The swelling in acute gout 
often extends well beyond the joint and may involve the 
entire foot or other part of the extremity. This swell-
ing results from periarticular edema and makes the 
differentiation from septic arthritis particularly diffi-
cult. Often, the patient is unable to bear weight on the  
affected foot.

 2.  b. Fever may occur in patients with gout, especially 
in those with polyarticular disease. The tempera-
ture may reach 39.4° C. Initial presentation is usu-
ally monoarticular, and more than 50% of patients 
experience their first acute attack in the MTP joint. 
However, gout can present in other joints, such as 
the knee. Acute gout also may involve bursae or 
tendon sheaths. Leukocytosis may also be seen. In 
older patients, tophi are occasionally seen with the 
first attack. However, there is usually a time interval, 
often 10 years or more, between the initial attack and 
the appearance of the complication of gouty tophi. 
Gout is uncommon in people younger than 30 years, 
and its presence in this age group should trigger a 
search for a hereditary purine metabolism disorder. It 
is more common in men than in women until the age 
of 60 years, after which half of newly diagnosed cases 
are in women. In women, gout most often occurs 
after menopause.

 3.  d. A definitive diagnosis of gout is made by demon-
strating negatively birefringent, needle-shaped 

monosodium urate crystals under a polarizing micro-
scope. Although an elevated serum uric acid con-
centration is often seen in acute gout, it is neither as 
sensitive nor as specific a test as the demonstration of 
uric acid crystals in synovial fluid under a microscope. 
Serum uric acid levels can be normal in patients with 
acute gouty arthritis. The diagnosis of septic arthritis 
can be ruled out by appropriate Gram stain and cul-
ture of the same specimen of synovial fluid obtained 
for examination with the polarizing microscope.

 4.  b. Decreased renal excretion of uric acid is the cause 
of primary gout in 75% to 90% of patients, whereas 
uric acid overproduction accounts for the other 10% 
to 25% of cases. Secondary causes of gout include 
chronic renal disease, acute ethanol ingestion, low-
dose salicylates (they are uricosuric at high doses), 
and diuretics, especially the thiazide type. The most 
common cause of overproduction of uric acid is a 
myeloproliferative or lymphoproliferative disorder. 
In addition, when a patient is undergoing cancer 
chemotherapy, there is a significant liberation of uric 
acid from dying cells. The greater the responsiveness 
of the tumor to chemotherapy or radiotherapy, the 
quicker the tumor breakdown and the more extensive 
the breakdown of uric acid. Colchicine has many gas-
trointestinal side effects, particularly diarrhea, that 
limit its usefulness.

 5.  a. Nonsteroidal antiinflammatory drugs (NSAIDs) 
are the drugs of first choice in most settings. There is 
no evidence that one NSAID is superior to another in 
the treatment of gout.

Oral colchicine is recommended by the American Col-
lege of Rheumatology as an appropriate primary option 
to treat an acute gouty attack where the onset was no 
greater than 36 hours before initiation. Unless dose 
adjustment for renal impairment is required, the rec-
ommended treatment for acute gout calls for a loading 
dose of 1.2 mg of colchicine followed by 0.6 mg 1 hour 
later, and this regimen can be followed by 0.6 mg once or 
twice daily 12 hours later, until the gout attack resolves. 
Higher doses have not shown to be more effective. The 
U.S. Food and Drug Administration (FDA) brought out 
an alert (July 30, 2009) after it approved the first sin-
gle-ingredient oral colchicine product, Colcrys. Cases of 
fatal colchicine toxicity, even in therapeutic doses, have 
been seen in association with renal and hepatic insuf-
ficiency and when it is taken in combination with cer-
tain medications, such as clarithromycin. Colchicine is 
known to have gastrointestinal side effects, particularly 
diarrhea.

Aspirin taken in small doses can actually aggravate 
the problem. Acetaminophen has no antiinflammatory 
activity and is not indicated in the acute treatment of 
gout. Phenylbutazone is an excellent antiinflammatory 
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agent but has been associated with bone marrow suppres-
sion and aplastic anemia.

Systemic corticosteroid therapy can be used for 
patients with acute polyarticular gout who have not 
responded to other therapies as well as for patients in 
whom other therapies are contraindicated. Intraarticular 
injections of corticosteroid medication are usually effec-
tive in patients with acute monoarticular gout.

 6.  a. From the history, you gather that this is the first 
attack of acute gout in this patient. It is not advisable 
to begin prophylactic therapy until the patient has 
had at least two or perhaps three attacks. One reason 
is the possibility of a precipitating secondary cause, as 
in this patient being treated with a thiazide diuretic, 
which may be able to be eliminated. Also, because 
a second attack may not occur for years, if ever, the 
risk/benefit ratio for prophylactic medication is not 
favorable owing to potential adverse effects or drug 
interactions.

 7.  c. The first-line prophylactic pharmaceutical agent 
is a xanthine oxidase inhibitor, such as allopurinol or 
febuxostat. They are recommended for patients with 
more than two gouty attacks per year, in patients with 
tophi, and in patients with joint damage seen on a 
radiograph. The recommendations are to keep the 
serum urate levels less than 6 mg/dL.

 8.  d. Probenecid and sulfinpyrazone are uricosuric 
medications. They should be used only in patients 
who have normal renal function, no history of renal 
stone formation, and no overproduction of uric acid. 
Allopurinol or febuxostat are indicated in patients 
with uric acid overproduction, severe tophi, a history 
of renal stones, or renal insufficiency.

 9.  e. As previously discussed, the prophylactic agents 
for the prevention of gouty arthritis fall into two 
classes: the xanthine oxidase inhibitors, which inhibit 
the formation of uric acid, and the uricosuric agents, 
which increase the excretion of uric acid.

When prophylaxis against recurrent attacks is begun, 
either colchicine or an NSAID should be added to the 
choice of the prophylactic agent. After 3 to 6 months, 
the colchicine or NSAID treatment can be discontinued, 
and treatment with the uricosuric agent or the xanthine 
oxidase inhibitor can continue indefinitely.

 10.  e. A local injection of a corticosteroid such as tri-
amcinolone acetonide into an inflamed gouty joint 
reliably produces a resolution of the acute gouty con-
dition. This treatment is most beneficial in patients 
with acute gouty monoarthritis and multiple medical 
conditions, particularly if there are contraindications 
to other treatments.

 11.  a. Diuretics in general and thiazide diuretics in  
particular elevate the serum uric acid level. Although 
most patients who are receiving thiazide diuretics do 
not develop gout, those who do tend to be receiv-
ing relatively high doses of thiazide (more than 
25 mg) and have other coexistent reasons for the 
development of gout, such as acute ethanol intake. 
Other metabolic side effects of thiazide diuretics 
are hyperglycemia, hyperlipidemia, hypokalemia, 
hyponatremia, and hypomagnesemia. Other medi-
cations that can lead to decreased uric acid excretion 
include low-dose salicylates, levodopa-carbidopa, 
ethambutol, pyrazinamide, cyclosporine, and nic-
otinic acid.

 12.  c. The condition described in this case is asymp-
tomatic hyperuricemia. The symptoms do not sound 
like gout and are unlikely to be related to the ele-
vated uric acid level. Hyperuricemia is commonly the 
result of renal insufficiency or pharmacologic agents, 
such as thiazide diuretics or low-dose salicylates. Eth-
anol consumption and obesity can also raise serum 
uric acid levels. Most patients with hyperuricemia 
are asymptomatic and never develop gout. Thus, 
the treatment of asymptomatic hyperuricemia is not 
recommended.

 13.  d. The condition described is undoubtedly pseud-
ogout, also known as calcium pyrophosphate depo-
sition disease (CPDD). The symptoms are caused 
by calcium pyrophosphate deposition in nonosse-
ous tissues in joints, most commonly in a knee. The 
differential diagnosis includes the many things that 
can cause swelling and pain in a knee. Considering 
the patient’s age and history, the more likely condi-
tions are osteoarthritis, gout, and pseudogout. The 
fact that the pain does not become worse during 
the day points away from but certainly does not 
exclude osteoarthritis. Similarly, the presence of 
the condition in the knee rather than in an MTP 
joint points away from but does not exclude gout. 
The chondrocalcinosis found on radiographic 
examination is almost pathognomonic for CPDD, 
and the presence of rhomboidal crystals with weak 
positive birefringence in the synovial fluid con-
firms this diagnosis. The serum uric acid level is 
not elevated.

 14.  e. CPDD can be caused by any condition that 
provides a local nucleation site for formation of 
calcium pyrophosphate crystals, probably by ini-
tial precipitation of apatite with subsequent con-
version, or by conditions that increase serum 
phosphate levels until precipitates form at vulner-
able sites. Trauma and surgery are likely to cre-
ate nucleation sites prone to such crystallization, 
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whereas hemochromatosis and hyperparathyroid-
ism tend to increase the serum phosphate level. 
Diabetes mellitus and hypothyroidism are other 
endocrine disorders associated with an increased 
risk for development of CPDD. Many cases appear 
not to be associated with any known risk factors 
but possibly are the result of some forgotten, rela-
tively mild trauma.

Prevalence increases with age, having been reported to 
be 3% or 4% in patients younger than 60 years, as high 

as 25% in individuals in their 80s, and 50% in patients 
older than 90 years. It is also said to be seen approxi-
mately half as often as gout in the typical primary care 
office setting.

Symptoms tend to resolve with conservative treat-
ment consisting of rest and use of antiinflammatory 
drugs. Intraarticular steroid injections are usually helpful 
in otherwise intractable cases. Rarely, surgery, in which 
the crystals are scraped off of the soft tissues, is used as a 
last resort.

SUMMARY

The diagnosis of gout is firmly established by examina-
tion of joint aspirate under a polarizing microscope and 
finding needle-like, negatively birefringent uric acid crys-
tals. In contrast, the diagnosis of pseudogout (CPDD) is 
established by finding weakly positively birefringent rect-
angular or rhomboid crystals in a joint aspirate.

The primary symptom of gout is acute onset of pain in 
a joint of the lower extremity, most commonly the first 
MTP joint. Along with the pain, there is associated ten-
derness, erythema, and swelling of the surrounding tis-
sues. The most important differential diagnosis in acute 
gout is septic arthritis. Acute gout is associated most 
often with decreased renal excretion of uric acid rather 
than with an overproduction of uric acid.

Treatment of acute attacks of gout can include an 
NSAID, colchicine, intraarticular corticosteroid injec-
tion, or systemic corticosteroid orally or by intramus-
cular injection. Colchicine given one to two times daily 
will usually avoid the previously limiting gastrointestinal 
side effects. Neither colchicine nor NSAIDs should be 
used in patients with chronic kidney disease, making an 

intraarticular corticosteroid injection a good option in 
these cases.

Prophylactic treatment of gout should not be given 
after only one attack. Typically a xanthine oxidase inhib-
itor, such as allopurinol or febuxostat, is the first-line 
choice. A uricosuric agent, such as probenecid, can be 
used if there is a contraindication to a xanthine oxidase 
inhibitor; the goal of urate-lowering therapy is to keep 
serum urate less than 6 mg/dL. When initiating pro-
phylactic therapy with a uricosuric agent or a xanthine 
oxidase inhibitor is given, then concurrently use either 
an NSAID or colchicine in low dose for the first 3 to 6 
months. Asymptomatic hyperuricemia should not be 
treated.

Pseudogout symptoms tend to resolve with conser-
vative treatment, such as an NSAID. Clues that suggest 
this diagnosis versus gout include older age, presence 
in the knee or wrist, absence of hyperuricemia, absence 
of a history of uric acid nephrolithiasis, and presence of 
chondrocalcinosis (calcification of articular cartilage) on 
radiography.
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C H A P T ER  52

Acne, Rosacea, and Other 
Common Dermatologic Conditions

CLINICAL CASE PROBLEM 1

A Young Boy with Early Acne

A 12-year-old boy is brought in by his father for evalu-
ation of acne. The father is concerned that his son may 
end up like him, who had severe acne as a teenager 
and subsequently developed large pitted scars on his 
chest, back, and face. The father is 40 years old and still 
gets acne despite having undergone three courses of 
Accutane since his teenage years. Father wants to “nip 
it in the bud” regarding his son’s acne. The son is not 
concerned. He has a few papules and pustules (<20 on 
forehead, neck, and back). The patient has been using 
only over-the-counter (OTC) Proactiv. The father wants 
to see if the son can get started on Accutane as soon 
as possible.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is (are) the best approach(es) to the treatment of 
this patient at this time?

 a.  concede to the father’s request and start the patient 
on Accutane

 b.  counsel the father on the appropriate use of 
Accutane

 c.  ask the patient how he feels about his acne and how 
he wants to be treated

 d.  start the patient on an oral antibiotic
 e.  all of the above

During the course of a year, this patient’s acne waxed and 
waned and temporarily responded to several different 
regimens. About 4 to 5 months after his 13th birthday, he 
returns with his father, who is distraught because his fears 
have come to pass. The patient now has large 1- to 2-cm 
cystic nodules on his back and chest with scarring. His 
face is fairly clear. He has been taking only a maintenance 
dose of erythromycin since his last visit. You graded the 
acne at 4+ in severity.

 2.  What is (are) the best approach(es) to this patient now?
 a.  concede to the father’s request to start Accutane for 

the patient
 b.  2- to 3-month trial of different oral antibiotics in 

combination with a topical tretinoin, a topical com-
bination of clindamycin and benzoyl peroxide

 c.  counsel the father again on appropriate use of 
Accutane

 d.  trial of photodynamic therapy
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 32-Year-Old Woman with Pimples

A 32-year-old woman who comes to your office is des-
perate because it has only been in the last 4 years that 
she started developing acne. She states that she never 
had acne as a teenager and is wondering why she is 
getting acne only now. She describes deep nodules 
mainly on the chin and jaw area, which take months 
to heal and clear. Sometimes the nodules never com-
pletely clear but only decrease in size. She states that 
the lesions become worse with her menstrual cycles. 
The patient states that with her type of work, she has 
to be in front of the public almost all day. At times, the 
acne gets so bad that she has to take off work because 
she is embarrassed.

 3.  What is the best treatment for this patient?
 a.  start Accutane immediately
 b.  start oral antibiotic tetracycline with a topical 

tretinoin
 c.  start photodynamic therapy with levulinic acid
 d.  start oral contraceptives with spironolactone
 e.  none of the above

 4.  What type of acne does the patient have?
 a.  acne rosacea
 b.  acne fulminans
 c.  acne keloidalis
 d.  nodulocystic acne
 e.  steroid-induced acne

CLINICAL CASE PROBLEM 3

A 40-Year-Old with Allergies

A 40-year-old white man comes in for evaluation of 
allergies. He states that he has had seasonal allergies 
most of his life with symptoms of runny nose, sneezing, 
and watery and itchy eyes. Lately he feels that his eyes 
are always irritated, and he frequently has burning and 
itching with a foreign body sensation and mild crust-
ing. On examination, he has typical features of allergic 
rhinitis with boggy and inflamed nasal mucosa with a 
small polyp in the left nostril. Examination of the eyes 
showed mild erythema and swelling of the eyelids with 
mild crusting at the lid margins. The conjunctivae were 
slightly injected. Incidentally, you noticed a few papules 
on his chin and cheeks. The patient remarked that he 
still gets occasional acne.

 5.  How do we treat this patient?
 a.  with oral antihistamines
 b.  with oral antibiotics for ocular rosacea
 c.  with eye lubricant
 d.  start isotretinoin
 e.  all of the above
 f.  a, b, and c
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CLINICAL CASE PROBLEM 4

Perioral Rash in a Young Woman

A 23-year-old Asian woman complains of recurring red-
dish rash around her mouth and nose area. She states 
that the rash is slightly scaly, and at times she notices 
pinpoint pimples. She has been using a previously pre-
scribed topical steroid for some time now, which helped 
reduce the rash temporarily.

 6.  The patient most likely has which of the following 
conditions?

 a.  rosacea
 b.  eczema of the face
 c.  tinea infection
 d.  perioral dermatitis
 e.  contact dermatitis
 f.  steroid-induced acne

 7.  How should the patient be treated?
 a.  topical antibiotic clindamycin
 b.  topical tretinoin
 c.  oral antibiotic doxycycline
 d.  all of the above
 e.  none of the above

CLINICAL CASE PROBLEM 5

Acne in a College Student

An 18-year-old female college student comes with her 
mom to see you in the office. She started having mild acne 
4 months ago. She has been using OTC topical creams. 
She mentions that it worked initially but not anymore. 
Mom is concerned as she is embarrassed to go to college 
because of the acne getting worse. On examination she is 
found to have scattered inflammatory papules, pustules, 
and a few nodules on the face and back areas. Her mom 
does not want her to use Accutane. She is allergic to sulfa 
drugs. She was recently hospitalized for hepatitis and is 
noted to have abnormal liver function tests.

 8.  What would you prescribe for her?
 a.  doxycycline 100 mg daily with benzoyl peroxide 

cream
 b.  minocycline 100 mg twice daily
 c.  trimethoprim/sulfamethoxazole 160/800 mg twice 

daily
 d.  tetracycline 250 mg twice per day
 e.  a or d
 f.  b or d

 9.  About what side effects of the prescribed drug would 
you warn the girl?

 a.  photosensitivity
 b.  allergic reaction
 c.  gastrointestinal upset and esophagitis
 d.  pseudotumor cerebri

 e.  hepatotoxicity
 f.  a, c, and d
 g.  a, b, c, and e

ANSWERS

 1.  b. The parent needs to be counselled regarding 
appropriate use of accutane, and reassured that bring-
ing his son in for appropriate treatment and monitor-
ing was the correct thing to do. An oral antibiotic may 
be part of the proscribed treatment, but the parent 
first needs to be informed of all treatment options and 
appropriateness of each.

 2.  a. Use of oral isotretinoin must be guided by the prin-
ciples set out by the iPledge program. Patients must 
meet the criteria for use of oral isotretinoin, which is 
not a first-line medication. It is indicated for recalcitrant 
nodulocystic acne. It is warranted for acne that does not 
respond or responds poorly to combined therapy of top-
ical antibiotics, topical tretinoins, and oral antibiotics. It 
is also for acne that relapses off oral treatments, acne that 
causes scarring, or acne that causes psychological stress. 
Other indications include gram-negative folliculitis, acne 
fulminans, inflammatory rosacea, hidradenitis suppura-
tiva, and pyoderma faciale. Parents and patients need to 
be warned of the potential side effects, three of which 
are major. Most important, it can cause severe damage 
to a fetus if it is given during pregnancy. Second, it can 
have psychological effects such as depression, suicidal 
ideation, and psychosis. The third major concern is its 
potential to worsen inflammatory bowel disease (IBD) 
or to induce new-onset IBD. Other dose-dependent side 
effects include dry lips, dryness of skin, and dryness of 
the nasal and oral mucosa. It can affect the liver profile 
as well as the lipid profile. Thus, periodic monitoring of 
these values is important.
The patient at this time would benefit from first-line 

treatments as outlined in the Summary. As the patient 
transitioned into more severe acne, failed various conven-
tional therapies, and had recurrences, the indication for 
use of oral isotretinoin became more appropriate.

 3.  b. In the face of nodular acne described, an oral anti-
biotic in addition to topical tretinoin is the appropri-
ate therapy.

 4.  c. A workup for hyperandrogenic states should be 
undertaken for any woman who presents with acne, par-
ticularly beyond teenage acne. A history that includes 
hirsutism, irregular menses, or androgenic alopecia 
should suggest hyperandrogenism. Gynecologic endo-
crine evaluation would be indicated especially if the 
patient has acne that is resistant to conventional therapy 
or for a patient who suddenly develops onset of severe 
acne. Conditions that may cause hyperandrogenic states 
include polycystic ovary syndrome, ovarian tumor, 
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adrenal hyperplasia, and any virilizing tumor. Screening 
tests should include dehydroepiandrosterone, testoster-
one, follicle-stimulating hormone, luteinizing hormone, 
and adrenocorticotropic hormone. Initial treatment of 
this patient is for moderate acne, including an oral anti-
biotic, a topical antibiotic, topical benzoyl peroxide, and 
topical retinoid. Second-line treatments include oral 
contraceptives and possibly spironolactone.

 5.  f. The history of this patient is most consistent with 
ocular rosacea with an underlying atopic condition. 
Patients with ocular rosacea may have symptoms of 
burning, itching, foreign body sensation, or gritty 
sensation with light sensitivity. Other findings may 
include blepharitis, recurrent chalazion, and conjunc-
tivitis. About 40% of patients will have an abnormal 
Schirmer test result. Ocular rosacea occurs with equal 
frequency in both men and women. The ocular find-
ings may sometimes precede the skin findings or may 
be the only finding of rosacea. This patient would 
benefit from an oral antibiotic, an eye lubricant, and 
possibly an antihistamine.

 6.  d. This patient hs perioral dermatitis. The descrip-
tion is inconsistent with the other choices.

 7.  c. The patient in this case has the typical presenta-
tion of perioral dermatitis. This is a common dermatitis 
that often involves a defined symmetric area around the 
mouth, perinasal area, and chin. There is usually no itch-
ing; however, there may be an associated burning sensa-
tion. It occurs mostly in women between the ages of 20 
and 35 years, and often the most common identifiable 

cause is the use of fluorinated topical steroids. Treat-
ment includes discontinuation of the topical steroid and 
use of an oral antibiotic such as tetracycline, doxycycline, 
or minocycline every day or twice daily for 2 to 4 weeks. 
Use of topical tacrolimus or pimecrolimus may be help-
ful. The differential diagnosis for this condition includes 
eczema of the face, tinea infection, contact dermatitis, 
and steroid-induced acne.

 8.  e. This girl has moderate to severe acne from the 
description, and oral antibiotics will help. The Amer-
ican Academy of dermatology recommends using  
doxycycline and minocycline. However, given her his-
tory of hepatitis and abnormal liver function tests, 
minocycline would not be the best choice as it causes 
hepatotoxicity. Trimethoprim/sulfamethoxazole cannot 
be used because of her allergies to sulfa drugs. Either 
doxycycline or tetracycline can be used in this case. Tet-
racycline is preferred over erythromycin because of the 
higher rates of resistance associated with erythromycin. 
Because of the potential for bacterial resistance with an 
oral antibiotic, it is recommended that benzoyl peroxide 
be added to any regimen of oral antibiotics. Antibiotics 
are usually given for 3-6 months and reassessed.

 9.  f. Doxycycline may cause the following side effects: 
photosensitivity, esophagitis, and pseudotumor cere-
bri. Tetracycline may also cause gastrointestinal upset 
as a side effect. Minocycline causes vestibular dysfunc-
tion, photophobia, hepatotoxicity, lupus-like reaction, 
and pseudotumor cerebri. Bactrim is known to cause 
allergic reactions. The patient must be warned about 
the side effect profile and antibiotics resistance.

SUMMARY

Acne
Acne is a chronic inflammatory disease of the sebaceous 
follicle, primarily of the pilosebaceous units, that occurs in 
predisposed males and females who are near or at puberty. 
It is an inherited disease. It usually extends into late ado-
lescence and into the mid-twenties, with the greatest fre-
quency between the ages of 15 and 18 years in both sexes. 
There is a wide variability in both the age at onset and at 
resolution. It occurs more commonly in males but tends to 
be more persistent in women. In some individuals, it can 
extend into the mid-forties, for 12% of women and 3% of 
men. Because it is a disease of adolescence, about 85% to 
95% of all teenagers are affected to some degree. It can 
also begin in some postadolescent women between 20 and 
35 years of age who did not experience teenage acne.

Acne tends to occur in areas of skin with a higher con-
centration of sebaceous glands, such as the face, neck, 
chest, back, trunk, and upper extremities. The primary 
lesion of acne is the comedone, which may be a flat or 
slightly elevated papule with a central opening containing 

blackened keratin (blackhead) or a closed comedone 
(whitehead). These lesions can eventually develop into 
papules, pustules, nodules, and cysts. Comedones are 
produced as a result of a cascade of events that result in 
the distention and impaction of the follicles with a kerati-
nous plug in the lower infundibulum. Puberty heralds the 
increased production of sex hormones, which stimulates 
increased sebaceous gland secretion. The hormone tes-
tosterone (produced by both males and females) is con-
verted to dihydrotestosterone in the skin, which in turn 
directly stimulates the sebaceous gland to increase its 
metabolism and size. An increased amount of keratin and 
abnormal differentiation eventually block the follicular 
opening, causing entrapment of the sebum, which dilates 
the follicle. A normal resident skin bacterium, Propion-
ibacterium acnes, complicates and adds to the cascade by 
generating components that induce inflammation, such 
as hyaluronidase, lipases, proteases, and chemotactic fac-
tors. Subsequently, the chemotactic factors attract neu-
trophils, which release hydrolases that weaken the walls 

Continued
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SUMMARY—cont’d

of the gland. The gland eventually ruptures in the dermis, 
causing a foreign body inflammatory reaction that results 
in the formation of acne pustules.

From the pathogenesis of acne, different types of 
lesions can be seen. Most individuals will have a mixture 
of lesions. Typically, acne lesions are divided into non-
inflammatory lesions (open and closed comedones) and 
inflammatory lesions (papules, pustules, nodules, and 
cysts). These acne lesions can then be classified as mild, 
moderate, or severe on the basis of the amount, extent, 
type, and severity of the lesions.

With the classification and grading of the acne, a sys-
tematic approach to acne therapy can be initiated. As with 
any disease process, diagnosis and treatment of acne will 
be based on a thorough history and physical examina-
tion. The history should include duration, location, sea-
sonal variation, aggravating factors, previous and current 
treatments, family history, drug allergies, general health, 
impact of disease (including psychological, occupational, 
failure of treatments), and, for women, history of pre-
menstrual flare-ups, menstrual history, oral contracep-
tive use, and screening for polycystic ovary disease and 
adrenal tumors. Physical examination should include 
lesion type and number (inflammatory versus noninflam-
matory), location, gradation, complications (including 
scarring type and severity), and other associated findings.

Medical treatments of acne include the following:
 1.  Topical treatments
    Topical retinoids: tretinoin, adapalene, tazarotene
    Benzoyl peroxide
    Topical antibacterials (clindamycin, erythromycin)
    Sulfur, sodium sulfacetamide, resorcin, and salicylic acid
    Azelaic acid
    Combination topical therapy
 2.  Oral antibiotics: tetracycline, doxycycline, minocy-

cline, erythromycin, clindamycin, sulfonamides, ampi-
cillin, amoxicillin

 3.  Hormonal therapy: oral contraceptives (Ortho 
Tri-Cyclen, Estrostep, Alesse, Yasmin, Yaz), dexa-
methasone, prednisone

 4.  Oral retinoid therapy: isotretinoin
 5.  Intralesional corticosteroids

First-Line Therapy
Comedonal acne: topical retinoids
Mild papulopustular acne: benzoyl peroxide (topical) with 

topical retinoids or with topical antimicrobials (antibiot-
ics or azelaic acid)

Moderate papulopustular acne without scarring: benzoyl 
peroxide (topical) with topical retinoids and topical 
antibiotics

Moderate papulopustular acne with light scarring
For males, use oral antibiotics (tetracyclines, macrolides) 

with benzoyl peroxide (topical) or topical retinoids

For females, use an oral antiandrogen contraceptive with 
benzoyl peroxide (topical) and topical antibiotics

Severe papulopustular acne: oral isotretinoin
Nodulocystic or conglobate acne: oral isotretinoin
Acne fulminans: oral isotretinoin with low-dose oral 

corticosteroid

Second-Line Therapy
Mild to moderate acne: azelaic acid, picolinic acid, dapsone 

gel, oral zinc, photodynamic therapy, blue light, blue/red 
light combinations, 1450-nm diode laser, topical cypro-
terone acetate, zileuton, prebiotic cosmetics

Moderate to severe acne: oral antibiotics (tetracycline, 
macrolides)

Third-Line Therapy
Mild to moderate acne

Chemical peels
Microdermabrasion

Acne sinuses and scars
Intralesional steroids

Dermabrasion
Just a brief note on the use of oral isotretinoin: 

Isotretinoin is the most potent of the oral medications, 
and it affects all the major etiologic factors that are 
thought to cause acne. It is not suitable for everyone or 
for all types of acne. It is a potent teratogen and is con-
traindicated during pregnancy; thus, extreme caution is 
needed in prescribing to women who are of childbearing 
age. Because of the potency and potential severe adverse 
reactions, the prescriber must be enrolled in the iPledge 
program and adhere to the guidelines. See guidelines at 
www.ipledgeprogram.com.

Because each individual is unique and will respond dif-
ferently to different regimens, close monitoring is war-
ranted initially to assess for any adverse reactions and to 
monitor effectiveness of treatment. The usual amount 
of time before any significant improvement may be 
noticed is 6 to 8 weeks of any regimen. Patients need to 
be warned of potential adverse reactions, including initial 
erythema, irritation, and photosensitivity with the topical 
medications. Patients should be assured that this may be 
a normal reaction for the first few weeks but eventually 
will subside as the patient begins to tolerate the medi-
cation. Oral antibiotics may cause stomach upset, nau-
sea, and photosensitivity, as with the tetracyclines and 
sulfa antibiotics. After 6 to 8 weeks, patients should be 
reevaluated; adjustments may be made, depending on the 
patient’s response to the regimen. Based on the response 
to a regimen, a stepwise approach to adjustment of the 
medications can be done by adding, removing, or main-
taining medications.

There are several accepted guidelines but no set rules. 
The regimen must be tailored to each individual.
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Common Skin Cancers

CLINICAL CASE PROBLEM 1

An Elderly Man with Long Sun Exposure

A 60-year-old man presents to your office with multiple 
scaly lesions on his ears, face, forearms, and hands. 
He states that he worked in construction most of his 
life and was exposed to the sun almost every day. He 
reports that he never used sunscreens and often did not 
wear shirts. He denied any previous history of skin can-
cers. He states that some of these lesions would come 
off by themselves but often would recur and persist. On 

examination, you notice multiple small, slightly reddish, 
scaly macules on the forehead, top of ears, forearms, 
and back of the hands. On his right ear, you notice a 
small, firm, slightly reddish, slightly scaly nodule. The 
patient states that the lesion had been slowly grow-
ing during the past 2 years. The patient states that the 
lesion on the ear would occasionally become tender 
and would scab and re-scab.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of the lesions on the 
forehead, top of ears, forearms, and back of hands?

 a.  papular eczema
 b.  psoriasis

Rosacea
Rosacea is a common condition that affects more than 
16 million Americans. It can be manifested initially as a 
blush or flushing that comes and goes, usually affecting 
the central portion of the face including the nose and 
cheeks, which gradually spreads and becomes persistent. 
In some individuals, it can extend to the ears, neck, chest, 
back, and upper extremities. As the condition progresses 
and goes untreated, it can have significant emotional, 
psychological, and social effects. Those at risk for devel-
opment of rosacea are generally fair-skinned individuals 
between the ages of 30 and 50 years, and it is most com-
mon in people of Celtic origin. It can, however, develop 
in all races and ethnic groups, affecting both men and 
women of any age, including children. Although the 
cause of rosacea is unknown and there is no cure, it can 
be medically managed and treated.

Primary cardinal features of rosacea include transient 
erythema (flushing), nontransient erythema, papules, pus-
tules, and development of telangiectasia. Secondary fea-
tures include burning, stinging, edema, plaques, dryness, 
ocular manifestations, and phymatous changes. One or a 
few or all the features may be present. The disease is usually 
progressive and chronic, and it can last for years. It can wax 
and wane in severity during the course of the disease. A sub-
set of patients develop glandular rosacea, rhinophyma, and 
ocular rosacea, which tends to be more common in men.

The common triggering factors that should be avoided 
include sun exposure, spicy foods, hot beverages and 
alcoholic beverages, hot and cold weather changes, wind, 
excessive scrubbing and rubbing of the face, and cosmetic 
and skin products that contain alcohol or other irritating 
chemicals.

Treatments of Rosacea
 1.  Topical therapy
    Metronidazole, sodium sulfacetamide, sulfur cleans-

ers, and azelaic acid are the main topical medications 
approved for use in rosacea.

    Other topical medications that may also be beneficial 
are benzoyl peroxide and topical clindamycin, alone or 
in combination. Also, the use of pimecrolimus or tac-
rolimus can be effective in selected patients.

 2.  Oral therapy
    Oral antibiotics: Tetracycline, doxycycline, or mino-

cycline can be used to control more aggressive papular 
and pustular lesions and can be helpful in the treat-
ment of ocular lesions.

    Oral isotretinoin can be used for more resistant and 
refractory disease.
Like the treatment of acne, the regimen must be tai-

lored to each individual. Topical therapy alone, or oral 
therapy alone, or a combination of topical and oral ther-
apy may be used on the basis of the patient’s response and 
tolerability.

SUMMARY—cont’d
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 c.  actinic keratosis
 d.  nummular eczema
 e.  none of the above

 2.  If left untreated, what might the lesions on the fore-
head, top of ears, forearms, and back of hands become?

 a.  infected
 b.  no change
 c.  squamous cell carcinoma
 d.  basal cell carcinoma
 e.  c and d

 3.  The small scaly nodule on the right ear is most consis-
tent with what lesion(s)?

 a.  chondrodermatitis nodularis helicis
 b.  basal cell carcinoma
 c.  squamous cell carcinoma
 d.  b and c
 e.  all of the above

 4.  What is the treatment of choice for the lesion on the 
right ear?

 a.  wide excision
 b.  Mohs micrographic surgery
 c.  curettage and electrodesiccation
 d.  cryotherapy
 e.  imiquimod

CLINICAL CASE PROBLEM 2

An Enlarging Facial Lesion

A 58-year-old woman presents to your office for general 
skin examination and skin cancer screening. Her skin 
examination was unremarkable except for a small whitish, 
scar-like lesion on the left side of the forehead. On further 
inquiry, the patient admitted that the lesion had been pres-
ent for about 5 years, very slowly enlarging. She thought it 
was just scar tissue from working in her garden, although 
she recalls no specific trauma. On examination, you notice 
a 1.5-cm, ill- defined, whitish, thickened area of skin.

 5.  What would be the differential diagnosis for this lesion 
on the left side of the forehead?

 a.  lichen sclerosus
 b.  basal cell carcinoma, morphea type
 c.  scar tissue
 d.  atypical nonpigmented melanoma
 e.  lichen planus
 f.  all except d
 g.  all of the above

 6.  How should this lesion be managed?
 a.  shave biopsy to determine type of lesion
 b.  proceed with Mohs micrographic surgery
 c.  curettage and electrodessication
 d.  cryotherapy
 e.  imiquimod therapy

CLINICAL CASE PROBLEM 3

Wartlike Lesions under the Breast

A 65-year-old woman presents to your office complain-
ing of ugly brown wart-type lesions that are starting to 
develop on her chest and under her breasts. She also 
reports similar lesions on her back. She states that her 
mother and father were covered with these lesions. She 
denied any family history of skin cancers including mel-
anomas. She admits to excessive sun exposure in her 
teenage years with several severe sunburns. She also 
admitted to use of tanning booths in the winter months. 
On examination, you notice she has red hair, blue eyes, 
and fairly tanned skin. Examination of her chest, back, 
and trunk reveals numerous solar lentigines and freck-
les with dozens of small brown, warty lesions. On close 
inspection, you see a large lentigo on the left upper 
breast with a dark, raised lesion (7 mm) on the edge 
of the lentigo. The patient states that she had not paid 
attention to it because she thought it looked like the rest 
of her brown spots.

 7.  What is the best approach to this lesion on the left 
upper breast?

 a.  log the measurement, observe, and recheck in 3 
months

 b.  punch biopsy
 c.  excisional biopsy
 d.  shave biopsy
 e.  send patient to oncologist as soon as possible

 8.  What would be your differential diagnosis for this 
lesion?

 a.  smooth seborrheic keratosis
 b.  blue nevus
 c.  lentigo maligna melanoma
 d.  dysplastic nevus
 e.  all of the above
 f.  all of the above except b

 9.  Without alarming the patient, how would you answer 
her question on her prognosis?

 a.  defer answering until the pathology report is 
obtained

 b.  inform her that female patients and younger 
patients usually have a better prognosis

 c.  inform her that melanomas on the extremities have 
a worse prognosis than melanomas on the head, 
neck, face, and trunk

 d.  all of the above except c
 e.  none of the above

CLINICAL CASE PROBLEM 4

Lesions in the Mouth

A 37-year-old man comes into your office for evaluation 
of whitish lesions inside the mouth and on the lower 
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lip that occasionally would crust. He had seen several 
physicians and had been treated for thrush with antifun-
gal mouthwash. He stated that initially the lesions would 
resolve, but then they started recurring more frequently 
and have persisted. He denies any history of smoking. 
He admits to spending a lot of time in the sun as he was 
growing up. After further inquiry about tobacco use, he 
did admit that he is addicted to chewing tobacco. He 
states that for more than 10 years, he has been using 
chewing tobacco every day, almost throughout the 
waking hours. Incidentally, the patient mentioned that 
he has similar whitish lesions on his groin area.

 10.  The most likely diagnosis for the above lesion includes 
which of the following:

 a.  lichen sclerosus et atrophicus
 b.  leukoplakia
 c.  actinic cheilitis
 d.  all of the above
 e.  b and c

 11.  If left untreated, what might the lesion degenerate 
into?

 a.  squamous cell carcinoma
 b.  Bowen disease
 c.  basal cell carcinoma
 d.  actinic keratosis
 e.  all of the above except b

ANSWERS

 1.  c. Actinic keratoses are common lesions that are 
the result of many years of repeated and cumula-
tive sun exposure; they occur typically around the 
fourth decade of life and more commonly after this 
age. These lesions can recur and persist and can go 
without treatment; however, about 10% to 20% of 
these lesions will progress and degenerate into inva-
sive squamous cell carcinoma. These lesions are more 
common in people with fair skin (types I and II). They 
are typically found on the chronically sun-exposed 
areas, including the head, face, ears, neck, arms, back 
of hands, and legs. These lesions often start out as 
small reddish areas or spots that over time develop 
a crusty, yellowish, or sometimes transparent scale. 
At times, the lesions can be indistinguishable from a 
squamous cell carcinoma, especially on the ears and 
lips. If there is any doubt, a biopsy should be done to 
confirm the diagnosis. There are a number of accept-
able treatments of actinic keratosis, and treatment is 
based on several factors, including location, number 
of lesions, the patient’s pain threshold, the patient’s 
compliance, and recurrence of lesions. Cryotherapy 
(liquid nitrogen application) is the most common 
form of treatment for superficial lesions. Individu-
als with significant photo damage and with multiple 
lesions may benefit more from topical treatment with 

5-fluorouracil or imiquimod or the use of photody-
namic therapy with aminolevulinic acid, which has 
been proved to be effective with good cosmetic out-
comes. For hypertrophic lesions, curettage and elec-
trodesiccation or excision may be more effective.

 2.  c. Squamous cell carcinomas are the second most 
common skin cancer. Of the more than 1 million cases 
of primary skin cancers each year, about 20% will be 
squamous cell carcinomas. More than 200,000 new 
cases will be diagnosed each year. The major cause 
of squamous cell carcinoma is chronic and excessive 
damage from ultraviolet radiation from the sun. The 
other risk factors include fair skin (types I and II), red 
or blond hair with blue or green eyes, family history 
of skin cancers, history of actinic keratosis, history of 
radiation therapy, history of immunocompromised 
state, history of exposure to arsenic and hydrocarbons, 
and history of tobacco use. Like actinic keratosis, these 
cancers occur most frequently in sun-exposed areas of 
the head, face, ears, neck, upper back, chest, arms, and 
legs. These cancers arise from actinic keratosis and are 
manifested as a red, scaly or crusted patch or nodule or 
as a nonhealing ulcer. Although the rate of metastasis 
is low (2% to 6%), if left alone, they can be invasive 
and destroy surrounding tissue and spread to regional 
nodes and other internal organs. Lesions on the lip 
and ear particularly are at higher risk for metastasis 
(approximately 10% to 20%). Therefore, early detec-
tion and treatment are essential. Diagnosis is made 
and confirmed with a biopsy. Once it is confirmed, 
the treatment of choice for primary squamous cell 
carcinoma is usually wide excision with confirmation 
of margins microscopically. Although Mohs micro-
graphic surgery is the gold standard for treatment of 
squamous cell carcinomas, it is not always necessary. 
Indications for Mohs surgery include location, size 
of tumor, history of recurrence, ill-defined margins, 
aggressive pathology, and younger individual. Other 
treatments include radiation therapy for patients with 
poor surgical risk, advanced age, and large tumors 
of the head and neck. For smaller superficial lesions, 
cryosurgery, curettage and electrodesiccation, and 
topical treatment with imiquimod or 5-fluorouracil 
are also accepted treatments.

 3.  c. The differential diagnosis of the squamous cell 
carcinoma, particularly on the ear, includes chondro-
dermatitis nodularis helicis, which arises from repet-
itive trauma or pressure on the cartilage of the ear, 
resulting in the formation of a nodule from inflamed 
cartilage. The other differential diagnosis of this type 
of lesion on the ear is a basal cell carcinoma, which is 
discussed in answer 5.

 4.  b. Although the treatment of choice is wide exci-
sion, Mohs micrographic surgery is the better 
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option in this case to maximize eradication and to 
conserve tissue.

 5.  g. A sclerosing basal cell carcinoma (morphea type) 
can look like a, c, d, and e. Basal cell carcinomas are 
the most common form of nonmelanoma skin can-
cers. Close to 3 million cases are diagnosed annually. 
As with squamous cell carcinoma, the major cause is 
excessive and cumulative sun exposure and damage. 
Other risk factors are similar to those for squamous 
cell carcinoma. Basal cell cancers, like squamous cell 
cancers, occur more frequently in sun-exposed areas, 
including head, face, nose, ears, neck, trunk, and 
extremities. Although metastasis is extremely rare, it 
is a serious skin cancer in that it can invade, erode, and 
destroy the surrounding tissue and other structures; 
left untreated, it can cause permanent disfigurement. 
Lesions on the eyes, nose, and ears are particularly 
concerning. Most often, these basal cell carcinomas are 
manifested as a small persistent, reddish, scaly patch 
or recurring reddish scabbed lesion, as a persistent 
pearly/reddish papule or nodule, or as a nonhealing 
ulcer. These lesions may bleed and crust and are often 
slow growing. The more common forms of this can-
cer include nodular basal cell carcinoma, pigmented 
basal cell carcinoma, superficial basal cell carcinoma, 
micronodular basal cell carcinoma, and morphea-
form and sclerosing basal cell carcinoma. Diagnosis is 
made and confirmed with a biopsy. As with squamous 
cell carcinoma, treatment is based on histologic type 
(diffuse growth pattern or circumscribed), location, 
size of lesion, history of recurrence, overall medical 
status of the patient, medical history of the patient, 
and age of the patient. Because this tumor has a high 
incidence of occurrence on the face and a high inci-
dence of recurrence, particularly in the center of the 
face extending to the area around the ears (known as 
the H-zone), aggressive therapy is often warranted. 
Lesions in this H-zone can potentially invade the 
ear canals and invade the brain and other intracranial 
structures. Treatment options are essentially the same 
as for squamous cell carcinomas (see answer 2).

 6.  b. After confirmation with a biopsy, the treatment 
of choice is Mohs micrographic surgery because a 
morphea type or sclerosing basal cell carcinoma has a 
more diffuse histologic pattern and is more likely to 
recur if it is not completely eradicated.

 7.  c. The lesion on the left breast is most consistent 
with a lentigo maligna melanoma (a form of malig-
nant melanoma) or possibly a nodular melanoma. 
Malignant melanoma is the deadliest of skin cancers. 
This cancer metastasizes rapidly. Therefore, early 
detection, diagnosis, and treatment are imperative. If 
detected and treated early, melanomas have a high 
cure rate. Anyone can get melanoma. The statistics 

are staggering. One person dies every hour of mel-
anoma according to the Skin Cancer Foundation, 
which also notes that melanoma is the most common 
form of skin cancer for young adults 25- to 29-years-
old and the second most common form of cancer 
for young people 15- to 29-years-old. Women aged 
39 years and younger have a higher probability for 
development of melanoma than any other cancer 
except breast cancer.

It is not exactly clear how melanomas develop; how-
ever, ultraviolet radiation plays a significant role. Other 
risk factors include fair skin type, presence of atypical 
nevi in both sun-exposed and non–sun-exposed skin, 
history of severe blistering sunburns as a child or teen-
ager, family history of melanoma, red or blond hair, 
blue or green eyes, previous personal history of mel-
anoma, history of indoor tanning use, and weakened 
immune system (transplant patients or people receiving  
immunosuppressants).

Melanomas typically arise out of pigmented lesions, 
including moles, atypical moles, and solar lentigo; how-
ever, not all melanomas start from a mole or pigmented 
lesion. They can occur or develop suddenly without 
warning. Because these melanomas can start off as a 
mole, it is important to teach patients what to look for 
and to encourage patients to do self-examination of the 
skin regularly. These guidelines on the warning signs of 
melanoma are known as the ABCDE rules of melanoma, 
which have to do with a change in size, shape, color, 
and character of a mole. In summary: A, asymmetry, B, 
irregular or poorly defined border, C, change in color 
or development of multiple colors, D, increasing diame-
ter; melanomas are usually larger than 6 mm, and E, any 
evolving change in size, shape, and color.

For a suspected melanoma, the ideal diagnostic 
biopsy is a complete full-thickness excisional biopsy with 
at least a 2-mm margin of normal-appearing skin extend-
ing to the subcutaneous fat. This will allow a more accu-
rate Breslow depth, which is an important determinant of 
management, treatment, and prognosis.

 8.  f. All the lesions mentioned can mimic melanoma, 
which should alert the clinician to truly pay attention 
to any pigmented lesion.

 9.  d. Without a tissue diagnosis and depth of invasion, 
it would be difficult to give a definitive prognosis. It is 
true that female patients and younger patients have a 
better prognosis. Melanomas on the head, neck, face, 
and trunk have a worse prognosis.

 10.  b. The differential diagnosis of the lesions described 
includes all of these because whitish plaques in the 
mouth could be lichen sclerosus that extends to 
the lips. Given that the patient had a long history 
of chewing tobacco, leukoplakia is the more likely 
diagnosis. Actinic cheilitis, which is the counterpart 
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of actinic keratosis on the lips, can initially be mani-
fested as a small whitish scaly lesion.

 11.  a. Leukoplakia is what the patient had, given his 
long history of chewing tobacco use. Leukoplakia is 
important because of the risk for malignant transfor-
mation into invasive squamous cell carcinoma. Fur-
thermore, there is a greater risk of metastasis from 
invasive squamous cell carcinomas of the mucosa. 
Factors that may promote or induce malignant trans-
formation of leukoplakia include tobacco use, alcohol, 

ultraviolet radiation, and possibly some human pap-
illomaviruses. If there is any suspicion or any change 
that occurs in the lesion, such as formation of a mass 
or thickness under the leukoplakia, a biopsy is war-
ranted. If the biopsy finding is positive, treatment 
options are the same as for any other squamous cell 
carcinoma, but in this situation, Mohs micrographic 
surgery is the treatment of choice. If leukoplakia is 
found on biopsy, treatment options include cryosur-
gery, electrocautery, topical 5-fluorouracil, or a com-
bination of these treatments.
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C H A P T ER  54

Ear, Nose, and Throat Problems

CLINICAL CASE PROBLEM 1

A 38-Year-Old Woman with a Feeling of 
Dizziness and Imbalance

A 38-year-old woman comes to your office with a 1-year 
history of episodic dizziness, ringing in both ears, a feel-
ing of aural fullness, and hearing loss. The symptoms 
come on every 1 or 2 weeks and usually last for 12 
hours. Nausea and vomiting are present. When asked 
to describe the dizziness, the patient says, “The world 
is spinning around me.”

On physical examination, the patient has horizontal 
nystagmus. The slow phase of the nystagmus is to the 
left, and the rapid phase is to the right. Audiograms reveal 
bilateral sensorineural hearing loss in the low frequencies.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  vestibular neuronitis
 b.  acute labyrinthitis
 c.  positional paroxysmal vertigo

 d.  orthostatic hypotension
 e.  Ménière disease

 2.  The treatment of this disorder includes each of the fol-
lowing except:

 a.  decreased caffeine intake
 b.  decreased alcohol intake
 c.  use of a thiazide diuretic
 d.  salt restriction
 e.  Epley maneuvers

 3.  All except which of the following are true regarding this 
disease?

 a.  it is also known as primary endolymphatic hydrops
 b.  surgery is a treatment option
 c.  there is low-frequency sensorineural hearing loss
 d.  steroids are a treatment option
 e.  vertigo can be treated with benzodiazepines

CLINICAL CASE PROBLEM 2

A 23-Year-Old Woman Who Is Dizzy

A 23-year-old woman comes to your office with a 
6-month history of dizziness. She “feels dizzy” when 
she stands up (as if she is going to faint). The sensation 
disappears within a minute.
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She has a history of major depression and sleep 
disorder. She started taking doxepin 6 months ago 
prescribed by her psychiatrist, and her depression 
and sleep disorder have improved much since that 
time.

The patient’s blood pressure is 140/90 mm Hg sitting 
and decreases to 90/70 mm Hg when she stands. There 
is no ataxia, nystagmus, or other symptoms.

 4.  What is the most likely diagnosis in this patient?
 a.  vestibular neuronitis
 b.  acute labyrinthitis
 c.  benign positional paroxysmal vertigo
 d.  orthostatic hypotension
 e.  Ménière disease

 5.  What is the best treatment for this patient?
 a.  an antiemetic
 b.  increase antidepressant dose
 c.  education and reassurance
 d.  Epley maneuvers
 e.  prednisone

CLINICAL CASE PROBLEM 3

A 30-Year-Old Man Who Becomes Dizzy 
When He Rolls Over

A 30-year-old man comes to your office for assessment 
of dizziness. The dizziness occurs when he rolls over 
from the lying position to either the left side or the right 
side. It also occurs when he is looking up. He describes 
a sensation of “the world spinning around” him. The 
episodes usually last 10 to 15 seconds. They have been 
occurring for the past 6 months and occur on average 
one or two times per day.

 6.  What is the most likely diagnosis in this patient?
 a.  vestibular neuronitis
 b.  acute labyrinthitis
 c.  positional paroxysmal vertigo
 d.  orthostatic hypotension
 e.  Ménière disease

 7.  What is the treatment of choice for this patient?
 a.  avoidance of alcohol and caffeine
 b.  dimenhydrinate
 c.  a thiazide diuretic
 d.  reassurance and simple exercises
 e.  endolymphatic surgery

CLINICAL CASE PROBLEM 4

A 39-Year-Old Woman with Unrelenting 
Dizziness Associated with Nausea and Vomiting

A 39-year-old woman comes to your office with a 2-day 
history of “unrelenting dizziness.” The room feels like it is 
spinning, and there is associated nausea and vomiting. 
There has been no hearing loss, tinnitus, or sensation 

of aural fullness. The patient has just recovered from an 
upper respiratory tract infection.

The patient is afebrile. On examination, nystagmus is 
present. The slow phase of the nystagmus is toward the 
left, and the rapid phase of the nystagmus is toward the 
right. There is a significant ataxia present.

 8.  What is the most likely diagnosis in this patient?
 a.  vestibular neuronitis
 b.  acute labyrinthitis
 c.  positional vertigo
 d.  orthostatic hypotension
 e.  Ménière disease

 9.  What is the treatment of choice for this patient?
 a.  avoidance of alcohol and caffeine
 b.  a thiazide diuretic
 c.  endolymphatic surgery
 d.  reassurance and antiemetics
 e.  antibiotics

The patient returns to your office the next day saying her 
ear hurts and she cannot taste anything in her mouth. 
The vertigo has not improved. On examination, you 
notice crops of vesicles on the pinna of the left ear and a 
subtle left facial droop.

 10.  What is the most likely diagnosis?
 a.  Lyme disease
 b.  impetigo
 c.  otitis externa
 d.  Ramsay Hunt syndrome
 e.  lacunar stroke

 11.  What is the treatment for the diagnosis?
 a.  oral antibiotics
 b.  prednisone
 c.  acyclovir
 d.  prednisone and acyclovir
 e.  hospitalization and intravenous antibiotics

CLINICAL CASE PROBLEM 5

A 26-Year-Old Woman with Severe Dizziness, 
Ataxia, and Hearing Loss

A 26-year-old woman comes to your office with a 6-day 
history of severe dizziness associated with ataxia and 
right-sided hearing loss. She had an upper respiratory tract 
infection 1 week ago. At that time, her right ear felt plugged.

On examination, there is fluid behind the right ear-
drum. There is horizontal nystagmus present, with the 
slow component to the right and the quick component 
to the left. Ataxia is present.

 12.  What is the most likely diagnosis in this patient?
 a.  vestibular neuronitis
 b.  acute labyrinthitis
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 c.  positional vertigo
 d.  orthostatic hypotension
 e.  Ménière disease

 13.  What is the treatment of choice for this patient?
 a.  avoidance of caffeine and alcohol
 b.  a thiazide diuretic
 c.  endolymphatic surgery
 d.  rest and antiemetics
 e.  none of the above

The patient returns to your office 2 days later stating 
that she had fever throughout the night. She continues 
to have all the symptoms she had before but overall feels 
worse and woke this morning in a sweat. On examination, 
her temperature is 39.5° C, pulse is 122 beats per minute, 
and blood pressure is 96/60 mm Hg. She appears ill.

 14.  What is the likely reason for the change in symptoms?
 a.  misdiagnosed sinusitis
 b.  conversion to bacterial labyrinthitis
 c.  acute otitis media
 d.  worsening of her viral illness
 e.  viral meningitis

 15.  What is the current treatment of choice?
 a.  education and reassurance
 b.  hospitalization and intravenous antibiotics
 c.  lumbar puncture
 d.  prednisone
 e.  anticholinergics

Hearing Loss in Adults

 16.  What is the most common cause of sensorineural 
hearing loss in the adult population?

 a.  Ménière disease
 b.  chronic otitis media
 c.  presbycusis
 d.  otosclerosis
 e.  mastoiditis

 17.  What is the most common cause of conductive hear-
ing loss in adults who have normal-appearing tym-
panic membranes?

 a.  Ménière disease
 b.  chronic otitis media
 c.  presbycusis
 d.  otosclerosis
 e.  mastoiditis

CLINICAL CASE PROBLEM 6

A 37-Year-Old Woman with Intermittent 
Hearing Loss

A 37-year-old woman comes to your office for assess-
ment of hearing loss. She has had problems intermit-
tently for the past 12 months.

On examination, the Weber tuning fork test lateral-
izes to the right ear, and the Rinne tuning fork test is 
negative in the right ear (bone conduction is greater 
than air conduction [BC > AC]).

 18.  This suggests which of the following?
 a.  a right-sided conductive hearing loss
 b.  a left-sided conductive hearing loss
 c.  a right-sided sensorineural hearing loss
 d.  a left-sided sensorineural hearing loss
 e.  a or d

CLINICAL CASE PROBLEM 7

A 43-Year-Old Man with Hearing Loss 
Lateralized to the Left Ear

A 43-year-old man comes to your office for assessment 
of hearing loss. He has had hearing difficulties for the 
past 4 years.

On examination, the Weber tuning fork test lateral-
izes to the left ear. The Rinne tuning fork test is normal 
bilaterally (AC > BC).

 19.  This suggests which of the following?
 a.  a right-sided conductive hearing loss
 b.  a left-sided conductive hearing loss
 c.  a right-sided sensorineural hearing loss
 d.  a left-sided sensorineural hearing loss
 e.  b or c

 20.  Which of the following statements is (are) true 
regarding the condition of acute mastoiditis?

 a.  it is a complication of acute otitis media
 b.  it is most likely caused by Streptococcus pneumoniae
 c.  otalgia, aural discharge, and fever are characteris-

tically seen 2 or 3 weeks after an episode of acute 
suppurative otitis media

 d.  none of the above
 e.  a, b, and c

CLINICAL CASE PROBLEM 8

A 42-Year-Old Woman with Facial Pain

A 42-year-old woman comes to your office complaining 
of severe facial pain in the region of her right maxilla, 
fever, and a purulent discharge from the right side of 
her nose, all of which started after a recent upper respi-
ratory infection. She is taking no medications and has 
no known drug allergies. Her temperature is elevated 
to 38.3° C. There is tenderness over the right maxillary 
sinus and a greenish discharge in her right naris. The 
rest of her examination is normal.

 21.  Which of the following statements concerning rhi-
nosinusitis is (are) true?

 a.  the most common types of sinusitis are allergic 
sinusitis and viral sinusitis

 b.  rhinovirus is the most common cause of viral sinusitis
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 c.  viral sinusitis is often accompanied by fever, mal-
aise, and systemic symptoms

 d.  a and b
 e.  a, b, and c

 22.  Acute bacterial rhinosinusitis is caused most com-
monly by which of the following organisms?

 a.  S. pneumoniae
 b.  Haemophilus influenzae
 c.  Moraxella catarrhalis
 d.  Streptococcus pyogenes
 e.  Staphylococcus aureus

 23.  Which of the following is the most predictive fac-
tor distinguishing viral rhinosinusitis and bacterial 
rhinosinusitis?

 a.  thick and greenish nasal discharge
 b.  facial pain
 c.  degree of fever
 d.  duration of symptoms
 e.  systemic symptoms

 24.  What is the antibacterial drug of first choice for mod-
erate to severe acute bacterial rhinosinusitis?

 a.  amoxicillin-clavulanate (10- to 15-day course)
 b.  trimethoprim-sulfamethoxazole (10- to 15-day 

course)
 c.  cefuroxime (10-day course)
 d.  ciprofloxacin (10- to 14-day course)
 e.  erythromycin (10-day course)

 25.  Which of the following is not considered to be a  
criterion suggestive of chronic sinusitis?

 a.  duration longer than 12 weeks
 b.  nasal obstruction
 c.  nasal polyps
 d.  lack of response to antibiotic therapy
 e.  facial pain

CLINICAL CASE PROBLEM 9

A 12-Year-Old Boy with Ear Pain

A 12-year-old boy is brought to your office by his 
mother. He is complaining of right ear pain for the 
past 24 hours. The mother states that he spent the 
past 4 days swimming in the pool and began to com-
plain of pain in the right ear yesterday afternoon. She 
states that she noticed some fluid on his pillow after 
he woke up this morning. The patient states that he 
has been using cotton swabs in his ear to remove 
excess water. On examination, the patient is afebrile. 
Otoscopic examination is significant for purulent 
material in the ear canal with significant erythema. 
The tympanic membrane is erythematous, but there 
is no adjacent fluid. He has pain when you pull on the 
pinna.

 26.  What is the most likely diagnosis?
 a.  otitis media
 b.  otitis externa
 c.  otitis media and otitis externa
 d.  auricular cellulitis
 e.  mastoiditis

 27.  What is the most common organism in this problem?
 a.  adenovirus
 b.  Pseudomonas aeruginosa
 c.  S. aureus
 d.  rhinovirus
 e.  Streptococcus spp.

 You prescribe the patient a topical solution of poly-
myxin, neomycin, and hydrocortisone. The patient 
returns 4 days later. His mother states that they lost the 
prescription and now he is getting worse. Otoscopic 
examination at this time reveals increased debris and 
purulent material and a 2-mm perforation in the tym-
panic membrane.

 28.  What is the most appropriate treatment at this time?
 a.  referral to an ear, nose, and throat specialist
 b.  represcribe the polymyxin, neomycin, hydrocorti-

sone otic solution
 c.  prescribe an otic aminoglycoside
 d.  prescribe an otic fluoroquinolone
 e.  irrigate the ear to remove excessive debris

ANSWERS

 1.  e. This patient has Ménière disease. The classic 
features of Ménière disease are recurrent episodes 
of vertigo, fluctuating low-frequency sensorineural 
hearing loss, tinnitus (ringing or buzzing in the ears), 
and aural fullness in the affected ear. The vertigo 
typically lasts hours, not minutes or days. The fluc-
tuating hearing may not be related temporally to the 
vertigo.
For the diagnosis of Ménière disease, the character-

istic pattern of vertigo lasting a matter of hours as well 
as sensorineural hearing loss must be present. One addi-
tional factor (aural fullness or buzzing tinnitus) should 
also be present.

 2.  e. Epley maneuvers are used to treat positional ver-
tigo, not Ménière disease.

 3.  d. Ménière disease is also known as primary endo-
lymphatic hydrops. The etiology of primary idio-
pathic endolymphatic hydrops is generally unknown. 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the long-term complications of otitis media.
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Secondary endolymphatic hydrops appears to occur 
in response to an event or underlying condition 
such as head trauma, ear surgery, other inner ear 
disorders, allergies, diabetes, and autoimmune dis-
orders. In Ménière disease there is a buildup of 
fluid in the endolymphatic system that is second-
ary to either excessive fluid production or decreased 
fluid resorption. This causes dilation of the endo-
lymphatic system and may be responsible for the 
development of the acute attacks. Salt restriction 
and diuretic therapy are the cornerstones of medical 
therapy. Use of hydrochlorothiazide is a reasonable 
treatment (especially for patients who are having 
frequent attacks). Some patients with Ménière dis-
ease are acutely sensitive to alcohol, caffeine, or 
both. In these patients, alcohol and caffeine should 
be avoided.
The use of an antinausea medication may be extremely 

effective in the treatment of the acute attack. Benzodiaz-
epines have also been found to be helpful in some cases. 
Surgical decompression of the endolymphatic system 
is reserved for patients who do not respond to medical 
management. Epley maneuvers and steroids are not help-
ful in the treatment of Ménière disease.

 4.  d. This patient has orthostatic hypotension. This 
case illustrates the importance of obtaining an accu-
rate history in the patient who complains of “feeling 
dizzy.” In any patient who has this complaint, it is 
important to ask four specific questions: (1) Can you 
describe your dizziness? (2) How much of the diz-
ziness is a sensation of the “world spinning around 
you,” and how much would be a sensation of “things 
going black in front of you and a feeling that you’re 
about to pass out”? (3) How long does the feeling 
of dizziness last; seconds, minutes, or hours? and 
(4) Are there any other symptoms present when you 
feel dizzy, such as deafness, ear fullness, or ringing 
in the ears?
The answers to these questions are the most import-

ant clues to leading you toward a diagnosis. This patient 
does not have clear symptoms of vertigo, and one should 
focus on non–vertigo-related dizziness.

Orthostatic hypotension is typically initiated after 
standing up suddenly. There is a transient lack of cere-
bral blood flow. The feeling described is that of a sub-
jective dizziness, and the patient feels as if he or she 
might faint. It is not associated with any other neu-
rologic sensations or ear symptoms. It is also charac-
terized by a lack of symptoms when sitting or lying. 
Medications are the most likely culprits in this scenario, 
but occasionally there is no clear etiology for the auto-
nomic disturbance.

In this clinical case problem, the orthostatic hypo-
tension is almost certainly associated with the begin-
ning of the tricyclic antidepressant therapy 6 months 
ago.

 5.  c. The most important treatment is to reassure the 
patient and to explain how the symptom can be min-
imized by slowly assuming the upright position.
The orthostatic hypotension in this case developed 

after the initiation of the tricyclic antidepressant dox-
epin. It would be reasonable to switch to an antide-
pressant with fewer alpha-adrenergic side effects. A 
good choice would be a selective serotonin reuptake 
inhibitor.

 6.  c. This patient has positional paroxysmal vertigo 
(PPV), a disorder that consists of brief episodes (last-
ing 2 to 10 seconds) usually caused by turning the 
head.
PPV is caused by the formation of crystalline debris 

in the semicircular canals that leads to labyrinthine irrita-
tion, causing vertigo and nystagmus.

 7.  d. The treatment of choice for this patient is reas-
surance and the prescription of canalith repositioning 
maneuvers. The goal of these maneuvers is to reposi-
tion the crystals into the vestibule, where they avoid 
further irritation of the semicircular canals. The 
Epley, modified Epley, and Semont maneuvers are a 
few forms of canalith repositioning.
These exercises can be performed in the office setting 

but should also be taught to the patient so that the patient 
can continue them at home. These maneuvers have an 
80% success rate in relieving patients’ symptoms, but 
approximately 15% of people will have a recurrence of 
symptoms within 1 year.

Even if the exercises are not prescribed or are pre-
scribed and not performed, the condition tends to resolve 
with time (usually several weeks to a few months).

 8.  a. This patient has a left vestibular neuronitis. The 
etiology of this disorder is commonly associated with 
a viral infection (such as adenovirus) that follows a 
respiratory tract infection and involves some portion 
of the vestibular system but with total sparing of the 
cochlear area. It most commonly affects young or 
middle-aged adults.
The disorder consists of severe vertigo with associ-

ated ataxia and nausea and vomiting. There is no hearing 
loss, aural pain, or other symptoms, which is helpful in 
distinguishing it from other causes of vertigo. Recovery 
usually takes 1 or 2 weeks.

 9.  d. The treatment of choice for a patient with vestib-
ular neuronitis is rest, reassurance, and antiemetics. 
Antiemetics such as droperidol, chlorpromazine, or 
dimenhydrinate may be given for symptomatic relief 
of the vertigo. Some studies have shown that early 
use of corticosteroids may shorten the duration of the 
illness. Symptoms are normally severe enough that 
patients may require bed rest during the acute attack. 
The course of illness is typically severe vertigo for a 
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few days that gradually resolves during a period of 
weeks.

 10.  d. The patient is showing signs and symptoms of 
Ramsay Hunt syndrome. This is a reactivation of 
the varicella-zoster virus that affects the seventh and 
eighth cranial nerves. There can be any pattern of 
symptoms, from unilateral facial droop to loss of taste 
and hyperacusis. Vesicles may or may not be present 
along the pinna, auditory meatus, or hard palate. Irri-
tation of the vestibular portion of the eighth cranial 
nerve causes vestibular neuronitis and the symptoms 
of vertigo.

 11.  d. Treatment of Ramsay Hunt syndrome is the 
same as that for zoster elsewhere on the body. If it is 
detected early enough, the combination of acyclovir 
and corticosteroids can reduce the length and sever-
ity of the illness. Gabapentin is helpful in pain syn-
dromes secondary to zoster.

 12.  b. This patient has acute labyrinthitis. Acute lab-
yrinthitis usually follows otitis media or an upper 
respiratory tract infection. The disorder probably 
represents a chemical irritation of the canals of the 
inner ear. The features of acute labyrinthitis are 
similar to those of vestibular neuronitis, except they 
includes significant sensorineural hearing loss (with 
a conductive component if a middle ear effusion is 
present) and severe vertigo that lasts several days. 
Fever may accompany the illness.

 13.  d. See answer 15.

 14.  b. See answer 15.

 15.  b. The treatment of choice for acute labyrinthi-
tis includes rest, antiemetics, and, if the etiology is 
bacterial, antibiotics. Bacterial labyrinthitis may 
complicate serous labyrinthitis if antibiotics are not 
administered. Amoxicillin would be a good first-line 
agent for antibiotic prophylaxis. If symptoms do not 
improve, the addition of clavulanic acid to amoxicil-
lin would be a reasonable second choice. If a patient 
appears very ill from presumed acute bacterial laby-
rinthitis, hospitalization and intravenous antibiotics 
are required. On occasion, surgical drainage may be 
necessary.

 16.  c. Hearing loss can be divided into sensorineu-
ral hearing loss and conductive hearing loss. The 
most common cause of sensorineural hearing loss 
in adults is presbycusis, a gradual deterioration 
that begins after the age of 20 years in the highest 
frequencies and often involves all speech frequen-
cies by the sixth and seventh decades of life. The 

impaired hearing associated with presbycusis stems 
from degenerative changes in the hair cells, auditory 
neurons, and cochlear nuclei. Tinnitus is a common 
complaint.
Sound amplification with an electrical hearing aid 

does benefit some patients with relatively good speech 
discrimination.

 17.  d. The most common cause of conductive hearing 
loss in adults who have normal-appearing tympanic 
membranes is otosclerosis. Otosclerosis is a localized 
disease of the otic capsule, producing ankylosis or 
fixation of the stapes footplate. The resulting con-
ductive hearing loss starts insidiously in the third and 
fourth decades of life and progressively involves both 
ears in 80% of individuals. Otosclerosis, an inher-
ited disease, is typically found in white, middle-aged 
women.

 18.  a. The characterization of hearing loss can be local-
ized by a combination of the Weber test and the 
Rinne test.
In the Weber test, placement of a 512-Hz tuning fork 

on the skull in the midline or on the teeth stimulates both 
cochleae simultaneously. If the patient has a conductive 
hearing loss in one ear, the sound will be perceived loud-
est in the affected ear (i.e., it will lateralize). When a uni-
lateral sensorineural hearing loss is present, the tone is 
heard in the unaffected ear.

The Rinne test compares air conduction with bone 
conduction. Normally, AC is greater than BC. Sound 
stimulation by air in front of the pinna is normally per-
ceived twice as long as sound placed on the mastoid 
process (AC > BC). With conductive hearing loss, the 
duration of AC is less than BC (i.e., negative Rinne test 
result). In the presence of sensorineural hearing loss, 
the durations of both AC and BC are reduced; however, 
the 2:1 ratio remains the same (i.e., a positive Rinne test 
result).

Facts for question 18: (1) Bone conduction is greater 
than air conduction. This indicates that this is a con-
ductive hearing loss. (2) In conductive hearing loss, the 
Weber test lateralizes to the affected ear, and because the 
Weber test lateralized to the right ear in this patient, she 
has a unilateral right-sided conductive hearing loss.

 19.  c. AC is greater than BC; therefore, this is a sensori-
neural hearing loss. The Weber test lateralizes to the 
left ear, and in sensorineural hearing loss, the Weber 
test lateralizes to the unaffected ear; therefore, in this 
case, the right ear is the affected ear. This is a unilat-
eral right-sided sensorineural hearing loss.

 20.  e. Acute mastoiditis is a complication of acute oti-
tis media that develops as a result of the retention 
of pus in the mastoid area. Acute mastoiditis is most 
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commonly caused by S. pneumoniae. S. pyogenes and S. 
aureus are other recognized causes.
The inflammatory process in acute mastoiditis 

results in the destruction of bony septa (almost an 
osteomyelitis-like process), and as a result, there is a 
coalescence of mastoid air cells. This leads to subse-
quent erosion of the mastoid process of the petrous 
temporal bone.

The symptoms of acute mastoiditis include otal-
gia, aural discharge, and fever. These symptoms usually 
appear 2 or 3 weeks after an episode of acute suppurative 
otitis media. Examination reveals severe mastoid tender-
ness, lateral displacement of the pinna, and postauricu-
lar mastoid swelling secondary to the periosteal abscess. 
The treatment of choice is ceftriaxone (with or without 
metronidazole) and surgical drainage (for a subperiosteal 
abscess).

 21.  e. The most common types of acute rhinosinusitis 
are allergic and viral. It is often extremely difficult 
to distinguish between the two types, although a sea-
sonal sinusitis points to allergic sinusitis, as do symp-
toms such as itching and redness of the eyes.
Viral rhinosinusitis may be accompanied by systemic 

symptoms including fever, chills, facial pain, malaise, and 
fatigue.

 22.  a. The organisms most commonly implicated in 
acute bacterial sinusitis include S. pneumoniae (the 
most common), H. influenzae, M. catarrhalis, and 
S. pyogenes. Other organisms implicated include S. 
aureus and anaerobic organisms. Bacterial resistance 
is a common problem, particularly in children.

 23.  d. Acute bacterial sinusitis should be suspected when 
symptoms last more than 10 days from the onset of 
upper respiratory symptoms or if symptoms of acute 
rhinosinusitis worsen after an initial improvement. 
Purulent rhinorrhea, facial or dental pain, and nasal 
obstruction are suggestive of acute viral and bacte-
rial rhinosinusitis but should not be presumed to be 
bacterial unless symptoms follow the previously men-
tioned time pattern.

 24.  a. The antibiotic treatment of choice for moder-
ate to severe acute bacterial sinusitis is at minimum 
a 10- to 15-day course of amoxicillin-clavulanate. 
Second-line antibiotics, and primary for those with 
penicillin allergies, include trimethoprim-sulfame-
thoxazole and macrolides. Antihistamines, deconges-
tants, and intranasal steroids are also used as options 
as adjunctive but studies have found these make no 
difference in outcome. In fact antihistamines may 
cause harm by inhibiting clearance of secretions. 
Saline rinses and decongestants provide flushing and 
clearance of secretions.

 25.  d. Diagnosis of chronic sinusitis requires the fol-
lowing: (1) duration of 12 weeks or longer; (2) two 
or more of the following symptoms: facial pain, nasal 
obstruction or congestion, mucopurulent discharge, 
or decrease in sense of smell; and (3) evidence of 
inflammation by documentation of one of the fol-
lowing: purulent (not clear) mucus or edema in the 
middle meatus or ethmoid region, polyps in nasal 
cavity or the middle meatus, or radiographic imag-
ing showing inflammation of the paranasal sinuses. 
Treatment includes proper hydration, humidifica-
tion of the environment, use of decongestants, and 
saline flushes. Environmental control of allergens 
is effective in many cases. Acute bacterial exacer-
bations with systemic symptoms require antimicro-
bials discussed above. Surgical evaluation may be 
necessary for repeat exacerbations affecting quality 
of life.

 26.  b. The patient has a classic case of otitis externa 
(OE). It is an infection of the external auditory 
meatus that typically follows swimming or local 
trauma. Signs and symptoms include pruritus, pain, 
erythema, otorrhea, and edema in the ear canal. The 
tympanic membrane will often be erythematous in 
OE, but this does not indicate a concomitant otitis 
media.

 27.  b. Approximately 90% of acute OE is caused by 
bacteria. The other 10% usually has a fungal eti-
ology. Of bacterial infections, P. aeruginosa is the 
most common pathogen, occurring in 50% of 
cases. S. aureus is the next most common organ-
ism. It is the overgrowth of these bacteria in the 
moist or traumatized ear canal that leads to OE. 
Eczemoid OE is associated with eczema, sebor-
rhea, and contact dermati tis. It should be suspected 
based on history and physical examination. Psori-
atic OE should be suspected in a patient with other 
psoriatic lesions. Necrotizing OE (temporal bone 
osteomyelitis) is possible in immunocompromised 
patients.

 28.  d. Many topical otic solutions are available for 
the treatment of OE, but only the fluoroquinolone 
preparations are approved for use when there is 
perforation of the tympanic membrane. The poly-
myxin, neomycin, hydrocortisone preparation and 
the aminoglycoside have the potential of being oto-
toxic and should not be used unless the tympanic 
membrane is intact. Small tympanic perforations 
are likely to close on their own and do not require 
specialty referral. A patient suspected of having 
necrotizing OE requires hospitalization for intra-
venous antibiotics and urgent consultation with an 
otorhinolaryngologist.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The long-term complications of chronic otitis media in 
adults include the following: (1) seventh nerve paralysis, 

(2) labyrinthitis, (3) petrositis, (4) intracranial suppura-
tion, and (5) cholesteatoma.

SUMMARY

Vertigo
 1.  Ménière disease
 a.  Symptoms: vertigo (lasting hours), hearing loss, tin-

nitus, aural fullness
 b.  Treatment: avoidance of caffeine, avoidance of 

alcohol, low-dose hydrochlorothiazide, antiemetics
 2.  Acute labyrinthitis
 a.  Symptoms: vertigo (lasting days) and associated 

hearing loss usually follow an upper respiratory 
tract infection in which there is a middle ear 
effusion

 b.  Treatment: rest, antiemetics, antibiotics if middle 
ear fluid is infected

 3.  Vestibular neuronitis
 a.  Symptoms: vertigo (lasting days), no hearing loss, 

no ear pain, no other symptoms; may result from 
upper respiratory tract infection

 b.  Treatment: rest, reassurance, antiemetics
 4.  Positional vertigo
 a.  Symptoms: vertigo (lasting for seconds), also asso-

ciated with rolling over toward the left or the right 
when supine or when looking up

 b.  Treatment: reassurance, simple exercises

Orthostatic Hypotension
 1.  Symptoms: not true vertigo (rather a sensation of 

lightheadedness or faintness on assuming the upright 
position); often associated with antihypertensive and 
antidepressant medications

 2.  Treatment: reassurance, change in medication to one 
with fewer alpha-blockade properties and fewer ortho-
static side effects

Hearing Loss
 1.  Sensorineural hearing loss
 a.  A total of 80% of hearing loss in the United 

States. The pathologic process is usually a dis-
order affecting the cochlea and auditory nerves 
with the perception of a “distorted sound.” The 
deficit is usually greater in the higher frequen-
cies. There are usually degenerative changes in 
the hair cells, auditory neurons, and cochlear 
nuclei.

 b.  The most common cause is presbycusis, which is 
a gradual deterioration that starts with high-fre-
quency loss and often involves all speech frequen-
cies by the sixth or seventh decade.

 c.  Treatment is provision of a hearing aid, which 
may benefit patients with relatively good speech 
discrimination.

 2.  Conductive hearing loss
 a.  Pathologic condition and causation: Conductive 

hearing loss involves either chronic serous otitis 
media or otosclerosis. Otosclerosis is a localized 
disease of the otic capsule in which new spongy 
bone replaces normal bone, producing ankylosis or 
fixation of the stapes footplate.

 b.  Treatment: The treatments for the chronic causes 
of conductive hearing loss are usually surgical.

 c.  Interpretation of hearing loss: (i) audiogram and (ii) 
Weber test or Rinne test

Rhinosinusitis
 1.  Possible pathologic conditions include allergic, viral, 

bacterial, and other organisms.
 a.  Rhinovirus is the most common viral cause, fol-

lowed by adenovirus.
 b.  S. pneumoniae is the most common bacterial cause, 

followed by H. influenzae and M. catarrhalis.
 2.  Symptoms: fever, chills, malaise, fatigue, facial pain
 3.  Acute bacterial rhinosinusitis is distinguished from 

viral rhinosinusitis mainly by the presence of symp-
toms longer than 10 days from the onset of upper 
respiratory symptoms or a worsening of rhinosinusitis 
after a period of improvement.

 4.  Treatment: Mild disease requires no antibiotics, only 
symptomatic therapy with decongestants, and nasal 
saline flushes. Amoxicillin clavulanate (10 to 15 days) 
and ofloxacin (for recurrent diseases) are reasonable 
drugs of choice for moderate to severe acute bacterial 
sinusitis.

Otitis Externa
 1.  A total of 90% of cases are bacterial, with the remain-

ing 10% being fungal in origin. Other causes of OE 
include psoriasis and eczema. Necrotizing OE is a 
medical emergency seen in immunocompromised 
patients and requires hospitalization and surgical 
consultation.

 2.  Erythema, pain, pruritus, and otorrhea are common 
signs and symptoms of disease.

 3.  Otic fluoroquinolones are the only preparations 
approved for use when there is a perforation of the 
tympanic membrane.
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C H A P T ER  55

Disorders of the Eye

CLINICAL CASE PROBLEM 1

A 32-Year-Old Woman with Bilateral Red 
Eyes, a Sore Throat, and a Cough

A 32-year-old woman comes to your office with a 
1-week history of bilateral red eyes associated with 
tearing and crusting, a sore throat with difficulty swal-
lowing, and a cough that was initially nonproductive but 
that has become productive during the past few days. 
The patient displays significant fatigue and lethargy, is 
hoarse, and is having great difficulty performing any of 
her routine daily chores.

On physical examination, vital signs are stable, and 
there is bilateral conjunctival injection. Her visual acu-
ity is normal. There is significant pharyngeal erythema 
but no exudate. Cervical lymphadenitis is not present. 
Examination of the chest reveals a few intermittent expi-
ratory crackles bilaterally.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of this patient’s “red eye” 
condition?

 a.  an autoimmune reaction secondary to the begin-
ning of a severe systemic illness

 b.  bacterial conjunctivitis related to her other 
symptoms

 c.  bacterial conjunctivitis unrelated to her other 
symptoms

 d.  allergic conjunctivitis secondary to a severe eosino-
philic pneumonia

 e.  none of the above

 2.  Concerning this patient’s sore throat and in relation to 
the scenario described and the physical findings pro-
vided, what would you do?

 a.  perform a throat culture and order antibiotics
 b.  perform a throat culture and a rapid enzyme-linked 

immunosorbent assay (ELISA) Streptococcus test and 
treat with an antibiotic if the ELISA test result is 
positive

 c.  perform a throat culture and await the results

 d.  order a complete blood count and total eosinophil 
count

 e.  none of the above

 3.  What is the most likely organism or condition respon-
sible for the constellation of symptoms in this patient?

 a.  endotoxin-producing Staphylococcus
 b.  endotoxin-producing Streptococcus
 c.  exotoxin-producing Staphylococcus
 d.  activation of the autoimmune system
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 17-Year-Old Girl with a 1-Day History of Red 
Eye

A 17-year-old girl comes to your office with a 1-day his-
tory of red eye. She describes not being able to open 
her right eye in the morning because of crusting and 
discharge. The right eye feels swollen and uncomfort-
able, although there is no pain.

On examination, she has a significant redness and 
injection of the right bulbar and palpebral conjunctivae. 
There is a mucopurulent discharge present. No other 
abnormalities are present on physical examination. Her 
visual acuity is normal.

 4.  What is the most likely diagnosis in this patient?
 a.  bacterial conjunctivitis
 b.  viral conjunctivitis
 c.  allergic conjunctivitis
 d.  autoimmune conjunctivitis
 e.  none of the above

 5.  Which of the following agents is (are) a common 
cause(s) of bacterial conjunctivitis?

 a.  Haemophilus influenzae
 b.  Staphylococcus aureus
 c.  Streptococcus pneumoniae
 d.  a and b
 e.  a, b, and c

CLINICAL CASE PROBLEM 3

A 29-Year-Old Man with Bilateral Red Eyes

A 29-year-old man comes to your office with bilateral 
red eyes. This symptom came on suddenly 2 hours ago 
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while he was visiting a friend’s home. He describes itch-
ing and a clear discharge from both eyes. The patient 
mentions one previous episode that also began while 
he was visiting the same friend.

On examination, the conjunctivae are diffusely 
injected and edematous. On eversion of the eyelids, 
there are large papillae present. Visual acuity is intact.

 6.  What is the most likely diagnosis in this patient?
 a.  chemical conjunctivitis
 b.  toxic conjunctivitis
 c.  allergic conjunctivitis
 d.  bacterial conjunctivitis
 e.  none of the above

CLINICAL CASE PROBLEM 4

A 29-Year-Old Woman with a Tender, Painful, 
Red, and Sore Eye

A 29-year-old woman comes to your office for assess-
ment of a red eye. She describes a tender, painful, and 
sore right eye that began yesterday. She has had no 
other symptoms. On examination, the patient has a 
localized area of inflammation, with dilated vessels and 
redness, in the lateral area of the right bulbar conjunc-
tiva. The inflammation appears to lie beneath the bulbar 
conjunctival surface. Visual acuity is normal.

 7.  What is the most likely diagnosis in this patient?
 a.  localized bacterial conjunctivitis
 b.  acute iritis
 c.  acute angle-closure glaucoma
 d.  acute episcleritis
 e.  none of the above

CLINICAL CASE PROBLEM 5

A 35-Year-Old Woman with an Acutely 
Inflamed and Painful Eye

A 35-year-old woman comes to your office with an 
acutely inflamed and painful left eye. Her symptoms 
began 2 days ago. There is some visual blurring asso-
ciated with the symptoms. The patient wears contact 
lenses.

On examination, there is a diffuse inflammation of the 
left conjunctiva. On fluorescein staining, a dendritic ulcer 
is seen in the center of the cornea. Visual acuity is intact.

 8.  What is the most likely diagnosis in this patient?
 a.  corneal abrasion
 b.  herpetic corneal ulcer
 c.  contact lens stress ulcer
 d.  adenoviral ulcer
 e.  foreign body complicated by a viral ulcer

CLINICAL CASE PROBLEM 6

A 36-Year-Old Man with Ankylosing 
Spondylitis and a Painful Red Eye

A 36-year-old man with ankylosing spondylitis comes to 
your office for assessment of a painful, red left eye. The 
pain is associated with photophobia.

On examination, the redness is more pronounced 
around the area of the cornea. His visual acuity in the 
left eye has decreased to 20/60.

 9.  What is the most likely diagnosis in this patient?
 a.  bacterial conjunctivitis
 b.  viral conjunctivitis
 c.  acute iridocyclitis
 d.  acute episcleritis
 e.  acute angle-closure glaucoma

CLINICAL CASE PROBLEM 7

A 61-Year-Old Man with an Extremely Painful 
Eye

A 61-year-old man comes to your office with a 12-hour 
history of an extremely painful and red left eye. The 
patient complains that his vision is blurred and he is 
seeing halos around lights. He states that he has had 
similar but milder attacks in the past.

On examination, the eye is tender and inflamed. The 
cornea is hazy, and the pupil is semidilated and fixed. 
On palpation, the left eye is significantly harder than the 
right. Visual acuity is significantly diminished in the left 
eye.

 10.  What is the most likely diagnosis in this patient?
 a.  bacterial conjunctivitis
 b.  viral conjunctivitis
 c.  acute iridocyclitis
 d.  acute episcleritis
 e.  acute angle-closure glaucoma

CLINICAL CASE PROBLEM 8

A 23-Year-Old Woman with a Painful Eye and 
Blurred Vision

A 23-year-old woman comes to your office with a pain-
ful left eye, conjunctival injection, and blurred vision. On 
examination, the visual acuity is markedly diminished in 
the affected eye. The conjunctival injection is primarily 
circumcorneal, and there is photophobia.

 11.  What is the most likely diagnosis in this patient?
 a.  acute conjunctivitis
 b.  acute iritis
 c.  acute episcleritis
 d.  acute angle-closure glaucoma
 e.  acute corneal abrasion
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 12.  In this patient, what will the size of the left pupil be 
relative to that of the right pupil?

 a.  larger than the right pupil
 b.  smaller than the right pupil
 c.  the same size as the right pupil
 d.  indeterminate
 e.  nobody really knows for sure

ANSWERS

 1.  e. See answer 3.

 2.  e. See answer 3.

 3.  e. This picture is completely consistent with ade-
novirus infection and a primary viral conjunctivitis. 
Viral agents, especially adenovirus, produce signs and 
symptoms of upper respiratory tract infection, with 
the red eye being prominent among those symptoms. 
With adenovirus, there is often associated conjuncti-
val hyperemia, eyelid edema, and a serous or seropu-
rulent discharge. Viral conjunctivitis is self-limited, 
lasting 1 to 3 weeks. If the conjunctivitis is definitely 
caused by a virus, no antibiotic treatment is necessary. 
There is no indication to perform a throat culture or 
any other test at this time. The only theoretical con-
cerns are the “crackles” that are present in both lung 
bases; if the patient were sick enough, a chest radio-
graph may be indicated.

 4.  a. This patient has a primary bacterial conjuncti-
vitis. Unlike viral conjunctivitis, bacterial conjunc-
tivitis will produce a mucopurulent discharge from 
the beginning. Symptoms are more often unilateral, 
and associated eye discomfort is common. In bac-
terial conjunctivitis, normal visual acuity is always 
maintained. There is usually uniform engorge-
ment of all the conjunctival blood vessels. There is 
no staining of the cornea with fluorescein. Bacte-
rial conjunctivitis should be treated with antibiotic 
drops such as sodium sulfacetamide, gentamicin, or a 
fluoroquinolone.

 5.  e. The most common organisms responsible for 
bacterial conjunctivitis are Staphylococcus, Streptococcus, 

and Haemophilus. Pseudomonas and Moraxella are other 
common bacterial isolates.

 6.  c. The most likely diagnosis in this patient is aller-
gic conjunctivitis. The most common complaint with 
allergic conjunctivitis is itchy, red eyes. Both eyes 
are affected, and there is usually a clear discharge. 
Examination reveals diffusely infected conjunctivae, 
which may be edematous (chemosis). The discharge 
is usually clear and stringy. Treatment can include 
avoidance of allergens, immunotherapy, oral antihis-
tamine, topical antihistamine, topical nonsteroidal 
antiinflammatory drugs (NSAIDs), topical mast cell 
stabilizer, and topical corticosteroids (use with cau-
tion).The culprit, in this case, is most likely some-
thing in his friend’s home.

 7.  d. This patient has episcleritis, which differs from 
conjunctivitis in that it is usually manifested as a 
localized area of inflammation. Although episcleri-
tis may occur secondary to autoimmune disease such 
as rheumatoid arthritis, most cases of episcleritis are 
idiopathic. Episcleritis is almost always self-limited; 
scleritis, however, may lead to serious complications, 
such as loss of visual acuity and perforation of the 
globe. Patients with episcleritis usually have a sore, 
red, and tender eye. Although there may be reflex 
lacrimation, there is usually no discharge. Scleritis is 
much more painful than episcleritis, and the signs of 
inflammation are usually more prominent. In epis-
cleritis, there is episcleral injection, which can be 
nodular, sectoral, or diffuse. There is no palpebral 
conjunctival injection or discharge like that seen in 
conjunctivitis. The symptoms of episcleritis usually 
resolve spontaneously in 1 or 2 weeks. Chilled arti-
ficial tears can be given until the redness resolves. In 
cases associated with systemic disease, the underlying 
cause should be treated appropriately.

 8.  b. This patient has a dendritic ulcer, which is almost 
always caused by a herpetic infection, although other 
viral agents, bacterial agents, or fungal agents may 
also be responsible. These infections may be primary 
or secondary to excessive contact lens wear, a cor-
neal abrasion, or the use of corticosteroid eye drops. 
The patient with a herpetic dendritic ulcer usually 
has an acutely painful eye associated with conjunc-
tival injection, discharge, and visual blurring. Visual 
acuity, however, depends on the location and the size 
of the corneal ulcer. The discharge may be watery 
(reflex lacrimation) or purulent (bacterial). Con-
junctival injection may be generalized or localized, 
depending on the location of the ulcer. Treatment 
consists of specific antiinfective therapy (topical 
ganciclovir, vidarabine, trifluridine, oral acyclovir 
for severe infection [with normal kidney function] 

CLINICAL CASE MANAGEMENT PROBLEM

Compare and contrast acute conjunctivitis, acute glau-
coma, acute iritis, and corneal trauma or infection with 
respect to the following: (1) incidence, (2) discharge, 
(3) vision, (4) pain, (5) conjunctival infections, (6) cornea, 
(7) pupil size, (8) pupillary light response, (9) intraocular 
pressure, and (10) smear.
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for herpes simplex ulcers and topical antibiotics for 
ulcers suspected of being primarily or secondarily 
infected by bacteria) and cycloplegic drops to relieve 
pain caused by ciliary muscle spasm. Topical corti-
costeroids are absolutely contraindicated in patients 
with a dendritic herpetic ulcer. In a patient with a 
dendritic ulcer, evaluation by an ophthalmologist is 
recommended.

 9.  c. This patient has an acute iridocyclitis or anterior 
uveitis. Patients at risk for anterior uveitis are those 
with a history of a seronegative arthropathy, particu-
larly if they are positive for HLA-B27. Children with 
seronegative arthritis are also at high risk. Symptoms 
of acute iridocyclitis include a painful red eye, often 
associated with photophobia, and decreased visual 
acuity. On examination, the affected eye is red; the 
inflammation is particularly prominent over the area 
of the inflamed ciliary body (circumcorneal). The 
pupil is small because of spasm of the sphincter or 
irregular because of adhesions of the iris to the lens 
(posterior synechiae). Inflammatory cells may be 
seen on the back of the cornea (keratic precipitates) 
or may settle to form a collection of cells in the ante-
rior chamber of the eye (hypopyon). Treatment of 
anterior uveitis should include topical corticosteroids 
to reduce the inflammation and to prevent adhesions 
within the eye. Mydriatics should be used to paralyze 
the ciliary body to relieve pain. As with scleritis and 
dendritic ulcers, a patient with iridocyclitis should be 
evaluated by a consulting ophthalmologist.

 10.  e. This patient has acute angle-closure glaucoma. 
Acute glaucoma should always be suspected in a 
patient who is older than 50 years and has a pain-
ful red eye. Unlike the more common open-angle 
glaucoma, acute glaucoma usually comes on rapidly. 

The most common symptom is severe pain in one 
eye, which may or may not be accompanied by other 
symptoms such as nausea and vomiting. The patient 
complains of impaired vision and halos around lights. 
This is caused by edema of the cornea. On exam-
ination, the eye is tender and inflamed. The cornea 
is hazy, and the pupil is partially dilated and fixed. 
Vision is impaired because of edema of the cornea. 
On palpation, the involved eye often feels signifi-
cantly harder than the uninvolved eye. Untreated, the 
condition can lead to blindness in 2 to 5 days. Initial 
emergent treatment to reduce intraocular pressure 
includes topical beta blockers, intravenous and oral 
carbonic anhydrase inhibitors (e.g., acetazolamide), 
and hyperosmotic agents. Once intraocular pres-
sure is under control, a peripheral laser iridectomy is 
performed. Ophthalmology consultation is urgently 
indicated, and patients should be sent to the hospital 
for emergency care for IV acetazolamide and topical 
beta blockers to control intraocular pressure. Laser 
iridotomy will be performed by the ophthalmologist. 
The other eye will also be treated prophylactically 
with a laser iridotomy.

 11.  b. This patient has an acute iritis.

 12.  c. Acute iritis is characterized by the following: 
incidence, common; eye discharge, none; visual 
acuity, slightly blurred; pain, moderate; conjuncti-
val injection, mainly circumcorneal; cornea, usually 
clear; pupil size, smaller than unaffected eye; pupil-
lary light response, poor; intraocular pressure, nor-
mal; and Gram stain and smear, no organisms. The 
treatment of acute iritis is a mydriatic to relieve cil-
iary spasm and a corticosteroid to decrease inflam-
mation. Again, this patient should be evaluated by an 
ophthalmologist.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

There are four major conditions that should be consid-
ered when a patient comes to the physician’s office with 
a red eye: acute conjunctivitis, acute iritis, acute glau-
coma, and corneal trauma or infection. Their differentia-
tion and treatment are as follows.
 1.  Incidence: (a) acute conjunctivitis, extremely com-

mon; (b) acute iritis, common; (c) acute glaucoma, 
uncommon; and (d) corneal trauma or infection, 
common

 2.  Discharge: (a) acute conjunctivitis, moderate to 
copious; (b) acute iritis, none; (c) acute glaucoma, 
none; and (d) corneal trauma or infection, watery 
or purulent

 3.  Vision: (a) acute conjunctivitis, no effect on vision; 
(b) acute iritis, slightly blurred; (c) acute glaucoma, 

markedly blurred; and (d) corneal trauma or infec-
tion, usually blurred

 4.  Pain: (a) acute conjunctivitis, none; (b) acute iritis, 
moderate; (c) acute glaucoma, severe; and (d) 
corneal trauma or infection, moderate to severe

 5.  Conjunctival injection: (a) acute conjunctivitis, dif-
fuse, more toward fornices; (b) acute iritis, mainly 
circumcorneal; (c) acute glaucoma, diffuse; and (d) 
corneal trauma or infection, diffuse

 6.  Cornea: (a) acute conjunctivitis, clear; (b) acute iri-
tis, usually clear; (c) acute glaucoma, steamy; and 
(d) corneal trauma or infection, change in clarity 
related to cause

 7.  Pupil size: (a) acute conjunctivitis, normal; (b) 
acute iritis, small; (c) acute glaucoma, moderately 
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SUMMARY

Infectious Conjunctivitis
 1.  Etiologic agents: (a) adenovirus is most common viral 

cause of conjunctivitis; (b) bacterial conjunctivitis is 
most commonly caused by S. aureus, S. pneumoniae, 
and H. influenzae

 2.  Symptoms: (a) watery discharge with viral infection; 
(b) mucopurulent discharge with bacterial infection; 
and (c) other symptoms as described in the Clinical 
Case Management Problem

 3.  Treatment: ciprofloxacin (Ciloxan), gatifloxacin, sul-
facetamide, or gentamicin drops

Allergic Conjunctivitis
 1.  Symptoms: Itching and clear discharge are main symp-

toms; conjunctivae are diffusely injected and may be 
associated with swelling (chemosis).

 2.  Treatment: Avoidance of allergens, immunotherapy, 
topical antihistamines, topical NSAIDs, topical mast 
cell stabilizers, oral antihistamines, topical corticoste-
roids (use with caution).

Corneal Ulcers
 1.  Corneal ulcers may be bacterial, viral, or fungal in ori-

gin or also may be secondary to a corneal abrasion or 
contact lens wear.

 2.  Visual acuity depends on the location and size of the 
ulcer. Conjunctival injection may be generalized or 
localized. Fluorescein must be used to stain the cornea.

 3.  Treatment: Cycloplegic eye drops are used to relieve 
ciliary muscle spasm. Trifluridine or vidarabine is used 

for dendritic (herpetic) ulcer; antibiotic drops are used 
for suspected bacterial infection. Corticosteroid eye 
drops are absolutely contraindicated in herpetic ulcers.

Iridocyclitis (Anterior Uveitis)
 1.  Iridocyclitis is often associated with seronegative 

arthropathy.
 2.  Inflammation of the iris (iritis) and inflammation of 

the ciliary body (cyclitis) occur together.
 3.  The inflammation of anterior uveitis is circumcorneal 

in location, and the pupil is usually small because of 
associated spasm.

 4.  Treatment: Mydriatics are used to relieve ciliary 
spasm; corticosteroid drops are used to decrease 
inflammation.

Acute Angle Closure Glaucoma
 1.  Acute, unilateral, painful red eye in a patient older 

than 50 years of age
 2.  The attack usually comes on quickly, characteristically 

in the evening.
 3.  Impaired vision caused by corneal edema and halos 

around lights are common. This is an ophthalmologic 
emergency and should be treated in hospital.

 4.  Palpation reveals a hard eye.
 5.  Emergent treatment: Topical beta blocker, intra-

venous and oral carbonic anhydrase inhibitors, and 
hyperosmotic agents are first steps. Once intraocular 
pressure is under control, a peripheral laser iridectomy 
is performed.

dilated and fixed; and (d) corneal trauma or infec-
tion, normal

 8.  Pupillary light response: (a) acute conjunctivitis, 
normal; (b) acute iritis, poor; (c) acute glaucoma, 
none; and (d) corneal trauma or infection, normal

 9.  Intraocular pressure: (a) acute conjunctivitis, 
normal; (b) acute iritis, normal; (c) acute glaucoma, 

elevated; and (d) corneal trauma or infection, 
normal

 10.  Smear: (a) acute conjunctivitis, causative organ-
isms; (b) acute iritis, no organisms; (c) acute glau-
coma, no organisms; and (d) corneal trauma or 
infection, organisms found only in corneal ulcers 
caused by infection

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d
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C H A P T ER  56

Headache

CLINICAL CASE PROBLEM 1

A 35-Year-Old Man with a Headache

A 35-year-old man comes to your office with a 3-week 
history of recurrent headaches that wake him up in the 
middle of the night. The headaches have been occur-
ring every night and have been lasting approximately 1 
hour. The headaches are described as a deep burning 
sensation centered behind the left eye. The headaches 
are excruciating (he rates them as a 15 on a 10-point 
scale) and are associated with watery eyes, nasal dis-
charge, and redness of the left eye.

Before the onset of these headaches 3 weeks ago, 
the patient describes no more than the occasional ten-
sion headache. His mother had migraine headaches. 
The patient describes no recent life changes and no 
major life stresses. He is happily married, has three chil-
dren, and has a secure job that he enjoys.

On examination, his blood pressure is 120/70 mm 
Hg. His pulse is 82 beats per minute and regular.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of this patient’s headache?
 a.  subarachnoid hemorrhage
 b.  tension-type headache
 c.  brain tumor
 d.  cluster headache
 e.  migraine without aura

 2.  How would you best treat his acute headache?
 a.  oral ergotamine
 b.  high-flow oxygen
 c.  intranasal sumatriptan
 d.  acetaminophen
 e.  verapamil

 3.  He returns 3 days later and tells you that the medicine 
you gave him works, but he still keeps getting these 
awful headaches. What medication listed here would 
not help prevent his headaches?

 a.  verapamil
 b.  lithium
 c.  diazepam
 d.  prednisone
 e.  topiramate

CLINICAL CASE PROBLEM 2

A 58-Year-Old Woman with a History of Sinus 
Headaches

A 58-year-old woman comes to your office with a long 
history of recurrent headaches. These headaches 

occur three or four times per month and last 12 to 
24 hours. The headaches are usually located over 
the right or left frontal sinuses. She often gets relief 
from ibuprofen and pseudoephedrine combinations. 
This particular headache has lasted 2 days now, and 
she has some nausea associated with it. When ques-
tioned, she notes that bright lights and loud music do 
make her head pain feel worse. The patient has been 
using an over-the-counter analgesic-decongestant 
combination without significant relief and comes to 
you for antibiotics for her sinus infection. On exam-
ination, the patient’s blood pressure is 150/70 mm Hg. 
Her neurologic examination is within normal limits. The 
optic fundi are normal, as is the rest of the neurologic 
examination.

 4.  What workup would you perform to determine the 
etiology of this headache?

 a.  computed tomography (CT) of the paranasal 
sinuses

 b.  erythrocyte sedimentation rate (ESR)
 c.  magnetic resonance imaging (MRI) scan of the 

brain
 d.  careful history and physical examination

 5.  This patient’s headache is most likely:
 a.  a migraine headache without aura
 b.  a migraine headache with aura
 c.  a sinus headache
 d.  a tension-type headache
 e.  an occipital lobe mass

 6.  The patient has long-standing hypertension and also 
has a history of coronary artery disease. The best treat-
ment for her acute headache is:

 a.  sumatriptan
 b.  propranolol
 c.  prochlorperazine
 d.  morphine

CLINICAL CASE PROBLEM 3

A 25-Year-Old Newlywed with a 3-Year History 
of Recurrent Headaches

A 25-year-old woman comes to your office with a 
3-year history of recurrent headaches that have gotten 
worse during the past year. These headaches occur 
approximately twice per week. She is concerned 
that she may be having some kind of stroke because 
before the headache, nausea, and severe vomiting 
begin, she experiences a “type of odd visual feeling 
or sight—flashing lights, almost like a pattern in front 
of my eyes.” With respect to the headache, it usually 
lasts 24 to 36 hours. It is throbbing in nature and often 
“switches from one side to the other” with each attack. 
She needs to be in a dark room and finds noise bother-
some when she has these headaches. She is otherwise 
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healthy and takes birth control pills for contraception 
since getting married this past year. Her past history 
is significant for recurrent episodes of vomiting as a 
child.

On physical examination, the patient’s blood pres-
sure is 110/70 mm Hg. Examination of the optic fundi 
is completely normal, as is the rest of the neurologic 
examination.

 7.  What is the most likely diagnosis in this patient?
 a.  migraine headache without aura
 b.  migraine headache with aura
 c.  ophthalmoplegic migraine
 d.  tension-type headache
 e.  transient ischemic attack

 8.  What is the best acute treatment of this patient’s 
headaches?

 a.  subcutaneous sumatriptan
 b.  intramuscular morphine
 c.  dihydroergotamine
 d.  naratriptan
 e.  ketorolac

 9.  The appropriate treatment you prescribed did not 
work and she goes to the emergency department 
(ED) the next day. The ED physician is asking what 
to treat her with next. You recommend:

 a.  intravenous meperidine
 b.  zolmitriptan
 c.  dihydroergotamine and metoclopramide
 d.  butalbital with codeine
 e.  morphine

 10.  The patient sees you for a follow-up visit after  
successful treatment in the ED. She is frustrated 
by these headaches and is wondering how she can 
feel better. You recommend all of the following  
except:

 a.  discontinuing oral contraceptives
 b.  exploring what is going on in her life and how she 

is adapting to her new marriage
 c.  starting daily amitriptyline
 d.  starting daily low-dose sumatriptan
 e.  keeping a headache diary

 11.  The patient moved out of town and is returning to 
you after a 2-year lapse. She is on multiple prophy-
lactic medications for her migraines and is using her 
rescue triptan medications up to four times a week. 
She is looking to reduce her headache frequency and 
severity and does not want to take more pills. You 
advise:

 a.  stop all prophylactic medications
 b.  stop eating chocolate
 c.  trial of botulinum toxin injections
 d.  get more sleep on the weekends

CLINICAL CASE PROBLEM 4

A 24-Year-Old Woman with Chronic 
Headaches Preceded by Nausea and 
Vomiting

A 24-year-old woman comes to your office for assess-
ment of headache. She describes the onset, character-
istics, duration, and associated features of a migraine 
headache that is preceded by nausea and vomiting, 
confined to the left side of the head, and characterized 
by a throbbing pain lasting approximately 48 hours. 
The unusual feature of this headache is that it always 
begins approximately 2 days before menstruation, and 
it always ends with the onset of menstruation.

On physical examination, the patient’s blood pres-
sure is 120/70 mm Hg. Her optic fundi are clear, and her 
neurologic examination is completely normal.

 12.  What is the most likely diagnosis in this patient?
 a.  premenstrual syndrome
 b.  menstrual migraine
 c.  premenstrual dysphoric disorder
 d.  tension-type headache
 e.  complicated migraine syndrome

 13.  Which statement regarding preventive treatment of 
menstrual migraine is false?

 a.  prophylactic use of naproxen reduces migraine 
frequency

 b.  prophylactic use of triptans is safe and effective
 c.  prophylactic use of sertraline is safe and effective
 d.  prophylactic use of low-dose estrogen is 

recommended

CLINICAL CASE PROBLEM 5

A 35-Year-Old Man with a 6-Month History 
of Recurrent Steady, Aching, “Bandlike” 
Headaches

A 35-year-old man comes to your office with a 6-month 
history of recurrent headaches at least four times a 
week, usually in the late afternoon. The headaches are 
described by the patient as “a band around my head.”

The headaches are not associated with nausea, 
vomiting, or malaise. The patient does not have photo-
phobia or phonophobia. He smokes one pack of ciga-
rettes per day and says he does not drink alcohol.

On examination, the patient’s blood pressure is 
140/70 mm Hg. His optic fundi are normal. There are no 
neurologic abnormalities.

 14.  What is the likely type of headache in this patient?
 a.  chronic daily headache, tension type
 b.  episodic tension-type headache
 c.  hypertension-related headache
 d.  nicotine-related headache
 e.  cluster headache
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 15.  The patient returns to your office a few months 
later complaining of daily headaches and constant 
heartburn since he started taking ibuprofen for his 
headaches. Which of the following statements is 
incorrect?

 a.  he would benefit from daily amitriptyline treatment
 b.  his smoking will make it more difficult to treat his 

condition successfully
 c.  his headaches will improve with daily alprazolam 

use
 d.  he has developed analgesic rebound headache

CLINICAL CASE PROBLEM 6

A 75-Year-Old Woman with a Severe Left-
Sided Temporal Headache

A 75-year-old woman comes to your office with a severe 
left-sided temporal headache. She describes a tender 
area in the left temple. She also describes pain in the 
area of the jaw while chewing her food. This headache 
has been present for the past 3 days.

On physical examination, the patient’s blood pres-
sure is 170/100 mm Hg. Her neurologic examination is 
normal. There is moderate tenderness in the area of the 
left temple.

 16.  Which of the following statements regarding this 
patient’s symptoms is true?

 a.  this probably represents a late-onset migraine 
syndrome

 b.  simple analgesics should be prescribed before 
embarking on any extensive investigation of these 
symptoms

 c.  this headache is unlikely to be associated with any 
significant complications

 d.  an ESR should be ordered for this patient

 17.  What is the appropriate treatment of this headache?
 a.  acetaminophen
 b.  sumatriptan
 c.  cyclobenzaprine
 d.  prednisone
 e.  verapamil

CLINICAL CASE PROBLEM 7

A 37-Year-Old Woman with Daily Headaches

Maria is a 37-year-old woman with a history of head-
aches. She describes two types of headaches: head-
aches that are tight and bandlike around her temples, 
and headaches that are preceded by flashing lights, 
are throbbing in quality, and are associated with nau-
sea and vomiting. She is frustrated because now she 
is having headaches almost every day of the week. The 
headaches are worse around the time of her menses. 
Her stomach is hurting as she takes more and more 
Excedrin Migraine to help relieve the pain, but it is no 

longer working. She is requesting Percocet and birth 
control pills to help her headaches. She does not take 
any other medications.

 18.  Which treatment is most appropriate for Maria?
 a.  daily treatment with a long-acting triptan will 

relieve her headaches
 b.  commencing oral contraceptives would be 

an appropriate therapeutic approach for her 
headaches

 c.  amitriptyline on a daily basis will decrease the fre-
quency and intensity of her headaches

 d.  addition of naproxen 500 mg with every headache 
would be the best therapeutic approach

 19.  You decide on a preventive course of therapy for 
Maria’s headache. Which is the most effective 
approach at this time?

 a.  see her back in 2 weeks and if the headaches are 
not significantly improved, change the prophylac-
tic medication

 b.  if her headaches are not improved in 8 weeks, add 
another preventive medication

 c.  advise against smoking cessation as this will 
increase her headaches

 d.  adding a narcotic pain medication will decrease the 
frequency and intensity of her headaches

CLINICAL CASE PROBLEM 8

A 62-Year-Old Man with Headaches That 
Have Been Getting Progressively Worse

A 62-year-old man comes to the ED with headaches 
that have been getting progressively worse during the 
past 7 days. He has not had previous problems with 
headache, and his only significant illness was a lobec-
tomy and radiation therapy for carcinoma of the lung 3 
years ago. He has not had any recurrence and is feeling 
well. The significant features of this headache include 
the following: the headache appears to be significantly 
worse every day; the headache is absolutely constant 
(it never goes away and never decreases in severity to 
any extent); and the headache is described as a “terri-
ble pressure within my head.”

 20.  What is the most likely cause of this patient’s headache?
 a.  migraine without aura, status migrainosus type
 b.  tension-type headache
 c.  secondary headache, cerebral edema
 d.  chronic daily headache

 21.  What is the drug of choice for this patient at this 
time?

 a.  sumatriptan
 b.  prochlorperazine
 c.  meperidine and hydromorphone
 d.  dexamethasone
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CLINICAL CASE PROBLEM 9

A 57-Year-Old Man with a Headache from Hell

A 57-year-old man comes to the ED with “a headache 
like I’ve never had before.” He is brought to the ED by 
his wife. The patient had been completely well, healthy, 
and active before this episode (which began last night). 
Nausea and vomiting began soon after the headache 
onset. The patient and his family report no history of 
trauma. There is no family history of migraine or cluster 
headache.

On examination, there is significant neck stiffness. 
The patient is unable to move his neck without extreme 
pain. You are just about to continue with the neurologic 
examination when a patient with a cardiac arrest is 
wheeled through the ED doors.

 22.  At this time, with the information you have to this 
point, what is the most likely diagnosis?

 a.  acute subdural hematoma
 b.  cluster headache
 c.  subarachnoid hemorrhage
 d.  migraine headache without aura
 e.  glioblastoma multiforme

 23.  With the provisional diagnosis you have made, what 
should you do now?

 a.  perform a lumbar puncture
 b.  perform a noncontrast CT scan of the brain
 c.  administer oxygen and sumatriptan
 d.  give ketorolac
 e.  get a gastroenterologist consultation for the pro-

fuse vomiting

ANSWERS

 1.  d. This patient has developed a typical cluster head-
ache. Although we can diagnose with considerable 
confidence, it is too early to predict which of the two 
subtypes of cluster headache the patient ultimately 
will develop, episodic cluster headache or chronic 
cluster headache.

The typical cluster headache awakens a patient from 
sleep, although both daytime clusters and nighttime 
clusters are well described. Multiple daily episodes usu-
ally lasting between 45 minutes and 1 hour may occur 
on a regular basis for periods of 2 or 3 weeks. Remis-
sions may last from several months to several years. 
Episodic cluster headaches constitute 90% of cases. In 
the other 10% of patients, the headaches do not remit 

(chronic cluster headache). The typical description of 
cluster headache is a headache that has the properties 
of a “deep, burning, or stabbing pain.” It very often is 
described by the patient as “excruciating” or “the worst 
pain I have ever had.” It is almost exclusively unilat-
eral in nature. The pain may become so severe that the 
patient actually becomes suicidal. Cluster headache is 
associated with lacrimation, facial flushing, and nasal 
discharge. The affected eye often becomes red, con-
junctival vessels become dilated, and a Horner-type syn-
drome including both ptosis and pupillary constriction 
can develop.

 2.  b. Cluster headache is thought by many authorities 
to be a migraine variant. Injectable sumatriptan is the 
only injectable triptan currently available and is the 
drug of choice for acute episodes of cluster headache. 
Also, inhalation of 7 to 15 L/min of oxygen with a 
nonrebreather facial mask can be beneficial in an 
acute cluster attack. Ergotamine preparations have 
also been shown to be effective, but oxygen and sub-
cutaneous sumatriptan have a faster onset of action 
and are the first line in treatment. Intranasal triptans 
are second-line treatments.

 3.  c. Prophylactic medications that are indicated in 
the treatment of cluster headache include verapamil, 
ergotamine, lithium, methysergide, prednisone, topi-
ramate, and other corticosteroids, indomethacin, beta 
blockers, tricyclic antidepressants, and selective sero-
tonin reuptake inhibitors (SSRIs). Diazepam is not 
indicated as a prophylactic agent in cluster headache.

 4.  d. At this time, the only diagnostic step to take is a 
careful history and physical examination. Other tests 
are not indicated. The International Headache Soci-
ety defines sinus headache by purulent nasal discharge, 
pathologic sinus findings on imaging, simultaneous 
onset of headache and sinusitis, and headache local-
ized to specific facial areas overlying the sinuses. The 
prodromal phase of migraine consists of symptoms of 
excitation or inhibition of the central nervous system 
and can include irritability, appetite changes, food 
cravings, and fatigue. These symptoms may precede 
the migraine attack by up to 24 hours. Migraine head-
ache is unilateral in greater than 50% of patients, but 
bilateral migraine is more common than previously 
thought. The character of the pain is also much more  
variable than previously thought: “pulsating or throb-
bing” in only 50% of cases and a “dull, achy” pain in the 
other 50%. The headache phase usually lasts between 
4 and 72 hours. Migraine headache is often associated 
with other symptoms, including nausea and vomiting. 
Heightened sensory perceptions, such as phonophobia 
and photophobia, are requirements for the diagnosis 
of migraine. The Journal of Headache has proposed a 
three-question migraine identifier (ID) tool.

CLINICAL CASE MANAGEMENT PROBLEM

Per the Choosing Wisely Initiative, discuss the Five 
Things Physicians and Patients Should Question 
about Headaches.
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ID Migraine: three-question screen. Positive answers for 
two of three items indicate migraine.
 1.  Has headache limited your activities for a day or 

more in the last 3 months?
 2.  Are you nauseated or sick to your stomach when you 

have a headache?
 3.  Does light bother you when you have a headache?

 5.  a. This patient has migraine headache without 
aura. Migraine headache is a type of headache that 
is typically episodic, usually occurring one or two 
times per month. Migraine headaches are often mis-
diagnosed by patients and physicians as sinus head-
aches. Photophobia, phonophobia, and increased 
sensitivity to smell can occur during the attacks. A 
moderate level of physical activity exacerbates the 
migraine headache pain, distinguishing it from the 
pain of tension-type headache, which is not wors-
ened by physical exertion. The workup needed to 
establish the diagnosis of migraine includes a careful 
history and physical examination, as well as focused 
neurologic examination to rule out other causes of 
headache. Blood testing and radiographic imaging 
are not indicated unless other causes of headache are 
suspected.

 6.  c. In patients with risk factors for heart disease or 
stroke, triptans are contraindicated. Antiemetic drugs,  
particularly prochlorperazine and metoclopramide, 
are effective as single agents in migraine and are also 
used in combination with ketorolac for acute treat-
ment of migraine. Narcotics are not recommended 
in the treatment of acute migraine. Propranolol is 
indicated in the preventive treatment of migraine, 
not acute treatment.

 7.  b. This patient has migraine headache with aura. 
The visual symptoms that this patient describes 
follow the classic description of an aura. An aura 
is usually visual, although neurologic auras con-
sisting of hemisensory disturbances, hemiparesis, 
aphasia, and changes in memory or state of con-
sciousness can occur occasionally. Only approxi-
mately 20% of migraine headaches can be classified 
as migraine with aura. Also, it is very frequent for 
a patient to alternate between migraine with aura 
and migraine without aura. The ensuing headache 
follows the characteristic migraine pattern. Many 
patients with cyclic vomiting syndrome in child-
hood develop migraine headaches as adolescents or 
adults.

 8.  a. The first-line treatment of a moderate-to-se-
vere migraine headache accompanied by vomiting 
in the absence of contraindications is subcutaneous 
sumatriptan. Its nonoral route is essential in effective 
treatment of a patient who is vomiting.

 9.  c. If subcutaneous sumatriptan fails and the patient 
comes to the ED, a highly effective but underused 
treatment is intravenous dihydroergotamine and 
intravenous metoclopramide. There is no place for 
the use of meperidine in the treatment of a patient 
with migraine. Narcotics are not recommended for 
treatment of migraine; more specific medications 
exist that target the pathophysiologic process of the 
migraine.

 10.  d. Sumatriptan or other drugs in the triptan class 
are not indicated for the prevention of migraine. In 
fact, excessive use can be associated with the develop-
ment of medication rebound headaches. Preventive 
treatment of migraine headaches includes identifi-
cation of trigger factors, which can include various 
foods—caffeine withdrawal, alcohol, monosodium 
glutamate. Several studies have not shown chocolate 
or cheese ingestion to be triggers of migraines. Med-
ications such as nitroglycerin, nifedipine, and oral 
contraceptives may trigger migraine headaches. Dis-
continuation of oral contraceptives has been shown 
to be an important means of reducing risk of isch-
emic stroke in patients with migraine with aura. The 
use of oral contraceptives in a patient with migraine 
with aura is contraindicated as this increases the risk 
of stroke. A headache diary noting emotional state, 
sleep, activity, food and beverage intake, and medica-
tions taken for headache can be helpful in identifying 
trigger factors. Homeostasis and maintaining life-
style habits consistently reduce migraine frequency. 
The first-line medications for prevention of migraine 
headache are tricyclic antidepressants, beta blockers, 
and antiepileptic medications. These medications are 
generally started one at a time, but combinations of 
the different classes can be helpful in resistant cases.

 11.  c. Chronic migraine prophylaxis is typically treated 
with daily oral medications particularly from the 
tricyclic antidepressants, antiepileptic drugs, and 
antihypertensive medication classes. Multiple other 
therapies are useful in chronic migraine (more than 
15 days of headache per month). Botulinum toxin 
injections every few months decrease migraine fre-
quency and severity. Other preventive nonmed-
ication treatments include regular sleep hygiene, 
aerobic exercise, smoking cessation, biofeedback, and 
cognitive-behavioral therapy.

 12.  b. Although migraine headache without aura can 
occur at any time during the menstrual cycle, this 
patient’s description of a cyclic repeatable headache 
that occurs only between 2 days before menstrua-
tion and the first day of menses clearly establishes 
this headache as what is referred to as menstrual 
migraine. Estrogen withdrawal is likely to be the trig-
ger for migrainous attacks.
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 13.  c. Therapy for an acute attack is similar to that for 
other migraines. Prophylaxis for menstrual migraine 
includes low-dose estrogen supplementation, non-
steroidal antiinflammatory drugs (NSAIDs), and 
ergot and triptan drugs used premenstrually. The 
SSRIs do not have a role in prophylaxis of migraine 
headaches.

 14.  a. This patient has chronic tension-type headache. 
Chronic tension-type headaches are often described 
as a steady, aching, viselike sensation that encircles 
the entire head. Chronic tension-type headaches 
are often accompanied by tight and tender muscles 
at the site of maximal pain, often in the posterior 
cervical, frontal, or temporal musculature. Chronic 
tension-type headache is defined as tension-type 
headache occurring more than 15 days per month. 
Chronic daily tension-type headaches are associated 
with stress and worry, depression, overwork, and lack 
of sleep.

 15.  c. This patient has analgesic rebound headache and 
has developed gastritis as a side effect of frequent 
NSAID use. This condition requires prophylactic 
treatment. Tricyclic antidepressants are helpful in 
treating analgesic rebound headaches. The patient 
also needs to minimize his use of simple analgesics. 
Patients who smoke are more difficult to treat suc-
cessfully for chronic daily headache and analgesic 
rebound headache, and they have a higher chance of 
success if they quit smoking. Treatment approaches 
for the relief of tension-type headaches should center 
on the following principles: identify the causal fac-
tor(s); employ stress reduction techniques, such as 
exercise, cognitive-behavioral therapy, yoga, medi-
tation, or biofeedback; and consider the use of mild 
analgesics such as acetaminophen or NSAIDs for 
acute, less frequent headaches. Codeine or other nar-
cotic agents should be avoided.

 16.  d. This patient has temporal arteritis (giant cell 
arteritis) until it is proved otherwise. When an elderly 
patient presents with a new-onset headache, tempo-
ral arteritis must be excluded. This patient presents 
with a unilateral headache with a tender temporal 
area. This probably represents the inflamed temporal 
artery. The most significant complication of tempo-
ral arteritis is sudden unilateral blindness resulting 
from occlusion of the terminal branches of the oph-
thalmic artery. This is a preventable complication.

Temporal arteritis is often associated with polymyalgia 
rheumatica. The ESR is a highly sensitive test in a patient 
you suspect of having temporal arteritis. The ESR is usu-
ally elevated greater than 50 mm/h and may exceed 100 
mm/h. New methods of diagnosis include ultrasound of 
the temporal arteries looking for signs of inflammation 
evidenced by arterial wall edema.

 17.  d. The treatment of choice for a patient with tem-
poral arteritis is high-dose prednisone. When tempo-
ral arteritis is diagnosed or even suspected, treatment 
should be started immediately with 40 to 60 mg of 
prednisone by mouth daily. If the diagnosis is con-
firmed, treatment should be continued for at least 
4 weeks before any gradual reduction is instituted. 
If ocular complications have occurred, treatment 
should continue for 1 or 2 years.

 18.  c. Chronic daily headache is a difficult condition to 
treat. It involves a multifaceted treatment approach 
that requires preventive medication, lifestyle changes, 
and careful use of acute rescue medication. Many 
simple analgesics and the overuse of triptans are 
implicated in medication overuse headache, which 
is a major reason for chronic daily headache. Many 
patients also complain of gastritis symptoms result-
ing from frequent use of NSAID medication for the 
acute headache. Chronic daily headache is defined as 
headache greater than 15 days per month. The head-
ache may be migraine-type or a tension-type head-
ache. Narcotics are not indicated for treatment, and 
oral contraceptives have no effect on chronic daily 
headache.

 19.  b. Smoking cessation has been shown to be nec-
essary in the treatment of chronic daily headache. 
Narcotic medications have no role in the treatment 
of chronic daily headache. Oral contraceptives are 
contraindicated in migraine with aura because of 
an increased risk of stroke. Preventive medications 
should be given a trial of 3 to 6 weeks before mak-
ing changes. The dosage of a preventive medication 
can be increased or another class of preventive med-
ication can be added in addressing the chronic daily 
headache challenge.

 20.  c. This patient has a secondary headache (a head-
ache resulting from a secondary disease or process). 
The description is a classic presentation of the head-
ache of cerebral edema. In this case, the cerebral 
edema is the result of metastatic deposits related to 
the carcinoma of the lung that was previously resected 
and irradiated. The classic symptoms in this case are 
fairly acute onset, constant headache, pressure-like 
sensation, and progressively more severe headache 
every day.

 21.  d. Dexamethasone is indicated to reduce cerebral 
edema.

 22.  c. This headache scenario could represent a first-
time migraine, but no family history of migraine or 
cluster and acute onset make a secondary headache 
possible. This description of the worst headache 
of his life is a classic description for subarachnoid 
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hemorrhage. An acute subdural hematoma would 
be accompanied by a history of a high-impact trau-
matic injury. A cluster headache would be described 
as in Clinical Case Problem 1. In glioblastoma multi-
forme, the symptoms of headache, nausea, and vom-
iting gradually occur and increase during a period of 
a few months.

 23.  b. This patient should have an immediate CT scan 
without contrast, and this should be followed by 
angiography or magnetic resonance angiography to 
localize the blood vessel. The most common patho-
genesis of subarachnoid hemorrhage is rupture of a 
saccular aneurysm in the circle of Willis. If the CT 
scan is inconclusive, a lumbar puncture is indicated.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The Five Things Physicians and Patients Should Ques-
tion about Headaches:
 1.  Do not perform neuroimaging studies on patients 

with stable headaches that meet criteria for 
migraine.

 2.  Do not perform CT imaging for headache when MRI 
is available, except in emergency settings.

 3.  Do not recommend surgical deactivation of 
migraine trigger points outside of a clinical trial.

 4.  Do not prescribe opioid-containing or butalbi-
tal-containing medications as first-line treatment for 
recurrent headache disorders.

 5.  Do not recommend prolonged or frequent use of 
over-the-counter pain medications for migraine.
Reference: www.choosingwisely.org/doctor-patient- 

lists/american-headache-society/.

SUMMARY

Headaches are classified as either primary or secondary 
headaches. Appropriate treatment of headaches depends 
on the correct diagnosis. The details of the diagnosis and 
management of the most important forms of headaches 
have been discussed previously. Because headaches are 
among the most common problems encountered in pri-
mary care, the following are important points to remem-
ber in evaluating and treating a patient with a headache:
 1.  Take a complete history and perform a complete phys-

ical (especially neurologic) examination.
 2.  Do not rely on CT or MRI scans to make the majority 

of headache diagnoses.
 3.  Recognize that migraine headache in the same 

patient may have different presentations on different 
occasions.

 4.  Do not label a headache as tension headache unless the 
criteria for its diagnosis are met.

 5.  Attempt to discover the triggers or stressors that bring 
on both migraine-type headaches and tension-type 
headaches.

 6.  Be aware that the pathophysiologic process of migraine 
is related to various neuromediators: serotonin, calci-
tonin gene–related peptide, histamine, nitric oxide, 
and glutamate.

 7.  Recognize the contraindications to 5-HT1 agonists 
(triptans): ischemic heart disease or angina pectoris; 
previous myocardial infarction; uncontrolled hyper-
tension; basilar artery migraine; hemiplegic migraine; 
and concomitant use of monoamine oxidase inhibitors, 
SSRIs, or lithium.

 8.  Avoid narcotics for the treatment of migraine 
headaches.

 9.  Recognize rebound analgesia headaches; these are 
underdiagnosed.
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C H A P T ER  57

Seizures

CLINICAL CASE PROBLEM 1

A 22-Year-Old Man Who Suddenly Lost 
Consciousness, Became Rigid, and Fell to the 
Ground

A 22-year-old man is brought to the emergency depart-
ment by his wife. While he was raking leaves in the 
backyard, he suddenly lost consciousness, became 
rigid, and fell to the ground. His respirations temporarily 
ceased. This lasted for approximately 45 seconds and 
was followed by a period of jerking of all four limbs last-
ing 2 or 3 minutes. The patient then remained uncon-
scious for 3 or 4 minutes.

On examination, the patient is drowsy. The vital signs 
are normal. There is a large laceration on his tongue and 
a small laceration on his lip. The neurologic examination 
is otherwise normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What type of seizure is this patient suffering from?
 a.  simple partial seizure
 b.  complex partial seizure
 c.  absence seizure
 d.  grand mal (tonic-clonic) seizure
 e.  myoclonic seizure

 2.  Which of the following medications would not be a 
drug of choice for the prevention of further seizures in 
the patient described?

 a.  phenytoin
 b.  carbamazepine
 c.  valproic acid
 d.  levetiracetam
 e.  ethosuximide

CLINICAL CASE PROBLEM 2

A 76-Year-Old Woman with a New-Onset 
Seizure

A 76-year-old woman with hypertension, hypercho-
lesterolemia, coronary artery disease, and chronic 
obstructive pulmonary disease is transferred to your 
nursing home service. She is there for subacute reha-
bilitation after hospitalization for new-onset atrial 
fibrillation. During her hospitalization, a computed 
tomography (CT) scan of the brain demonstrated mul-
tiple old lacunar infarcts. To prevent further cerebro-
vascular accidents, she was started on Coumadin, 
and her international normalized ratio is therapeutic. 

Her rehab stay has been uneventful, her strength is 
improving, and she is able to ambulate without an 
assistive device. On day 7 during recreational activi-
ties, she experienced a 3-minute lapse of conscious-
ness. The nursing staff returned her to her room and 
evaluated her.

On examination, her blood pressure is 150/92 mm Hg, 
her pulse is 96 beats per minute and irregular, her respi-
rations are 16 breaths per minute, and she is afebrile. She 
is in no acute distress, and her neurologic examination is 
normal except for some increased somnolence. The rest 
of her examination is unchanged from admission.

 3.  Which of the following is the most correct statement 
regarding this event?

 a.  there is probably no association with the abnormal 
CT

 b.  cardiac issues are the most likely cause
 c.  cerebrovascular disease is the most common cause 

of this event
 d.  the patient has only one risk factor for cerebrovas-

cular disease
 e.  this is an unusual presentation for seizures in the 

elderly

 4.  What is the type of seizure described in this patient?
 a.  simple partial seizure
 b.  complex partial seizure
 c.  absence seizure
 d.  grand mal (tonic-clonic) seizure
 e.  myoclonic seizure

 5.  What is the most common cause of a new-onset sei-
zure in a patient of this age?

 a.  acute stroke
 b.  alcohol withdrawal
 c.  head trauma
 d.  brain tumor
 e.  an old stroke

 6.  Which of the following medications would not be a 
drug(s) of first choice for the prevention of further sei-
zures in this patient?

 a.  phenytoin
 b.  carbamazepine
 c.  phenobarbital
 d.  valproic acid
 e.  all of the above

 7.  Which of the following is (are) a likely outcome(s) 
from the diagnosis of a new seizure disorder?

 a.  increased falls and fractures
 b.  decline in activities of daily living
 c.  depression
 d.  decline in cognitive function
 e.  all of the above
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CLINICAL CASE PROBLEM 3

A 12-Year-Old Girl Who Stares into Space

A mother comes to your office with her 12-year-old 
daughter. The mother states that for the past 6 months, 
she and the girl’s teacher have frequently noted the child 
staring into space. This lack of concentration usually 
lasts only 30 to 45 seconds. Sometimes there appears 
to be brief twitching of all limbs during this time. The 
child’s neurologic examination is normal.

 8.  What is the most likely cause of the symptoms 
described here?

 a.  simple partial seizures
 b.  complex partial seizures
 c.  absence seizures
 d.  myoclonic seizures
 e.  none of the above

 9.  All of the following may be useful in the treatment of 
this patient except:

 a.  valproic acid
 b.  clonazepam
 c.  ethosuximide
 d.  phenytoin
 e.  lamotrigine

 10.  Which of the following statements regarding the start-
ing and stopping of antiepileptic therapy is (are) true?

 a.  antiepileptic therapy can be discontinued safely 
after a seizure-free interval of 1 year

 b.  every patient who has a seizure should be pre-
scribed antiepileptic medication

 c.  antiepileptic medication should be started with a 
combination of two or more antiepileptic agents

 d.  the decision to stop antiepileptic medication 
should be guided by the results of electroencepha-
lography (EEG)

 e.  a and d

 11.  Which of the following investigations is (are) useful 
in the initial evaluation of a patient with new-onset 
seizures?

 a.  EEG
 b.  magnetic resonance imaging (MRI) scan of the 

brain
 c.  serologic test for syphilis
 d.  carotid ultrasound
 e.  a, b, and c
 f.  a, b, c, and d

 12.  Which of the following statements regarding the diag-
nosis and treatment of status epilepticus is (are) true?

 a.  poor compliance with the anticonvulsant drug 
regimen is the most common cause of tonic-clonic 
status epilepticus

 b.  the mortality rate of status epilepticus may be as 
high as 20%

 c.  the establishment of an airway is the first priority 
in the management of status epilepticus

 d.  intravenous (IV) lorazepam is the drug of first 
choice in the immediate management of status 
epilepticus

 e.  all of the above

 13.  Which of the following is (are) a cause(s) of nonepi-
leptic seizures?

 a.  hypocalcemia
 b.  hypomagnesemia
 c.  pyridoxine deficiency
 d.  thyrotoxic storm
 e.  a, b, and c
 f.  a, b, c, and d

 14.  Which of the following most often is confused with 
petit mal seizures (absence seizures) in adults?

 a.  benign rolandic epilepsy
 b.  complex partial seizures
 c.  myoclonic seizures
 d.  simple partial seizures
 e.  clonic seizures

 15.  Which of the following is the most common neuro-
logic disorder?

 a.  epilepsy
 b.  multiple sclerosis
 c.  stroke
 d.  myasthenia gravis
 e.  Bell palsy

 16.  Which metabolic abnormality is least likely to cause a 
seizure?

 a.  alcohol withdrawal
 b.  hypoglycemia
 c.  hyponatremia
 d.  sepsis
 e.  anemia

ANSWERS

 1.  d. This patient has had a grand mal (tonic-clonic) 
seizure. Tonic-clonic seizures are often associated 
with a sudden loss of consciousness. The tonic phase 
is followed by a clonic phase characterized by general-
ized body musculature jerking. After this is a stage of 
flaccid coma. Associated manifestations include tongue 
or lip biting, urinary or fecal incontinence, and other 
injuries. An aura may precede a generalized seizure.

 2.  e. As in partial (focal) seizures, the drugs of choice 
are phenytoin, carbamazepine, levetiracetam, and 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the pathophysiologic process and treatment 
of febrile seizures in children.
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valproic acid. Ethosuximide is not an effective drug 
in the treatment of grand mal seizures.

 3.  c. The incidence of seizure disorders increases with 
age. In people older than 60 years, the incidence of 
seizure disorders is more than double that in the 40- 
to 59-year age group. In the age group older than 85 
years, the incidence of seizure disorders is more than 
three times that in the 65- to 69-year age group.

The most common cause of seizures is cerebrovascular 
disease, which accounts for 40% of new-onset symptom-
atic seizures. Of elderly patients who suffer strokes, 22% 
will go on to develop a seizure disorder. In addition to 
strokes, other acute cerebrovascular causes of seizures 
include subarachnoid hemorrhage, subdural hematoma, 
intracranial hemorrhage, and head injury.

 4.  b. The seizure described in this patient is a com-
plex partial seizure. In a complex partial seizure, con-
sciousness is impaired. Other symptoms may include 
amnesia, confusion, and repetitive behaviors. Out-
comes are poorer for patients who have a complex 
partial seizure after a stroke.

 5.  a. Partial seizures are the most common type of sei-
zure in the elderly. Recognition of seizures in elderly 
patients can be challenging. In an elderly patient, 
a seizure may be either the first manifestation of a 
problem not previously recognized or the root cause 
of previous symptoms not understood. Two thirds 
of elderly patients who have seizure disorder do not 
have convulsions. Seizures caused primarily by vas-
cular disease frequently present only with a lapse 
of consciousness. These seizures may last for a very 
short time (2 to 5 minutes). A patient may have sev-
eral seizures in 1 day. The postictal state may last 
more than 24 hours, and in some cases it may last 
several days or a week.

 6.  e. Seizures are readily controlled by medication. 
In addition to efficacy, however, tolerability and 
potential side effects should be taken into account 
in considering which agent to use. The three most 
common antiepileptic drugs are phenytoin, carba-
mazepine, and phenobarbital. Phenobarbital has 
the highest incidence of side effects and generally 
should be avoided. All of these medications promote 
osteoporosis by increasing the metabolism of vita-
min D or by having direct effects on bone. They 
are not recommended for those with osteopenia or 
those at high risk for osteoporosis resulting from 
immobility.

 7.  e. Seizure disorders in elderly patients are associ-
ated with anxiety, a decline in the ability to perform 
activities of daily living, depression, diminished cog-
nitive function and self-esteem, falls and fractures, 
functional dependence, and increased social isolation. 

Seizures are associated with greater morbidity in 
elderly patients than in other groups.

 8.  c. This patient presents with typical absence (petit 
mal) seizures. Petit mal seizures may be manifested 
with impairment of consciousness, sometimes 
accompanied by mild clonic, tonic, atonic, or auto-
nomic symptoms. These seizures, often very brief in 
duration, interrupt the current activity and are char-
acterized by a description of the patient “staring into 
space.” Petit mal seizures that begin in childhood are 
terminated by the beginning of the third decade of 
life. A bilaterally synchronous and symmetrical 3-Hz 
spike-and-wave pattern is seen on EEG.

 9.  d. Petit mal seizures can be treated effectively with 
ethosuximide, valproic acid, or clonazepam. Lamo-
trigine has also been used successfully. Phenytoin is 
not an effective treatment of petit mal seizures.

 10.  d. The criteria for the decision to treat or not to 
treat an initial seizure should include details of the 
seizure; adequate laboratory data, including mea-
surement of glucose, electrolytes, alcohol, and other 
toxins; and the presence of EEG evidence of epilep-
tic activity at least 2 weeks after the seizure. Careful 
reevaluation and monitoring are essential. A consid-
eration of discontinuation of medication can be made 
after a seizure-free period of 2 to 4 years. This deci-
sion should be confirmed by a lack of seizure activity 
on EEG.

 11.  e. Laboratory investigations for a patient with an 
initial seizure should include a complete blood count, 
blood glucose determination, liver and renal func-
tion tests, and a serologic test for syphilis. Initial and 
periodic EEG is mandatory. CT scanning or MRI 
scanning should be performed in patients with focal 
neurologic symptoms or signs, focal seizures, or EEG 
findings indicating a focal disturbance. A chest radio-
graph should be performed in all patients who are 
cigarette smokers; a primary lung neoplasm with sec-
ondary brain metastases producing cerebral edema 
and seizures is not uncommon. However, a plain 
radiograph of the skull or a skull series is unlikely to 
produce any useful diagnostic information.

 12.  e. Status epilepticus is a medical emergency, with a 
mortality rate of up to 20% and a high incidence of 
neurologic and mental sequelae in survivors. Status 
epilepticus may be caused by poor compliance with 
medication, alcohol withdrawal, intracranial infec-
tion, neoplasm, metabolic disorder, or drug over-
dose. Prognosis depends on the length of time from 
the onset of the seizure activity to effective treat-
ment. The management of status epilepticus includes 
establishing an airway, giving 50% dextrose in the 
case of hypoglycemia, giving IV lorazepam, giving 
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IV phenytoin, and treating resistant cases with IV 
phenobarbital.

 13.  f. There are many causes of nonepileptic seizures. 
These are divided into the following categories:

 1.  Cardiogenic: (a) simple syncope, (b) transient 
ischemic attacks, (c) arrhythmias, and (d) sick 
sinus syndrome

 2.  Electrolyte imbalance: (a) hypocalcemia, (b) 
hyponatremia and water intoxication, and (c) 
hypomagnesemia

 3.  Metabolic: (a) hypoglycemia, (b) hyperglycemia, 
(c) thyrotoxic storm, and (d) pyridoxine deficiency

 4.  Acute drug withdrawal: (a) alcohol, (b) benzo-
diazepines, (c) cocaine, (d) barbiturates, and (e) 
meperidine

 5.  Drug intoxication: (a) cocaine, (b) dextroamphet-
amine, (c) theophylline, (d) isoniazid, (e) lithium, 
(f) nitrous oxide anesthesia, and (g) acetylcholin-
esterase inhibitors

 6.  Metals: (a) mercury and (b) lead
 7.  Infections: (a) gram-negative septicemia with 

shock, (b) viral meningitis, and (c) bacterial men-
ingitis (gram-negative or syphilitic)

 8.  Hyperthermia
 9.  Pseudoseizures (psychogenic)
 10.  Malignant neoplasms
 11.  Idiopathic (isolated unprovoked seizure)

 14.  b. Absence (petit mal) seizures are often confused 
with complex partial seizures in adolescents and 
adults. An accurate diagnosis can often be made on 

the basis of history, duration of the seizure, presence 
of an aura or postictal confusion, pattern of auto-
nomic behavior, and EEG.

In absence seizures, minor clonic activity (eye blinks or 
head nodding) is present in up to 45% of cases, mean 
duration is seconds, and EEG shows the typical bilat-
eral symmetrical three cycles per second spike-and-wave 
activity that may be easily provoked by hyperventilation. 
There is no aura or postictal confusion.

In contrast, complex partial seizures may be preceded 
by an aura, are followed by postictal confusion, last lon-
ger (1 to 3 minutes), and are associated with more com-
plex automatisms and less frequent clonic components. 
EEG tends to show focal slow or sharp and slow wave 
activity. The differentiation between these two types of 
seizures is important. Absence seizures tend to disap-
pear in adulthood, but complex partial seizures do not. 
Furthermore, phenytoin (Dilantin) and carbamazepine 
(Tegretol) are effective in treating complex partial sei-
zures but not absence attacks.

 15.  c. The most common neurologic disorder is stroke. 
Epilepsy is the second most common disorder, with 
the prevalence ranging between 0.6% and 3.4% in 
the general population.

 16.  e. Seizures may be caused by toxic or metabolic 
conditions, most commonly hypoglycemia or hypo-
natremia, that are induced by diabetes, kidney or 
liver failure, and medication reactions. Alcohol with-
drawal, electrolyte disturbances, hypoxia from car-
diac causes, and infection may also provoke seizures.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Febrile Seizures in Children
 1.  Age of risk: 6 months to 5 years
 2.  Risk factors for febrile convulsions
 a.  Previous febrile convulsion: The risk of a 

subsequent febrile convulsion is 30% when 
the first seizure occurred between the ages 
of 1 and 3 years; 50% when it occurred first 
at other ages; and 50% after a second febrile 
seizure.

 b.  Family history of febrile convulsion (25%)
 c.  Developmental delay
 d.  Discharge from a neonatal unit after 28 days
 e.  Viral infections: human herpes virus 6, influenza, 

adenovirus, parainfluenza
 3.  Prognosis: The prognosis for normal school prog-

ress and for seizure remission is excellent in chil-
dren with febrile seizures.

 4.  Chances of progression of febrile seizures to epi-
lepsy are small; 98% of children with febrile seizures 
will have no further seizures after 5 years of age.

 5.  Factors that increase the chance of progression of 
febrile seizures to epilepsy

 a.  The presence of developmental delay
 b.  Cerebral palsy
 c.  Abnormal neurologic development
 d.  History of epilepsy in a parent or sibling
 e.  A seizure that has a focal onset, lasts longer than 

15 minutes, or recurs in the same febrile illness
 6.  Treatment: No treatment is usually necessary.
 a.  Usually not indicated. If you do use prophylactic 

anticonvulsants, it will be only to treat the febrile 
seizure, not to prevent later epilepsy.

 b.  The drug of choice when indicated is rectal or 
oral diazepam.
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SUMMARY

 1.  Absolute rules concerning seizures
 a.  Not all that seizes is epilepsy
 b.  Not all epilepsy seizes
 c.  Many “seizures” are associated with other systemic 

disorders
 2.  Major classification causes of nonepileptic 

seizures
 a.  Metastases to the brain
 b.  Cardiogenic
 c.  Electrolyte imbalance
 d.  Metabolic causes
 e.  Acute drug withdrawal
 f.  Drug intoxication
 g.  Heavy metal poisoning
 h.  Infections
 i.  Hyperthermia
 j.  Pseudoseizures
 3.  Greatly simplified classification of epileptic 

seizures
 a.  Partial seizures
 i.  Simple partial seizures
 ii.  Complex partial seizures
 b.  Generalized seizures
 i.  Petit mal (absence seizures)
 ii.  Tonic-clonic (grand mal) seizures
 c.  Myoclonic seizures
 d.  Tonic, clonic, or atonic seizures
 4.  Diagnosis and investigations
 a.  History (from a relative or bystander)
 b.  Physical examination
 c.  EEG
 d.  CT or MRI
 e.  Blood profile including complete blood count, 

blood glucose, liver function tests, renal function 
tests, human immunodeficiency virus serology (in 
high-risk groups), serum calcium, and serologic test 
for syphilis

 5.  Treatment
 a.  Carefully evaluate whether the patient needs treat-

ment after the first seizure. In both adults and 
children, risk of recurrence is increased from 33% 
to 50% by the presence of a focal seizure, abnor-
malities on neurologic examination, a preexisting 
neurologic disorder, and focal spikes or generalized 
spike waves on EEG.

 b.  Monotherapy suffices for most seizure disorders. 
Whatever serum drug level renders the patient sei-
zure-free is adequate for that patient, even if it is 
less than the laboratory range.

 c.  Both effectiveness and side effects are dependent 
on dosage, with small changes often having major 
effects. The most common side effect of most antie-
pileptic drugs is fatigue.

 d.  Drugs for generalized tonic-clonic (grand mal) sei-
zures or partial seizures include the following:

 i.  Phenytoin/carbamazepine. Phenytoin is also 
the only antiepileptic drug that can be started at 
full dose.

 ii.  Valproic acid, levetiracetam, topiramate.  
These newer agents are now the drugs of first 
choice.

 e.  Once antiepileptic drug therapy is initiated, it 
should be maintained for a period measured in 
years, not months. Patients must be considered 
carefully for discontinuation of therapy.

 f.  It is not necessary to treat febrile seizures; diazepam 
can be taken every 8 hours for prevention, if that 
has been evaluated carefully.

 g.  Status epilepticus: Treatment is IV lorazepam; 
alternatively, IV phenytoin or IV phenobarbital can 
be used.

 h.  Newer nonpharmacologic treatments include 
implantable vagal nerve stimulation for intractable 
seizures.
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C H A P T ER  58

Sleep Disorders

CLINICAL CASE PROBLEM 1

A 48-Year-Old Man with a 6-Month History of 
Snoring, Nocturnal Breath Cessations, and 
Excessive Daytime Sleepiness

A 48-year-old man comes to your office with his wife. 
His wife tells you that “he is constantly snoring” and she 
has put up with all she can. This has been going on for 
a number of years, but it has been getting worse lately. 
His wife also tells you that “sometimes he even stops 
breathing during the night.” When you ask the patient 
directly, he says, “Well, I may snore a bit, but I think my 
wife is exaggerating.” You somehow doubt this state-
ment. There is a history of sleepiness during the day; he 
has fallen asleep at his desk at work.

On examination, the patient weighs 310 lbs. His blood 
pressure is 200/105 mm Hg (measured with a large cuff). 
Head, ears, eyes, nose, and throat examination shows 
boggy nasal mucosa but a normal pharynx. A grade 3/6 
systolic murmur is present along the left sternal edge. 
You believe that there is elevated jugular venous pres-
sure when he lies at a 45-degree angle. Chest is normal 
to auscultation and percussion. His abdomen is obese, 
and his extremities are without edema.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  narcolepsy
 b.  obstructive sleep apnea (OSA) syndrome
 c.  generalized poor physical condition
 d.  central sleep apnea syndrome
 e.  adult-onset adenoid hypertrophy

 2.  To what is the pathophysiology of this condition 
related?

 a.  collapse of the pharyngeal walls repetitively during 
sleep

 b.  failure of upper airway dilator muscle activity
 c.  sleep-related upper airway obstruction and cessa-

tion in ventilation (apneas)
 d.  a and c
 e.  a, b, and c

 3.  This condition is accompanied by which of the 
following?

 a.  hypoxemia
 b.  hypercarbia
 c.  metabolic acidosis
 d.  respiratory acidosis
 e.  a, b, and d
 f.  a, b, c, and d

 4.  What is (are) the major symptom(s) of this disorder?
 a.  loud snoring
 b.  daytime hypersomnolence
 c.  disturbed nonrefreshing sleep
 d.  weight gain
 e.  a, b, and c
 f.  a, b, c, and d

 5.  What is (are) the clinical feature(s) associated with the 
condition described?

 a.  systemic hypertension
 b.  inhibited sexual desire
 c.  depression
 d.  a and b
 e.  a, b, and c

 6.  What is (are) the factor(s) predisposing to this 
condition?

 a.  alcohol intake
 b.  benzodiazepines
 c.  hyperthyroidism
 d.  a and b
 e.  a, b, and c

 7.  What is the treatment of first choice for this disorder?
 a.  uvulopalatopharyngoplasty (UPPP) surgery
 b.  tracheostomy
 c.  continuous positive airway pressure (CPAP)
 d.  nortriptyline
 e.  alprazolam

 8.  Which of the following drugs is contraindicated in the 
treatment of the disturbed, nonrefreshing sleep that is 
associated with the condition described?

 a.  fluoxetine
 b.  sertraline
 c.  alprazolam
 d.  phenelzine
 e.  paroxetine

CLINICAL CASE PROBLEM 2

A 76-Year-Old Woman with an 8-Month 
History of Poor Sleep

A 76-year-old woman presents to your office with a 
chief complaint of poor sleep during most nights for the 
past 8 months. On further questioning, you find that the 
patient recently moved into an assisted living facility 
after an extended rehab stay postoperatively for a right 
hip fracture.

 9.  What is your tentative diagnosis?
 a.  chronic insomnia
 b.  depression
 c.  physiologic aging
 d.  cerebrovascular accident
 e.  narcolepsy
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 10.  The patient is taking a total of 10 prescription medi-
cations. She is concerned that some of these could be 
causing her to not sleep well. Which of the following 
medications is not associated with insomnia?

 a.  Lipitor (atorvastatin)
 b.  beta blocker
 c.  Synthroid (levothyroxine)
 d.  corticosteroids
 e.  albuterol

 11.  The patient states that she had been living with her 
husband in the same house for the past 30 years. Her 
husband passed away 8 months ago. At that time, she 
insisted on continuing to live in the house alone with 
minimal help. She denies being depressed. What 
other symptom(s) besides insomnia would lead you to 
confirm your suspicion that the patient is depressed?

 a.  decreased energy
 b.  poor concentration
 c.  decreased appetite
 d.  loss of interest
 e.  all of the above

 12.  This patient wants some advice to improve her sleep. 
Which of the following is (are) a helpful tip(s)?

 a.  consider the effects of medications on sleep
 b.  avoid caffeine and alcohol after lunch
 c.  avoid naps or limit to one nap of less than 30 min-

utes in the early afternoon
 d.  limit liquids in the evening, especially if urinary 

frequency is a problem
 e.  all of the above

 13.  Besides sleep hygiene, is (are) there any other 
nonpharmacologic modality(ies) to treat chronic 
insomnia?

 a.  stimulus-control therapy
 b.  sleep-restriction therapy
 c.  cognitive therapy
 d.  cognitive-behavioral therapy
 e.  all of the above

ANSWERS

 1.  b. This patient has OSA. Polysomnography will 
confirm the diagnosis and will demonstrate disor-
dered sleep with periods of apnea and hypopnea.

 2.  e. The pathophysiology of OSA syndrome includes 
the following: (1) the pharyngeal walls collapse repeti-
tively during sleep, causing intermittent sleep-related 
upper airway obstruction and cessation in ventilation 

(apneas); (2) the cessation of ventilation is related to 
a concomitant loss of inspiratory effort; and (3) upper 
airway closure in OSA results from a failure of the 
genioglossus and other upper airway dilator muscles, 
and apnea results.

 3.  e. OSA produces the following acid-base balance 
situation: (1) apnea causes hypercarbia, hypoxemia, 
and a resulting respiratory acidosis; and (2) only if 
there is another preexisting condition associated with 
OSA will metabolic acidosis be produced.

 4.  f. The major symptoms of OSA syndrome are as 
follows: (1) loud snoring, (2) reports of prolonged 
pauses in respiration during sleep, (3) daytime hyper-
somnolence, (4) disturbed nonrefreshing sleep, and 
(5) weight gain.

 5.  e. Associated clinical features of OSA include sys-
temic hypertension; inhibited sexual desire; impo-
tence; ejaculatory impairment; depression; deficits in 
attention, motor efficiency, and graphomotor ability; 
deterioration in interpersonal relationships; marital 
discord; and occupational impairment.

 6.  d. Factors that predispose to OSA include sedating 
pharmacologic agents such as alcohol and benzodiaz-
epines (all are contraindicated in OSA); nasal obstruc-
tion; large uvula; low-lying soft palate; retrognathia, 
micrognathia, and other craniofacial abnormalities; 
pharyngeal masses such as tumors or cysts; macro-
glossia; tonsillar hypertrophy; vocal cord paralysis; 
obesity; hypothyroidism; and acromegaly.

 7.  c. Polysomnography demonstrates that CPAP 
devices reverse apnea and hypopnea. In randomized 
controlled trials, CPAP devices also reduce daytime 
somnolence and improve mood and alertness. Com-
pliance ranges from 50% to 80%. Although CPAP 
is the best choice of those listed, always recommend 
weight reduction in obese individuals.

 8.  c. The most established management options, in 
addition to weight loss, in order of preference are 
as follows: (1) CPAP, (2) UPPP, and (3) tracheos-
tomy. Additional measures are antidepressants that 
are stimulating, such as protriptyline, fluoxetine, ser-
traline, and paroxetine, particularly with coexistent 
depression. Chronic anxiety, which may complicate 
the OSA picture, should not be managed with ben-
zodiazepines. Instead, the nonbenzodiazepine bus-
pirone, which does not appear to aggravate OSA, 
should be used, along with behavioral treatments. 
Thus, alprazolam is contraindicated.

 9.  a. Chronic insomnia is defined as any insomnia 
lasting longer than 6 months and is associated with a 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the principles of the use of hypnotic agents in 
the management of sleep disorders.
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wide variety of disorders, including depression. More 
information is needed before depression can be diag-
nosed in this case.

 10.  a. Many medications are associated with insom-
nia (Table 58-1). However, Lipitor, a statin used to 
treat hyperlipidemia, does not have the side effect of 
insomnia.

 11.  e. Symptoms of depression include SIGECAPS:
Sleep problems
Interest lacking
Guilt
Energy
Concentration
Appetite
Psychomotor retardation
Suicidal ideation

 12.  e. Sleep hygiene rules for older adults are as follows:
	 •	 	Maintain	a	regular	wake-up	time	and	a	regular	

bedtime.
	 •	 	Avoid	caffeine	and	alcohol	after	lunch.
	 •	 	Avoid	naps	or	limit	to	one	nap	of	less	than	30	min-

utes in the early afternoon.
	 •	 	Limit	liquids	in	the	evening,	especially	if	urinary	

frequency is a problem.
	 •	 	Spend	time	outdoors	(without	sunglasses),	particu-

larly in the late afternoon or early evening.
	 •	 	Exercise	daily	but	not	too	close	to	bedtime.
	 •	 	Consider	the	effects	of	medications	on	sleep.
	 •	 	Alerting	medications	at	bedtime	or	sedating	medi-

cations during the day can adversely affect sleep.

 13.  e. Table 58-2 describes nonpharmacologic treat-
ment options for insomnia.

  Examples of Medications 
Associated with Insomnia

Type of Medication Example
Central nervous system 
stimulants

Dextroamphetamine, methylphenidate, 
mixed amphetamine salts

Antihypertensives Alpha blockers, beta blockers

Respiratory medications Albuterol, theophylline

Decongestants Phenylephrine, pseudoephedrine

Hormones Corticosteroids, thyroid medications

Other noncontrolled 
substances

Alcohol, caffeine, nicotine

TABLE 58-1

  Psychological and Behavioral 
Treatments for Primary Insomnias

Therapy Description
Stimulus-control therapy A set of instructions designed to 

strengthen the association between 
the bed/bedroom and sleep and to 
reestablish a consistent sleep-wake 
schedule: (1) go to bed only when 
sleepy; (2) get out of bed when unable 
to sleep; (3) use the bed/bedroom for 
sleep only (no reading, watching TV); 
(4) arise at the same time every morn-
ing; and (5) no napping.

Sleep-restriction therapy A method designed to restrict time 
spent in bed as close as possible to 
the actual sleep time, thereby pro-
ducing mild sleep deprivation. Time in 
bed is then gradually increased during 
a period of a few days or weeks until 
optimal sleep duration is achieved.

Relaxation training Clinical procedures aimed at reducing 
somatic tension (e.g., progressive 
muscle relaxation and autogenic 
training) or intrusive thoughts (e.g., 
imagery training and meditation) 
interfering with sleep. Most relaxation 
requires some professional guidance 
initially and daily practice for a period 
of a few weeks.

Cognitive therapy Psychotherapeutic method aimed at 
reducing worry and changing faulty 
beliefs and misconceptions about 
sleep, insomnia, and daytime conse-
quences through Socratic questioning 
and behavioral experiments. Other 
cognitive strategies may involve 
paradoxical intention to alleviate 
performance anxiety associated with 
the attempt to fall asleep.

Sleep hygiene education General guidelines about health prac-
tices (e.g., diet, exercise, and sub-
stance use) and environmental factors 
(e.g., light, noise, and temperature) 
that may promote or interfere with 
sleep. Sleep hygiene education may 
also include some basic information 
about normal sleep and changes in 
sleep patterns with aging.

Cognitive-behavioral 
therapy

A combination of any of the previous 
behavioral (e.g., stimulus-control, 
sleep-restriction, and relaxation) and 
cognitive procedures.

TABLE 58-2

http://internalmedicinebook.com



CHAPTER 58  Sleep Disorders 305

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The use of hypnotic agents in sleep disorders is a sub-
ject of great controversy (mainly because of their wide 
and sometimes inappropriate use). Sedative-hypnotic 
agents do not cure insomnia but may provide symp-
tomatic relief (Table 58-3). Many factors influence the 
decision of whether to prescribe a hypnotic agent and 
which hypnotic agent to prescribe.

The most appropriate use of these drugs is for tran-
sient and short-term insomnia in combination with 
nonpharmacologic modalities. Hypnotic medications 
should never be used as sole therapy for chronic 
insomnia.

The disadvantages of prescribing a hypnotic agent 
include the following:
 1.  There is a propensity for daytime somnolence with 

the use of an agent that has either a medium half-
life or a long half-life.

 2.  A second factor is the propensity for the develop-
ment of drug tolerance; increasingly larger quan-
tities of the drug are needed to produce the same 
effect.

 3.  Hypnotics may produce symptoms of autonomic 
hyperactivity and irritability the following day. This is 
a particular problem with those hypnotics that have 
a very short half-life. Next-day tremors and ner-
vousness are good examples of this phenomenon.

 4.  In most cases, although hypnotics are specifically 
indicated only for short periods, they are used for 
increasingly longer times. The result is that after 

approximately 3 weeks, the hypnotic agents begin 
working in the opposite manner to which they were 
intended: instead of helping sleep, they actually 
hinder sleep.

  U.S. Food and Drug 
Administration–Approved Agents 
for the Treatment of Insomnia

Drug Half-Life (h) Geriatric Starting 
Dose (mg)

Benzodiazepines

Estazolam 10-24 0.5

Flurazepam 47-100 15

Quazepam 39-73 7.5

Temazepam 10-15 7.5

Triazolam 1.5-5.5 0.125

Nonbenzodiazepines

Eszopiclone 6 1

Zaleplon 1 5

Zolpidem 1.4-4.5 5

Zolpidem MR 2.8-2.9 6.25

Melatonin Receptor Agonist

Ramelteon 1-2.6 8

TABLE 58-3

SUMMARY

 1.  Prevalence
The overall prevalence of sleep disorders and sleep 

difficulties in the U.S. population is estimated to 
be approximately 27% in any given year. This in-
cludes, of course, all forms of sleep disturbance, 
both long term and short term.

 2.  Clinical issues of sleep/diagnostic criteria of 
insomnia (Figures 58-1 and 58-2)

 a.  A complaint of difficulty initiating sleep, difficulty 
maintaining sleep, or waking up too early or sleep 
that is chronically nonrestorative or poor in quality. 
In children, the sleep difficulty is often reported by 
the caretaker and may consist of observed bedtime 
resistance or inability to sleep independently.

 b.  The sleep difficulty occurs despite adequate oppor-
tunity and circumstances for sleep.

 c.  At least one of the following forms of daytime 
impairment related to nighttime sleep difficulty is 
reported by the patient:

 i.  Fatigue or malaise
 ii.  Attention, concentration, or memory 

impairment

 iii.  Social or vocational dysfunction or poor school 
performance

 iv.  Mood disturbance or irritability
 v.  Daytime sleepiness
 vi.  Motivation, energy, or initiative reduction
 vii.  Proneness for errors or accidents at work or 

while driving
 viii.  Tension headaches or gastrointestinal symp-

toms in response to sleep loss
 ix.  Concerns or worries about sleep
 3.  Sleep phases and laboratory investigation
 a.  Human sleep is made up of basically two types of 

sleep patterns: non–rapid eye movement (non-
REM) sleep and REM sleep. Non-REM sleep has 
four stages and accounts for approximately 75% of 
total sleep. REM sleep occupies approximately 25% 
of total sleep.

 b.  Sleep investigations: All sleep investigations should 
be performed in a proper, accredited sleep labora-
tory. The two basic tests indicated in sleep disorders 
are nocturnal polysomnography and the multiple 
sleep latency test (MSLT).

Continued
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SUMMARY—cont’d
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F IGURE 58-1 A model of the evolution of the insomnia disorder. (Modified from Spielman AJ, Glovinsky PB: The varied nature of insomnia. In: Hauri PJ, editor: 
Case studies of insomnia. New York: Plenum; 1991, with permission.)

Insomnia 
complaint

(see definition)

Excessive daytime
sleepiness?

Consider evaluation for other intrinsic
sleep disorders (e.g., OSA, PLMD)

Consider 
psychophysiologic insomnia

Conditioned sleep
difficulty and/or
increased arousal
in bed

Behaviors
that are
incompatible
with sleep

Consider
inadequate
sleep hygiene

Consider
idiopathic
insomnia

Consider
adjustment
insomnia

Consider
paradoxical
insomnia

�1month

�3 months with
identifiable stressor

Since
childhood with
no precipitant
and invariant
course

Difficulty falling
asleep or early
morning 
awakening with
otherwise normal
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Constant
environmental
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conscious thoughts
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daytime impairment
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medical,
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Yes

1. Define nature
of complaint
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3. Define
duration

2. Define daytime
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F IGURE 58-2 Algorithm for evaluation of insomnia. DIS, Difficulty initiating sleep; DMS, difficulty maintaining sleep; OSA, obstructive sleep apnea; PLMD, 
periodic limb movement disorder; PQS, poor quality sleep. (Modified from American Academy of Sleep Medicine: The international classification of sleep dis-
orders. ed 2. Rochester, MN: American Sleep Disorders Association; 2005.)

 4.  Specific sleep disorders
 a.  OSA: This consists of loud snoring; prolonged pauses 

in breathing during sleep; daytime hypersomnolence; 
disturbed, nonrefreshing sleep; and weight gain.

 i.  Pathophysiologic abnormalities produce apnea.
 ii.  Associated conditions include obesity, systemic 

hypertension, sexual dysfunction, depression, and 
anxiety. Confirmatory test: polysomnography.

 iii.  Treatment of choice for OSA is CPAP. Second 
and third management choices include UPPP 
surgery and tracheostomy.

 iv.  Weight loss should be encouraged in all over-
weight patients with OSA, alcohol should be 

discouraged, benzodiazepines should be pro-
hibited, and systemic hypertension should be 
treated.

 v.  Depression should be treated with a nonsedat-
ing antidepressant (selective serotonin reuptake 
inhibitors) or protriptyline.

 b.  Central sleep apnea: This is a rare syndrome char-
acterized by cessation of ventilation related to a 
concomitant loss of inspiratory effort.

 c.  Narcolepsy
 i.  Symptoms include cataplexy, hypnagogic 

or hypnopompic hallucinations, and sleep 
paralysis.
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SUMMARY—cont’d

 ii.  Associated conditions include persistent day-
time sleepiness and restless and disturbed sleep. 
Confirming test: MSLT.

 iii.  Treatment consists of medications used to 
combat excessive sleepiness, including pem-
oline, methylphenidate, and dextroamphet-
amine. Mazindol is used in resistant cases. The 
REM-related symptoms of cataplexy and hyp-
nagogic hallucinations are best treated with a 
stimulating tricyclic antidepressant such as nor-
triptyline or protriptyline.

 d.  Idiopathic hypersomnolence: A lifelong and incur-
able disorder that has as its most prominent feature 
unrelenting daytime somnolence. Patients spend 
lengthy periods sleeping at night only to awaken 
feeling more sleepy. Unlike patients with narco-
lepsy, they awaken from their frequent daytime 
naps feeling unrefreshed.

 e.  Periodic limb movement disorder (nocturnal myoc-
lonus): This is characterized by repetitive (usually 

every 20 to 40 seconds) twitching or kicking of the 
lower extremities during sleep. Patients usually 
present with the complaint of unrelenting insom-
nia, most often characterized by repeated awaken-
ings after sleep onset. Baclofen, clonazepam, and 
carbidopa-levodopa may relieve these symptoms.

 f.  Restless legs syndrome: The hallmark of this disor-
der is a “creeping sensation” in the lower extremi-
ties and irresistible leg kicks that affect patients on 
reclining before falling asleep. Unlike with periodic 
limb movement disorder, the patients are very well 
aware of these symptoms and resort to moving the 
affected extremity by stretching, kicking, or walk-
ing to relieve the symptoms.

 5.  Hypnotic agents
In most primary care practices, the distinct disadvan-

tages described in the Solution to the Clinical Case 
Management Problem outweigh any possible bene-
fit, especially on a long-term basis.

C H A P T ER  59

Common Renal Diseases

CLINICAL CASE PROBLEM 1

A 29-Year-Old Woman with Fatigue, Anorexia, 
and Bloody Urine

A 29-year-old woman comes to your office with symp-
toms of extreme fatigue, no appetite, and bloody urine. 
She developed a very sore throat 3 weeks ago but did 
not have it examined or treated. Her 6-year-old daugh-
ter had a similar sore throat 1 week before her. Her phy-
sician (over the phone) said, “You probably have a viral 
infection from your daughter. Don’t worry about it.”

Three days ago, she began to have bloody urine and 
swelling of her hands and feet, and she felt terrible. Her 
past health has been excellent. There is no family his-
tory of significant illness. She has no allergies.

On examination, she has significant edema of both 
lower extremities. Her blood pressure is 170/105 mm 
Hg. Her blood pressure was last checked 1 year ago, at 
which time it was normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient at this 
time?

 a.  hemorrhagic pyelonephritis
 b.  immunoglobulin A nephropathy (Berger disease)
 c.  poststreptococcal glomerulonephritis (PSGN)
 d.  hemorrhagic cystitis
 e.  membranous glomerulonephritis

 2.  Which of the following is pathognomonic of the dis-
order described?

 a.  macroscopic hematuria
 b.  microscopic hematuria
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 c.  eosinophils in the urine
 d.  red blood cell casts
 e.  proteinuria, 1 g/day

CLINICAL CASE PROBLEM 2

A Girl with Joint Swelling, Erythema, and Pain

Approximately 4 weeks after the mother develops her 
symptoms, her daughter comes down with an illness 
characterized by swelling of a number of joints with ery-
thema and pain, bumps on both of her elbows, signifi-
cant fatigue, fever, and a rash covering her body.

On examination, the daughter has a grade 3/6 pan-
systolic murmur. Her blood pressure is 100/70 mm Hg.

 3.  What is the most likely diagnosis in this case?
 a.  juvenile rheumatoid arthritis
 b.  Still disease
 c.  postviral arthritis syndrome
 d.  rheumatic fever
 e.  autoimmune complex disease

 4.  Which of the following statements regarding the pre-
vention of the problems experienced by the patient 
and her daughter is true, assuming both are treated 
with 10 days of penicillin?

 a.  the mother’s condition was preventable by penicil-
lin; the daughter’s condition was not

 b.  the mother’s condition was not preventable by 
penicillin; the daughter’s condition was

 c.  both the mother’s condition and the daughter’s 
condition were preventable by treatment with 
penicillin

 d.  neither the mother’s condition nor the daughter’s 
condition could have been prevented by treatment 
with penicillin

 e.  prevention is variable with both conditions; peni-
cillin may prevent both conditions, but it may not 
prevent either

 5.  What is the treatment of choice for the condition 
described in the mother?

 a.  penicillin
 b.  gentamicin
 c.  prednisone
 d.  a and b
 e.  none of the above

 6.  Which of the following statements concerning prog-
nosis of the condition described in the mother is (are) 
true?

 a.  most patients with this disorder eventually develop 
end-stage renal failure

 b.  the prognosis in the mother depends on how 
aggressively the antecedent streptococcal infection 
is treated

 c.  most patients with the acute disease recover 
completely

 d.  up to 20% of patients with this acute disease end 
up with chronic renal insufficiency

 e.  c and d

 7.  Which of the following is (are) a complication(s) of 
the disease process described in the mother?

 a.  hypertensive encephalopathy
 b.  congestive cardiac failure
 c.  acute renal failure
 d.  a and b
 e.  all of the above

 8.  Which of the following subtypes of the disease pre-
sented in the mother is associated with group A β-he-
molytic streptococci?

 a.  minimal change
 b.  focal segmental sclerosis
 c.  membranous
 d.  diffuse proliferative
 e.  crescentic

 9.  Which of the following subtypes of the disease pre-
sented in the mother is associated most closely with 
nephrotic syndrome?

 a.  minimal change
 b.  focal segmental sclerosis
 c.  membranous
 d.  diffuse proliferative
 e.  crescentic

 10.  What is the most common cause of chronic renal 
failure?

 a.  glomerulonephritis (acute to chronic)
 b.  chronic pyelonephritis
 c.  diabetes mellitus
 d.  hypertensive renal disease
 e.  congenital anomalies

 11.  What is the least common cause of chronic renal fail-
ure among the following?

 a.  glomerulonephritis (acute to chronic)
 b.  chronic pyelonephritis
 c.  hypertensive renal disease
 d.  diabetes mellitus
 e.  congenital anomalies

 12.  Which of the following is (are) true regarding angio-
tensin-converting enzyme (ACE) inhibitors?

 a.  ACE inhibitors are contraindicated in patients 
with chronic renal insufficiency

 b.  ACE inhibitors dilate the efferent arteriole of the 
kidney

 c.  in patients with diabetes, ACE inhibitors prevent 
progression of microalbuminuria, even in patients 
with controlled blood pressure
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 d.  b and c
 e.  all of the above

 13.  What is the major cause of death in patients with 
chronic renal failure?

 a.  uremia
 b.  malignant hypertension
 c.  hyperkalemia-induced arrhythmias
 d.  myocardial infarction
 e.  subarachnoid hemorrhage

 14.  What is the anemia usually associated with chronic 
renal failure?

 a.  hypochromic
 b.  macrocytic
 c.  normochromic, normocytic
 d.  microcytic
 e.  hypochromic, microcytic

 15.  Which of the following classes of medications has 
(have) been shown to slow the decline in glomerular 
filtration rate (GFR) in patients with chronic renal 
failure?

 a.  ACE inhibitors
 b.  nondihydropyridine calcium channel blockers
 c.  angiotensin receptor blockers
 d.  a and c
 e.  all of the above

 16.  Which of the following is (are) associated with 
nephrotic syndrome?

 a.  proteinuria, 3.5 g/day
 b.  edema
 c.  hypoalbuminemia
 d.  hypercholesterolemia
 e.  all of the above

 17.  Which of the following is (are) a cause(s) of nephrotic 
syndrome?

 a.  diabetes mellitus
 b.  amyloidosis
 c.  Hodgkin lymphoma
 d.  preeclamptic toxemia
 e.  all of the above

 18.  Which of the following statements regarding diabe-
tes mellitus and chronic renal failure is true?

 a.  diabetes mellitus is an uncommon cause of chronic 
renal failure

 b.  diabetes mellitus type 1 is a more common cause of 
chronic renal failure than diabetes mellitus type 2

 c.  diabetes mellitus type 2 is a more common cause of 
chronic renal failure than diabetes mellitus type 1

 d.  diabetes mellitus type 2 does not lead to chronic 
renal failure

 e.  diabetes mellitus type 1 does not lead to chronic 
renal failure

 19.  The treatment of nephrotic syndrome includes which 
of the following?

 a.  corticosteroids
 b.  loop diuretics
 c.  anticoagulant therapy
 d.  sodium restriction
 e.  all of the above

 20.  Comparing the recommended treatment of PSGN 
with the recommended treatment of non–poststrep-
tococcal glomerulonephritis (NPSGN), which of the 
following statements is most accurate?

 a.  the treatment protocols are the same
 b.  corticosteroid treatment is indicated for both 

PSGN and NPSGN
 c.  corticosteroid treatment is generally not indicated 

for PSGN, but it is for NPSGN
 d.  corticosteroid treatment is generally indicated for 

PSGN but not for NPSGN
 e.  the prognosis of neither PSGN nor NPSGN 

depends on the presence or absence of treatment

ANSWERS

 1.  c. This patient has PSGN. PSGN is the most 
common cause of acute glomerulonephritis. The 
syndrome may begin as early as 1 week after the ini-
tial streptococcal infection. PSGN predominantly 
affects children between the ages of 2 and 10 years. 
In patients with mild disease, there may be no signs 
or symptoms. In more severe disease, the symptoms 
of malaise, headache, mild fever, flank pain, edema, 
hypertension, and pulmonary edema may occur. 
Oliguria is common. The urine is often described as 
bloody, coffee colored, or smoky.

 2.  d. The pathognomonic clue concerning acute glo-
merulonephritis is red blood cell casts in the urine of 
patients. Other notable abnormalities include an ele-
vated erythrocyte sedimentation rate and an elevated 
antistreptolysin O (ASO) titer. Some strains of strep-
tococci do not produce streptolysin, thereby limiting 
the usefulness of the ASO titer in patients with recent 
pharyngeal infections.

 3.  d. In this case, the daughter of the patient has devel-
oped rheumatic fever. The Jones criteria for the diagno-
sis of rheumatic fever are outlined in Table 59-1. Two 
major criteria or one major criterion and two minor cri-
teria are virtually diagnostic of rheumatic fever.

In some areas of the United States, the incidence of 
rheumatic fever is increasing, not decreasing. The 
increase may be the result of more virulent strains of 
streptococci.

 4.  b. PSGN is not preventable by penicillin; rheumatic 
fever, however, is preventable. In both conditions, the 
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cause of complications is group A β-hemolytic strep-
tococci. Once the clinical or laboratory diagnosis of 
streptococcal pharyngitis is made, therapy with peni-
cillin should be instituted and continued for a period 
of 10 days.

 5.  e. The primary treatment of acute glomerulonephri-
tis associated with streptococcal infection is symp-
tomatic. Although penicillin will eradicate the carrier 
state of group A β-hemolytic streptococci, it will not 
influence the course of the glomerulonephritis.

Symptomatic treatment should include bed rest and pro-
tein restriction (if the blood urea nitrogen or creatinine 
level is elevated). Fluid overload and hypertension should 
be treated with diuretics and other antihypertensive med-
ications as needed. Immunosuppressive treatment may be 
necessary if heavy proteinuria or rapidly decreasing GFR 
is present. If acute renal insufficiency develops and vol-
ume overload is unresponsive to diuretics, hemodialysis 
should be considered.

 6.  e. Most patients with PSGN recover completely. 
However, up to 20% of patients will end up with 
chronic renal insufficiency. As indicated previously, 
the treatment of the antecedent streptococcal infec-
tion has no bearing on the prognosis.

 7.  e. Complications of acute PSGN include hyper-
tensive encephalopathy, congestive cardiac failure, 
acute renal failure, chronic renal insufficiency, and 
nephrotic syndrome.

 8.  d. PSGN usually presents as a diffuse proliferative 
glomerulonephritis.

 9.  c. Membranous glomerulonephritis is the most 
common cause of nephrotic syndrome. The majority 
of children with nephrotic syndrome have minimal 
change disease.

 10.  c. The most common cause of chronic renal failure 
is diabetes mellitus, followed by hypertension and 
then glomerulonephritis.

 11.  b. Chronic pyelonephritis is the least likely cause of 
chronic renal failure of those listed. Chronic pyelo-
nephritis rarely leads to chronic renal failure in the 
absence of obstruction.

 12.  d. The treatment of chronic renal failure is aggres-
sive control of blood pressure and proteinuria. ACE 
inhibitors are a vital part of this treatment.

 13.  d. The major causes of death in patients with chronic 
renal failure are myocardial infarction and cerebro-
vascular accidents (CVAs), secondary to atheroscle-
rosis and arteriolosclerosis. Uremia can be controlled 
by dialysis or renal transplantation. Hypertension is 
usually controllable by individualized antihyperten-
sive therapy. Arrhythmias, although they do occur in 
these patients, are not the major cause of death. Sub-
arachnoid hemorrhage, as a subset of a CVA, does 
occur but is less common than myocardial infarction 
as a cause of death.

 14.  c. The anemia of chronic renal failure is usually 
normochromic, normocytic. Hematocrit often starts 
to decrease when the serum creatinine concentra-
tion reaches 200 to 300 μmol/L (2 or 3 mg/dL) or 
when the GFR has decreased to approximately 20 to 
30 mL/min. The cause of the normochromic, nor-
mocytic anemia is probably a decreased synthesis of 
erythropoietin by the kidney.

 15.  e. Treatment of chronic renal failure may include 
the following: (1) ACE inhibitors, angiotensin recep-
tor binders (ARBs), and nondihydropyridine calcium 
channel blockers (diltiazem or verapamil) slow the pro-
gression of chronic renal disease, although concurrent 
use of ACE inhibitors and ARBs should be avoided 
because of symptomatic hypotension and worsen-
ing kidney function; (2) limitation of dietary protein 
(usefulness is controversial); (3) statins (HMG-CoA 
[3-hydroxy-3-methylglutaryl–coenzyme A] reductase 
inhibitors; studies have shown that statins slow the 
decline in GFR); (4) erythropoietin (hemoglobin goals 
should not exceed 11 g/dL in patients receiving eryth-
ropoiesis-stimulating agents owing to the risk of major 
cardiovascular events); (5) diuretics if significant fluid 
overload is present; and (6) control of renal osteodys-
trophy with calcium and vitamin D supplementation.

 16.  e. Nephrotic syndrome, as previously mentioned, 
is associated most closely with membranous glomer-
ulonephritis. Nephrotic syndrome is characterized 
by albuminuria (more than 3.5 g/day), hypoalbu-
minemia, hyperlipidemia, edema, hypertension, and 
renal insufficiency.

 17.  e. Causes of nephrotic syndrome include the fol-
lowing: (1) primary glomerular diseases (all subtypes); 

  Jones Criteria for the Diagnosis of 
Rheumatic Fever

Major Criteria Minor Criteria
Carditis Arthralgias

Polyarthritis Fever

Chorea Elevated erythrocyte sedimentation rate

Erythema marginatum Elevated C-reactive protein

Subcutaneous nodules Prolonged PR interval on 
electrocardiogram

TABLE 59-1
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(2) secondary to infections (including PSGN); (3) 
drugs (e.g., nonsteroidal antiinflammatory drugs 
[NSAIDs], penicillamine, and gold); (4) neoplasia 
(as in Hodgkin lymphoma); (5) multisystem disease 
(systemic lupus erythematosus and Goodpasture syn-
drome); (6) endocrine diseases (diabetes mellitus); 
and (7) miscellaneous (preeclamptic toxemia).

 18.  c. As stated previously, diabetes mellitus is the most 
common cause of chronic renal failure. Although the 
prevalence is less common in type 2 (20%) as opposed 
to type 1 (40%) diabetes, the prevalence of type 2 dia-
betes is actually 10 times the prevalence of type 1 dia-
betes. The logical conclusion from this consideration 
is that type 2 diabetes mellitus is a more common 

cause of chronic renal failure than is type 1 diabetes 
mellitus.

 19.  e. Nephrotic syndrome is treated with nonphar-
macologic symptomatic therapies, such as sodium 
restriction and fluid restriction, and pharmacologic 
symptomatic therapies, such as loop diuretics, ACE 
inhibitors (to reduce proteinuria), anticoagulant 
therapy (while patients have nephrotic proteinuria or 
albumin level less than 20 g/L), prednisone, and, in 
some cases, cytotoxic drugs.

 20.  c. The most important difference in therapy 
between PSGN and NPSGN is corticosteroid ther-
apy (useful in NPSGN but not in PSGN).

SUMMARY

Glomerulonephritis
 1.  Classification (simplified): (a) PSGN and (b) NPSGN 

with many subtypes
 2.  More than 50% of cases involve children younger than 

13 years
 3.  Symptoms and signs: (a) malaise, (b) headache, (c) 

anorexia, (d) low-grade fever, (e) edema, (f) hyperten-
sion, (g) gross hematuria with red blood cell casts, (h) 
proteinuria, and (i) impaired renal function

 4.  Treatment
 a.  PSGN, symptomatic: protein restriction, fluid 

restriction, low salt intake, and loop diuretics
 b.  NPSGN, symptomatic (as described for PSGN) 

plus corticosteroids
 5.  Prognosis
 a.  95% of patients with PSGN recover renal function 

within 8 to 12 weeks
 b.  Excellent prognosis in patients with minimal 

change disease
 c.  Greater than 70% of patients with mesangial cap-

illary glomerulonephritis will develop chronic renal 
failure

Nephrotic Syndrome
 1.  Etiology and prevalence: (a) many and diverse causes 

and (b) membranous glomerulonephritis is most com-
mon cause of nephrotic syndrome

 2.  Signs and symptoms: (a) edema, (b) hypoalbuminemia, 
(c) hypertension, (d) hyperlipidemia, and (e) renal 
insufficiency

 3.  Treatment: (a) sodium restriction, (b) fluid restriction, 
(c) loop diuretics, (d) ACE inhibitors, (e) anticoagulant 
therapy, (f) prednisone, and (g) cytotoxic agents

Chronic Renal Failure
 1.  Causation: most common cause is diabetes mellitus
 2.  Symptoms, signs, and laboratory findings: (a) weak-

ness, (b) fatigue, (c) headaches, (d) anorexia, (e) nau-
sea, (f) pruritus, (g) polyuria, (h) nocturia, (i) edema, (j) 
hypertension, (k) congestive heart failure, (l) pericardi-
tis, (m) anemia, (n) azotemia, (o) acidosis, (p) hyperka-
lemia, (q) hypocalcemia, and (r) hyperphosphatemia

 3.  Treatment: (a) restrict protein (insufficient evidence 
for routine recommendation); (b) maintain careful 
fluid balance (may need to restrict fluids if edema is 
present); (c) restrict sodium, potassium, and phos-
phate; (d) avoid potentially renal toxic drugs, such as 
NSAIDs and contrast agents; (e) adjust certain drug 
doses to correct for prolonged half-lives; (f) prescribe 
ACE inhibitors, ARBs, and nondihydropyridine cal-
cium channel blockers, although concurrent use of 
ACE inhibitors and ARBs should be avoided because 
of symptomatic hypotension and worsening kidney 
function; (g) prescribe erythropoietin for anemia, with 
hemoglobin goals not to exceed 11 g/dL in patients 
receiving erythropoietin owing to the risk of major 
cardiovascular events; (h) prescribe loop diuretics with 
fluid overload; (i) correct electrolyte abnormalities; 
(j) prescribe HMG-CoA reductase inhibitors (reduce 
low-density lipoprotein cholesterol to less than 100 
mg/dL); (k) prescribe calcium and vitamin D sup-
plementation; (l) maintain hypertension control; (m) 
provide hemodialysis or peritoneal dialysis; and (n) 
perform renal transplantation
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Renal Stones

CLINICAL CASE PROBLEM 1

A 30-Year-Old Man with Flank Pain

A 30-year-old man comes to the emergency department 
with acute onset of severe right-sided flank pain. The pain 
radiates down into the groin and testicle and is associated 
with hematuria, urinary frequency, urgency, and dysuria.

On examination, the patient is in acute distress. The 
patient has a low-grade fever at a temperature of 37.2° C,  
pulse is 96 beats per minute, respirations are 20 breaths 
per minute, and blood pressure is 140/90 mm Hg. He 
has significant right costovertebral angle tenderness. 
The rest of the examination is normal. There is 2+ blood 
on the urine dipstick test; no casts are seen on micro-
scopic examination.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  renal colic
 b.  acute pyelonephritis
 c.  acute pyelitis
 d.  atypical appendicitis
 e.  none of the above

 2.  What is the most common composition of a kidney 
stone?

 a.  calcium oxalate
 b.  mixed calcium oxalate/calcium phosphate
 c.  calcium phosphate
 d.  struvite
 e.  uric acid

 3.  Which of the following abnormalities is (are) usually 
associated with calcium oxalate stones?

 a.  hypercalciuria
 b.  hyperuricosuria
 c.  hypocitraturia
 d.  all of the above
 e.  none of the above

 4.  What is the drug of choice for the management of 
idiopathic hypercalciuria?

 a.  cellulose sodium phosphate
 b.  an orthophosphate
 c.  potassium citrate
 d.  hydrochlorothiazide
 e.  pyridoxine

 5.  What is the most important component of the diag-
nostic workup in a patient with a kidney stone?

 a.  serum calcium/serum uric acid
 b.  serum creatinine
 c.  intravenous pyelography
 d.  24-hour urine collection for volume, calcium, uric 

acid, citrate, oxalate, sodium, creatinine, and pH
 e.  serum parathyroid hormone

 6.  Which of the following statements regarding uric 
acid stones is (are) correct?

 a.  uric acid stones are formed in patients who are 
found to have an acidic urine

 b.  uric acid stones are formed in patients with 
increased uric acid secretion

 c.  the initial treatment of patients with uric acid 
stones is alkalinization of the urine

 d.  patients with recalcitrant uric acid stones should 
be treated with allopurinol

 e.  all of the above
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 7.  Which of the following statements regarding the 
treatment of nephrolithiasis is (are) true?

 a.  extracorporeal shock wave lithotripsy (ESWL) 
has become widely used for the treatment of renal 
stones

 b.  ureteral stones, unless large, are best managed by 
awaiting their spontaneous passage

 c.  ESWL has shown its greatest benefit in patients 
with stones less than 2 cm in diameter

 d.  all of the above
 e.  none of the above

 8.  Which of the following is (are) part of the differential 
diagnosis of renal colic?

 a.  acute pyelonephritis
 b.  renal adenocarcinoma
 c.  papillary necrosis
 d.  all of the above
 e.  none of the above

 9.  What is the treatment of choice for metabolic stone 
formation?

 a.  hydrochlorothiazide
 b.  sodium-potassium citrate
 c.  pyridoxine
 d.  an organophosphate
 e.  none of the above

 10.  Magnesium ammonium phosphate stones are usually 
secondary to urinary tract infection with which of the 
following?

 a.  Escherichia coli
 b.  Proteus species
 c.  Klebsiella species
 d.  Enterococcus species
 e.  Enterobacter species

 11.  In initial management of the patient with a renal 
stone, in addition to increased hydration and 
adequate pain management, what should be 
considered?

 a.  tamsulosin
 b.  hydrochlorothiazide (HCTZ)
 c.  lisinopril
 d.  furosemide

 12.  Spontaneous passage of a renal stone is highly likely 
in which of the following patients?

 a.  patient with a 7-mm stone in the ureteropelvic 
junction (UPJ)

 b.  patient with a 2-mm stone in the proximal  
ureter

 c.  patient with a 5-mm stone in the lower pole of the 
right kidney

 d.  patient with a 10-mm stone in the vesicoureteric 
junction (VUJ)

ANSWERS

 1.  a. This patient has renal colic. Renal colic is charac-
terized by the sudden onset of severe flank pain radi-
ating toward the groin. It is usually associated with 
hematuria, urinary frequency, urgency, and dysuria 
and is relieved immediately after the passage of the 
stone. Acute pyelonephritis, which may be associated 
with similar symptoms, is usually accompanied by 
fever and chills.

The sudden onset of severe flank pain is not typical of 
appendiceal disease.

 2.  a. Calcium oxalate stones are the most common 
type of renal stones; they constitute 60% to 70% 
of all stones. They are most commonly idiopathic. 
Other stones in order of frequency of occurrence 
are uric acid, mixed calcium oxalate/calcium phos-
phate, struvite, and cystine stones. Calcium-contain-
ing stones are radiopaque on plain radiograph films 
and non–contrast-enhanced computed tomography 
(CT).

 3.  d. Calcium oxalate stones may be associated with 
hypercalciuria, hypocitraturia, and hyperuricos-
uria. Hypercalciuria is the most common metabolic 
abnormality.

 4.  d. A thiazide diuretic, such as hydrochlorothiazide, 
is the agent of choice for the treatment of idiopathic 
hypercalciuria. Thiazide diuretics work by lowering 
urine calcium excretion. Other measures include 
increasing total daily fluid intake and decreasing ani-
mal protein and salt intake. Restriction of calcium 
intake has not been proved to be effective.

 5.  d. The basic laboratory evaluation of a patient with 
renal colic includes urinalysis; urine culture; blood 
chemistry profile, including serum calcium, phos-
phorus,	uric	acid,	electrolytes,	and	creatinine;	KUB	
radiographic examination; and abdominal ultrasound 
or helical CT of the abdomen. The most sensitive 
test for the diagnosis of metabolic abnormalities asso-
ciated with nephrolithiasis, however, is the 24-hour 
urine collection. The 24-hour specimen should 

CLINICAL CASE MANAGEMENT PROBLEM

A 45-year-old man comes to the emergency depart-
ment with left-sided flank pain. A radiographic study of 
the kidneys, ureter, and bladder (KUB) suggests a ure-
teric stone. While straining his urine, the patient discov-
ers a stone. The pain subsides. The stone is analyzed 
and found to be a calcium oxalate stone. Describe the 
general treatment measures that you would use to pre-
vent further stone formation in this patient.
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be analyzed for calcium, uric acid, citrate, oxalate, 
sodium, creatinine, and urine pH.

When stone composition is unknown, urine should also 
be obtained for qualitative cystine screening. Serum para-
thyroid hormone assay should be performed when hyper-
calcemia is present.

 6.  e. Uric acid stones, the second most common 
type of renal stone, are formed in patients with a 
persistent acidic urine or a high uric acid secretion 
(exceeding 1000 mg/day). The initial treatment of 
a patient with a uric acid stone involves alkaliniza-
tion of the urine with either sodium bicarbonate or 
potassium citrate to raise the urinary pH greater 
than 5.5.

Patients with uric acid stones should be treated with 
allopurinol. A decreased purine intake (i.e., decreased 
consumption of red meat and, in particular, animal 
organs such as liver, sweetbreads, and kidney) is also 
recommended.

 7.  d. ESWL is used widely in the treatment of neph-
rolithiasis to break up renal stones with shock waves, 
permitting them to pass spontaneously. Lithotripsy 
is most effective when the stone is less than 2 cm in 
diameter. For patients with stones greater than 2 cm, 
initial percutaneous nephrolithotomy followed by 
ESWL and a “second-look” percutaneous nephroli-
thotomy give the best results.

Patients with staghorn calculi, obstruction, or complex 
anatomy should be treated with open surgery.

Ureteral stones are best managed by awaiting spon-
taneous passage. If spontaneous passage is unlikely or 
delayed, ESWL is the first choice for stones in the upper 
two thirds of the ureter; endoscopic surgery is the best 
alternative for lower ureteral stones.

A ureteropelvic or other obstruction as well as stones 
deposited in diverticula should be managed by endouro-
logic techniques.

 8.  d. The major differential diagnosis of renal colic 
includes infection of the upper urinary tract (acute 
pyelonephritis or acute pyelitis), renal adenocar-
cinoma, and papillary necrosis. Papillary necrosis 
(ischemic necrosis of the renal papillae or of the 
entire renal pyramid) is usually secondary to exces-
sive ingestion of analgesics, sickle cell trait (associated 
with hematuria), diabetes mellitus, obstruction with 
infection, or vesicoureteral reflux with infection.

 9.  b. Metabolic stones, including cystine stones, are 
best treated by giving the patient potassium citrate 
controlled-release tablets, 30 mEq/day divided twice 
a day to three times a day (bid-tid) with meals (uri-
nary citrate greater than 150 mg/24 hours) or 60 
mEq/day divided bid-tid with meals (urinary citrate 
less than 150 mg/24 hours). In this case, the urine pH 
should be monitored, with a goal of 6 to 7.5.

 10.  b. Magnesium ammonium phosphate stones are 
usually secondary to urinary tract infection with bac-
teria that produce urease (primarily Proteus species). 
The urease hydrolyzes the urea, producing ammonia 
and thereby raising the pH and providing the source 
of ammonia. Eradication of the infection prevents 
further stone formation. After calculi removal, pre-
vention of stone growth is best accomplished by uri-
nary acidification, long-term use of antibiotics, and 
the use of acetohydroxamic acid (a urease inhibitor 
that maintains an acid urinary pH).

 11.  a. Alpha blockers help relax the urinary tract, there-
fore increasing the likelihood of spontaneous passage 
of small stones.

 12.  b. The probability of spontaneous passage of renal 
stones of less than 5 mm is very high, which decreases 
as the size of the stone increases up to 10 mm. Stones 
greater than 10 mm often require interventions such 
as ESWL.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The treatment of calcium oxalate stones includes the 
following: (1) maintaining normal calcium intake with 
meals (this binds the oxalate that forms stones, increas-
ing its loss from the gastrointestinal tract); (2) restricting 
dietary sodium to 2000 mg/day (2 g salt/day); (3) limiting 

intake of proteins and carbohydrates; (4) using oral 
orthophosphates to decrease stone-forming potential; 
(5) using thiazide diuretics to decrease urine calcium 
content; and (6) using allopurinol and urinary alkaliniza-
tion to reduce the formation of urate crystals.
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SUMMARY

 1.  Classic symptoms of renal colic
Sudden, severe flank pain with radiation to the groin; 

associated with hematuria, frequency, urgency, 
dysuria, and relief after stone passage. Initial diag-
nosis is made by abdominal ultrasound and if fur-
ther indicated helical CT should be considered.

 2.  Types of stones
 a.  Calcium oxalate stones: (1) most frequent type of 

stone; (2) usually idiopathic and associated with 
hypercalciuria, hyperuricosuria, and hypocitratu-
ria; (3) in patients with hypercalciuria, restricted 
intake of animal protein and salt, combined with 
normal calcium intake, recommended to prevent 
recurrence

 b.  Uric acid stones: (1) second most frequent type of 
stone; (2) associated with urine that is persistently 

acidic and in conjunction with massively increased 
urinary uric acid secretion (greater than 1000 mg/
day); (3) prevention with alkalinization of urine 
with bicarbonate or citrate; in addition, may have 
to use allopurinol

 c.  Infective stones: (1) caused by urea-splitting organ-
isms (Proteus species); (2) stone should be com-
pletely removed and antibiotic therapy prescribed

 d.  Cystine stones: occur with the inherited transport 
disorder cystinuria

 3.  Stone treatment
 a.  Ureteral stones: await spontaneous passage. If 

not forthcoming, use ESWL (upper two thirds of 
ureter) and endoscopic techniques (lower third of 
ureter).

C H A P T ER  61

Urinary Tract Infections

CLINICAL CASE PROBLEM 1

A 27-Year-Old Woman with Spina Bifida and 
Bilateral Costovertebral Angle Pain

A 27-year-old woman presents to the emergency 
department with a 4-day history of fever, chills, and 
bilateral costovertebral angle (CVA) pain. She has an 
indwelling urinary catheter and describes to you “at 
least 12 of these episodes before this current one.” She 
has been seeing the same family physician since birth 
and has been diagnosed as having “nervous bladder 
and kidney syndrome.” He has prescribed some over-
the-counter “kidney pills” in the past for these symp-
toms. She tells you that they “never really worked,” and 

she often has found herself bedbound with symptoms 
for several weeks before the fever broke.

You, the emergency department physician on shift, 
are somewhat skeptical about the nervous bladder and 
kidney syndrome.

On examination, the patient is flushed. Her temperature 
is 40° C. She has intermittent shaking rigors. She has CVA 
tenderness bilaterally. Her abdomen is somewhat tender 
to palpation. There is blood in the catheter collection bag.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  nervous bladder and kidney syndrome
 b.  acute hemorrhagic cystitis
 c.  acute urethritis
 d.  acute pyelonephritis
 e.  spina bifida bladder spasm syndrome
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 2.  What would be the most likely organism in this patient?
 a.  a gram-positive coccus
 b.  a gram-positive rod
 c.  an anaerobic organism
 d.  a fungal organism
 e.  a gram-negative organism

 3.  Which of the following bacteria would not be consid-
ered highly probable of causing this problem?

 a.  Pseudomonas aeruginosa
 b.  Klebsiella pneumoniae
 c.  Enterobacter species
 d.  group A β-hemolytic streptococci
 e.  Proteus species

 4.  After obtaining a urinalysis and a urine specimen 
for culture and sensitivity, you now should treat the 
patient with which of the following?

 a.  over-the-counter kidney pills
 b.  ciprofloxacin 500 mg three times a day by mouth 

(outpatient)
 c.  Septra DS two tablets two times a day by mouth 

(outpatient)
 d.  intravenous (IV) antibiotics in a hospital
 e.  no medications are indicated at this time

 5.  Which of the following antibiotics would not be of first 
choice for this patient?

 a.  IV ceftriaxone (Rocephin) or cefotaxime (Claforan)
	 b.	 	IV	trimethoprim-sulfamethoxazole	(TMP-SMX)
 c.  IV ciprofloxacin
 d.  IV ampicillin and gentamicin
 e.  IV piperacillin-tazobactam

 6.  The investigations that should be performed on this 
patient at this time include which of the following?

 a.  serum blood urea nitrogen (BUN) and creatinine
 b.  renal ultrasound
 c.  blood cultures
 d.  complete blood count (CBC) with differential
 e.  all of the above

 7.  The renal ultrasound study shows small, shrunken kid-
neys, with no enlargement of the ureters and no stones. 
What is the most likely diagnosis in this patient?

 a.  chronic pyelonephritis
 b.  ureterovesical reflux
 c.  hydronephrosis
 d.  vesicular diverticula
 e.  none of the above

 8.  The same patient returns to your office for follow-up 
1 month later. She has no fever, chills, or CVA tender-
ness. She feels well. She had a urinalysis done last week 
when she saw her gynecologist and she is concerned as 
there were 5000 CFU/mL of Escherichia coli on culture 
and she was not treated. Do you:

 a.  start her on antibiotic treatment for 3 days
 b.  start her on antibiotic treatment for 10 days
 c.  repeat the urinalysis and culture
 d.   reassure her that she has no symptoms and there is 

no need to treat at this time
 e.  refer to urologist

CLINICAL CASE PROBLEM 2

A 34-Year-Old Woman with Hematuria, 
Dysuria, Increased Urinary Frequency, and 
Nocturia

A 34-year-old woman presents with a 3-day history of 
hematuria, dysuria, increased urinary frequency, and 
nocturia. She has had no fever, chills, or back pain.

On examination, she does not look ill. Her tempera-
ture is 37.5° C. Her abdomen is nontender. There is no 
CVA tenderness.

 9.  What is the most likely diagnosis?
 a.  Berger disease (immunoglobulin A nephropathy)
 b.  acute hemorrhagic cystitis
 c.  acute hemorrhagic urethritis
 d.  acute glomerulonephritis
 e.  acute cystitis with concomitant coagulation 

disorder

 10.  What is the treatment of choice for this patient?
 a.  a 10-day course of ampicillin and probenecid
 b.  a 7-day course of ampicillin and probenecid
	 c.	 	a	3-day	course	of	TMP-SMX
	 d.		a	1-day	course	of	TMP-SMX
 e.  a single dose of ampicillin 3.5 g and probenecid 1 g

 11.  Which of the following is the most appropriate plan 
in this case?

 a.  do not give antibiotics; send urine for culture, and 
do not start antibiotics until infection is confirmed 
and sensitivities are established

 b.  start antibiotic treatment right away; perform fur-
ther testing only if the symptoms do not resolve or 
she has recurrent episodes

 c.  do not give antibiotics right away; send urine 
and call laboratory and put a priority rush on the 
result

 d.  before any treatment, order intravenous pyelogra-
phy (IVP) to exclude nephrolithiasis

 e.  before any treatment, order ultrasound scan to 
exclude renal abscess

 12.  What is the most likely organism involved in the 
infection that has developed in the patient described?

 a.  P. aeruginosa
 b.  Providencia species
 c.  E. coli
 d.  Klebsiella species
 e.  Enterococcus species
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 13.  The quinolone antibiotics (e.g., ciprofloxacin and 
levofloxacin) are a significant advance in antimicro-
bial treatment. They also work by a unique mecha-
nism. The mechanism(s) of action is (are)

 a.  bactericidal mode of action
 b.  inhibition of DNA gyrase
 c.  blocks protein synthesis
 d.  inhibition of cell wall synthesis
 e.  a and b

 14.  All of the following statements regarding asympto-
matic bacteriuria in women are false except:

 a.  risk is increased with sexual intercourse
 b.  risk is not increased in women who use dia-

phragms
 c.  it has been shown to lead to renal damage in nor-

mal hosts
 d.  prevalence in elderly women may be as high as 

75%
 e.  treatment is never indicated

 15.  The patient returns to your office 3 days after you 
start her treatment and states that symptoms have not 
improved. What is (are) the most appropriate next 
step(s)?

 a.  change the antibiotic and add phenazopyridine 
(Pyridium)

 b.  check a urine culture and sensitivity and change 
therapy according to results

 c.  send the patient for a renal ultrasound to rule out 
obstruction and change antibiotic

 d.  collect a urine sample and check BUN and 
creatinine

 e.  c and d

ANSWERS

 1.  d. This patient has acute pyelonephritis. First, 
she has significant predisposing factors for UTIs, 
including an indwelling urinary catheter and a neu-
rologic condition that increases the probability of 
same. Second, she seems to have had some less than 
optimal medical diagnoses. Third, she almost cer-
tainly has had recurrent episodes of pyelonephritis. 
This raises the possibilities of chronic pyelonephri-
tis, reflux kidney damage, and resistant organisms. 
Fourth, the symptoms fit. Fever, chills, and CVA 
pain in a patient with a neurologic predisposing 
condition and an indwelling catheter equal acute 
pyelonephritis.

 2.  e. First, this patient is classified as having a compli-
cated UTI. A complicated UTI occurs when any of 
the following are present in the patient: obstruction 
(stones), indwelling urinary catheter, high postvoid 
residual urine volume, anatomic or functional geni-
tourinary abnormalities, renal impairment, and renal 
transplantation The most common organism is E. 
coli; others include Proteus, Providencia, Serratia, Pseu-
domonas, and Klebsiella species. Not as common but 
alternative causes of pyelonephritis are gram-positive 
cocci including group B streptococci and enterococci 
(group D streptococci).

 3.  d. The only organism listed that is an unlikely can-
didate is group A β-hemolytic streptococci.

 4.  d. This patient has not had proper assessment, an 
accurate diagnosis, or proper treatment at any time 
in the past. At this time, she should be hospitalized, 
be treated with IV fluids and IV antibiotics, and have 
a complete assessment of both urinary tract function 
and urinary tract damage. In addition, ways of pre-
venting future infections should be considered.

 5.  b. Quinolones (e.g., ciprofloxacin or levofloxacin) 
are indicated for the treatment of complicated UTIs 
and will cover most if not all gram-negative organ-
isms, including Proteus and Pseudomonas species. It 
would also be reasonable to use gentamicin, a com-
bination of ampicillin and gentamicin, or a third-gen-
eration cephalosporin. Piperacillin-tazobactam would 
also be appropriate for complicated pyelonephritis.
TMP-SMX	is	not	appropriate	because	resistance	

in uropathogenic E. coli is increasing.

 6.  e. At this time, a complete workup should be done. 
This should include the following (as a minimum): (1) 
blood—CBC with differential, serum BUN and cre-
atinine, electrolytes, and blood cultures; (2) urine—a 
complete urinalysis: urine culture for bacterial sensi-
tivity and examination for white blood cell casts and 
red blood cell casts; and (3) diagnostic imaging—renal 
and abdominal ultrasound scan or IVP.

 7.  a. The abnormal ultrasound study of this patient 
shows small, shrunken kidneys secondary to repeated 
UTIs that have gone untreated, causing chronic 
pyelonephritis. It is important from this time onward 
to measure renal function regularly and do every-
thing possible to preserve the renal function of this 
patient.

 8.  d. This patient now has asymptomatic bacteria. 
This is especially commonly associated with chronic 
indwelling catheters. Where the patient has no symp-
toms of urine infection, such as chills, fevers, or CVA 
tenderness, she should not be treated with antibiotics.

CLINICAL CASE MANAGEMENT PROBLEM

Discuss a classification of urinary tract infections 
(UTIs) in adult men and adult women.
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Indwelling catheters increase the risk of UTIs in both the 
acute care setting and chronic indwelling catheter.

In 2014, a collaborative panel sponsored by the 
Society for Healthcare Epidemiology of America 
(SHEA) released recommendations on the preven-
tion of acute catheter-associated UTI, stressing lim-
iting the use of catheters to appropriate indications, 
adequate expertise and sterile technique for insertion, 
continued assessment of the necessity of catheteriza-
tion, and maintenance of a sterile, continuously closed 
drainage system.

With the use of chronic indwelling catheter, the 
presence of bacteria in the urine is almost universal.

Recurrent UTIs as a result of chronic catheter use 
can lead to acute or chronic pyelonephritis, or bladder 
cancer. However, treating asymptomatic bacteria has not 
been shown to improve outcome and increases the risk of 
antibiotic-resistant bacteria.

 9.  b. This patient has acute hemorrhagic cystitis. 
Acute hemorrhagic cystitis is simply a variant of acute 
cystitis, and it is no more difficult to treat and does 
not have any more complications than other forms 
of acute cystitis. Hematuria does not signify a poor 
prognosis.

 10.  c. Patients with uncomplicated UTIs respond 
well to a 3-day treatment regimen. This abbrevi-
ated course of management is a good compromise 
between a 1-day course of therapy and the conven-
tional 7- to 14-day regimens. The relapse rate with 
the 3-day regimen is comparable to that with lon-
ger courses of therapy. An abbreviated therapy is 
also more cost-effective and is associated with fewer 
adverse drug effects than the more prolonged courses 
of	 therapy.	 TMP-SMX	 is	 certainly	 a	 drug	 of	 first	
choice for uncomplicated UTIs. The other drug of 
first choice would be a quinolone such as norfloxacin, 
ciprofloxacin, or levofloxacin.

 11.  b. You should not wait to begin therapy. Prether-
apy urine culture in acute uncomplicated cystitis is 
not considered to be cost-effective. Culture and 

radiologic testing are reserved instead for those who 
do not respond to therapy, those who have recurrent 
symptoms soon after therapy, and those with compli-
cated UTIs.

 12.  c. This is a case of uncomplicated UTI. Hemor-
rhagic cystitis cannot really be considered a com-
plication. With an uncomplicated infection, you are 
likely going to be dealing with an uncomplicated 
organism. Therefore, E. coli is the most likely organ-
ism involved in the infection. There are many sero-
types of E. coli that can produce UTI. Some serotypes 
are more likely to produce hemorrhagic cystitis.

 13.  e. The quinolone antibiotics are a significant 
advance in antimicrobial therapy. They use a totally 
unique mechanism of action. These antibiotics are 
extremely effective against many gram-positive and 
especially gram-negative organisms. The quinolone 
antibiotics work essentially at a molecular genetic 
level. The quinolone antibiotics are bactericidal in 
action. Action is achieved mainly by inhibition of the 
DNA gyrase. This is an essential component of the 
bacterial DNA replication system. The inhibition of 
the α subunit of the DNA gyrase blocks the resealing 
of the nicks on the DNA strands induced by this α 
subunit, leading to the degradation of the DNA by 
exonucleases.

 14.  a. Asymptomatic bacteriuria has never been shown 
to lead to renal damage in those without anatomic 
abnormality or urinary obstruction. Sexual inter-
course and diaphragm use both increase the risk for it 
(as well as for symptomatic UTI). Prevalence in post-
menopausal elderly women approaches 20% to 50%. 
Treatment is indicated only in pregnancy.

 15.  b. Patients who do not respond to initial empirical 
3-day treatment should have a urine culture with sen-
sitivity done to guide change in antibiotic. An indica-
tion for renal ultrasound examination and laboratory 
tests other than culture would be a complicated 
infection.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Classification of UTIs in Adult Women
 1.  With uncomplicated lower UTIs, it is either acute 

cystitis or acute hemorrhagic cystitis.
 2.  With complicated upper UTIs, it is either acute 

pyelitis or acute pyelonephritis.
 3.  Conditions that are likely to increase the risk of 

acquiring a complicated UTI include diabetes 
mellitus, renal stone disease, chronic indwelling 

catheterization, immunosuppression, pregnancy, 
neuropathic bladder, congenital anomalies (reflux), 
urethral stenosis, and urinary tract obstruction.

 4.  Sexually transmitted UTIs: Acute urethritis can be 
caused by Chlamydia trachomatis, Mycoplasma 
hominis, Ureaplasma urealyticum, or Neisseria 
gonorrhoeae. Sexual intercourse increases risk of 
asymptomatic bacteria.
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Classification of UTIs in Adult Men
 1.  Uncomplicated UTI is very rare in the absence 

of obstruction except for acute prostatitis and 
epididymitis.

 2.  Complicated UTIs include acute cystitis (needs to 
be investigated with renal ultrasound), acute pyeli-
tis, acute pyelonephritis, chronic prostatitis, and 
benign prostatic hypertrophy/hyperplasia.

    The most common complicating factor in men is 
obstruction caused by benign prostatic hypertro-
phy/hyperplasia. However, all men with a UTI not 

resulting from sexually transmitted diseases (STDs) 
need to be investigated. The minimal investigation 
is a renal ultrasound study.

 3.  STDs
 a.  Acute urethritis may be the result of infection by 

C. trachomatis (nongonococcal urethritis [NGU]), 
M. hominis (NGU), U. urealyticum (NGU), or N. 
gonorrhoeae (gonococcal urethritis).

 b.  Acute epididymo-orchitis is caused by C. 
trachomatis.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

 1.  Classification: See the Solution to the Clinical Case 
Management Problem.

 2.  Signs and symptoms
 a.  Lower tract dysuria: frequency, nocturia, hematu-

ria, terminal dribbling, and discharge (STDs)
 b.  Upper tract: same as lower tract plus fever, chills, 

and CVA pain or tenderness
 3.  Laboratory
 a.  Urinalysis for culture and sensitivity (lower tract)
 b.  CBC, blood cultures, 24-hour urine for creatinine 

clearance and protein, renal ultrasound, IVP, and 
computed tomography

 4.  To avoid complications, evaluate each patient in terms 
of risk factors and avoid indwelling catheterization 
whenever possible

 5.  Treatment
 a.  Lower tract UTIs in women: 3-day course of TMP-

SMX	plus	phenazopyridine	for	analgesia

 b.  Upper tract
 i.  Quinolone (e.g., ciprofloxacin or levofloxacin)
 ii.  Ampicillin plus gentamicin
 iii.  Third-generation cephalosporin with or with-

out gentamicin
 c.  Inpatient versus outpatient: acute pyelonephri-

tis—hospitalize those with complications such as 
vomiting and inability to hydrate or complicating 
diseases; otherwise, outpatient IV port therapy 
daily or high-dose oral therapy

 d.  STDs
 i.  Gonorrhea: ceftriaxone (Rocephin) intramus-

cularly (125 mg); also treat for chlamydia if 
chlamydial infection is not ruled out

 ii.  NGU: azithromycin (1-g single dose) or doxy-
cycline for 7 days
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C H A P T ER  62

Fluid and Electrolyte 
Abnormalities

CLINICAL CASE PROBLEM 1

A 72-Year-Old Man with Chronic Obstructive 
Pulmonary Disease

A 72-year-old man with chronic obstructive pulmonary 
disease (COPD) is seen in the emergency department. 
During the past 2 days, he has experienced a worsen-
ing cough with yellow-brown sputum production and 
fever (temperature up to 38.3° C). On examination, his 
respiratory rate is 26 breaths/minute using accessory 
muscles. His arterial blood gas (ABG) values on room air 
are as follows: pH, 7.24; Pao2, 54 mm Hg; Sao2, 88%; 
Paco2, 60 mm Hg; and HCO3

−, 27 mEq/L.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which process is disturbing the acid-base balance?
 a.  metabolic acidosis
 b.  respiratory alkalosis
 c.  metabolic alkalosis
 d.  respiratory acidosis
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 22-Year-Old Woman Who Is Dizzy and Has 
Tingling around Her Mouth and Fingertips

A 22-year-old woman comes into the emergency 
department with dizziness and tingling around her 
mouth and fingertips. Her blood pressure is 140/70 
mm Hg, pulse is 110 beats per minute, respiratory rate 
is 30 breaths per minute, and temperature is 37° C. 
Her ABG values on room air are as follows: pH, 7.52; 
Pao2, 90 mm Hg; Sao2, 97%; Paco2, 25 mm Hg; and 
HCO3

−, 18 mEq/L.

 2.  Which process is disturbing the acid-base balance?
 a.  metabolic acidosis with respiratory compensation
 b.  respiratory alkalosis with metabolic compensation
 c.  metabolic alkalosis without respiratory compensation
 d.  respiratory acidosis with metabolic compensation
 e.  none of the above

CLINICAL CASE PROBLEM 3

A 28-Year-Old Pregnant Woman with 
Persistent Vomiting

A 28-year-old woman in the first trimester of pregnancy 
comes into the emergency department with several 
days of morning sickness with persistent vomiting. 
She is now lethargic. Her blood pressure is 90/60 mm 

Hg, pulse is 120 beats per minute, respiratory rate is 
10 breaths per minute, and temperature is 37.2° C. Her 
ABG values on room air are as follows: pH, 7.5; Pao2, 
80 mm Hg; Sao2, 94%; Paco2, 49 mm Hg; and HCO3

−, 
38 mEq/L.

 3.  Which process is disturbing the acid-base balance?
 a.  metabolic acidosis with respiratory compensation
 b.  respiratory alkalosis without metabolic 

compensation
 c.  metabolic alkalosis with respiratory compensation
 d.  respiratory acidosis with metabolic compensation
 e.  none of the above

CLINICAL CASE PROBLEM 4

A 60-Year-Old Man Resuscitated in the 
Cardiac Care Unit

A 60-year-old man, admitted to the cardiac care unit 
for chest pain, suddenly becomes unresponsive in 
cardiac arrest with asystole. He never stops breathing 
spontaneously, but he requires chest compressions and 
epinephrine during the event. A normal sinus rhythm is 
obtained after a 3-minute code. His ABG values on 2 
L/min of O2 by nasal cannula are as follows: pH, 7.28; 
Pao2, 130 mm Hg; Sao2, 100%; Paco2, 28 mm Hg; and 
HCO3

−, 14 mEq/L. His blood test values are as follows: 
Na+, 140 mEq/L; K+, 5.6 mEq/L; Cl–, 100 mEq/L; CO2, 
14 mEq/L; glucose, 130 mg/dL; creatinine, 1.2 mg/dL; 
and blood urea nitrogen, 25 mg/dL.

 4.  Which process is disturbing the acid-base balance?
 a.  metabolic acidosis with respiratory compensation
 b.  respiratory alkalosis with metabolic compensation
 c.  metabolic alkalosis with respiratory compensation
 d.  respiratory acidosis with metabolic compensation
 e.  none of the above

 5.  What is the calculated anion gap?
 a.  8
 b.  12
 c.  16
 d.  26
 e.  none of the above

CLINICAL CASE PROBLEM 5

A Woman with Gradual Onset of Altered 
Mental Status

A 60-year-old woman is brought into the emergency 
department by ambulance with gradual onset of altered 
mental status over 3 days. She has a past history 
significant for hypertension, prediabetes (one month 
ago her fasting glucose was 110), hyperlipidemia, and  
obesity. Her husband is at the bedside and reports that 
in addition to an angiotensin-converting enzyme inhibi-
tor and a statin which she has taken for years, she was 
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started on olanzapine 10 mg daily by her doctor one 
month ago. He does not know why this medication 
was started. The patient is delirious but as her menta-
tion waxes and wanes she was able to report that “ever 
since I started that new pill my stomach has been hurt-
ing and now I am thirsty all the time. A basic panel is 
drawn and shows a sodium of 125 mEq/L, chloride of 
90 mEq/L, potassium of 6 mEq/L, creatinine of 2 mg/
dL, anion gap of 28, HCO3 of 7 mEq/L, and a glucose 
of 900 mg/dL. The patient is transferred to the intensive 
care unit (ICU) in critical condition with hypotension and 
tachycardia.

 6.  Regarding the patient’s sodium balance, what is the 
best description?

 a.  euvolemic, serum sodium level is normal
 b.  hypovolemic, serum sodium is normal
 c.  hypovolemic hyponatremia
 d.  euvolemic hyponatremia

 7.  Regarding the patient’s fluid balance, what is the best 
treatment to give in the ICU?

 a.  half normal saline at 50 mL per hour
	 b.	 	D5NS	with	20KCL	at	200	mL	per	hour
 c.  normal saline wide open (bolus 4 L over 4 hours) 

then reevaluate
 d.  normal saline at 100 mL per hour

ANSWERS

 1.  d. Cellular function is dependent on adequate oxy-
genation and a normal acid-base ratio. Any deviation 
in acid-base balance or blood pH can be life-threat-
ening. Although the body’s ability to correct for 
inadequate oxygenation is limited, its compensatory 
mechanisms and ability to maintain normal blood pH 
are not.
Normal values for an ABG analysis are as follows: 

pH, 7.38 to 7.42 (average, 7.4); Pao2, 80 to 100 mm Hg 
(average, 90 mm Hg); Sao2, >95%; Paco2, 38 to 42 mm 
Hg (average, 40 mm Hg); and HCO3

−, 22 to 26 mEq/L 
(average, 24 mEq/L).

Clinical Case Problem 1 is an example of acute 
respiratory acidosis. The pH is below 7.38 and the 
Paco2 is more than 42 mm Hg. Acidosis is the result of 
either decreased alveolar ventilation (respiratory aci-
dosis) or increased CO2 production (metabolic acido-
sis). Decreased alveolar ventilation is seen in COPD, 
acute respiratory failure, neuromuscular disorders that 
result in peripheral muscle weakness (i.e., myasthenia 
gravis), and central nervous system (CNS) depression 
(i.e., narcotics and general anesthetics). Increased CO2 
production occurs in hypermetabolic states such as 
sepsis and fever.

Renal compensation requires several hours to develop 
and is maximal after 4 days. In an acute respiratory acido-
sis, HCO3

− increases 1 mEq/L per 10 mm Hg increase in 

Paco2. In chronic respiratory acidosis, HCO3
− increases 

4 mEq/L per 10 mm Hg increase in Paco2. In an acute 
respiratory acidosis, for every 10 mm Hg increase in the 
Paco2, the pH decreases by 0.08.

In Clinical Case Problem 1, the Paco2 is increased 
by 20 mm Hg and the pH is decreased by 0.16. HCO3

− 
has increased by 3 mEq/L. This is an acute respiratory 
acidosis.

 2.  b. This is a respiratory alkalosis with metabolic com-
pensation. The pH is above 7.42 and Paco2 is below 
38 mm Hg. HCO3

− is less than 22 mEq/L. Respiratory 
alkalosis results from hyperventilation. Specific causes 
include a catastrophic CNS event such as a hemor-
rhage, drugs such as salicylates, pregnancy (especially 
during the third trimester), and anxiety. In respira-
tory alkalosis, a decrease in HCO3

− compensates for 
the decrease in Paco2. Acutely, HCO3

− decreases 2 
mEq/L for every 10 mm Hg decrease in Paco2. In 
chronic cases, HCO3

− decreases 4 mEq/L for every 10 
mm Hg decrease in Paco2. In acute respiratory alka-
losis, for every 10 mm Hg decrease in Paco2, the pH 
increases by 0.08.
In Clinical Case Problem 2, Paco2 has decreased by 

15 mm Hg and the pH has increased by 12. HCO3
− has 

compensated.

 3.  c. This is a metabolic alkalosis with respiratory 
compensation. The pH is above 7.42 and HCO3

− is 
less than 26 mEq/L. Metabolic alkalosis is a com-
mon metabolic disturbance in hospitalized patients 
related to loss of H+ seen in vomiting or nasogastric 
suction.
In metabolic alkalosis, Paco2 increases 6 mm Hg for 

every 10 mEq/L increase in HCO3
−.

In Clinical Case Problem 3, HCO3
− is increased 

by 15 mEq/L. To compensate, Paco2 has increased by  
9 mm Hg.

 4.  a. This is metabolic acidosis with respiratory com-
pensation. The pH is below 7.38 and HCO3

− is less 
than 22 mEq/L. Metabolic acidosis can be divided 
into anion gap acidosis and non–anion gap acidosis. 
The anion gap is Na+ − (Cl− + HCO3

−). A normal 
anion gap is 12. Anion gap acidosis results from accu-
mulation of acidic metabolites. Examples of anion gap 
acidosis (anion gap >14) are ketoacidosis, lactic acido-
sis, renal failure, and toxic doses of salicylates. Non–
anion gap acidosis (anion gap <10) results from loss 
of bicarbonate or external acid infusion. Examples 
of non–anion gap acidosis are diarrhea, renal tubular 
acidosis, and hyperalimentation. In metabolic acido-
sis, Paco2 decreases 1.2 mm Hg for every 1 mEq/L 
decrease in HCO3

−.

 5.  d. Anion gap is Na+ − (Cl− + HCO3
−). In this case, 

140 − (100 + 14) = 26. This is an elevated anion gap 
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(>14), a result of lactic acidosis secondary to the poor 
perfusion of blood during cardiac arrest.

 6.  b. Hypovolemic, serum sodium is normal. The cal-
culation for the correction of serum sodium based on 
serum glucose for this patient gives a corrected sodium 
result in the normal range of 138 meg/L. The formula 
for this calculation is [Na] + ([Gluc(mg/dL)] − 100) 
× 1.6/100. In this case 125 + (900 − 100) × 1.6/100. 
This sodium correction calculation is needed because 
hyperglycemia causes osmotic shifts of water from the 
intracellular fluid to the extracellular fluid thus caus-
ing a dilution in the measured sodium. The anion gap 
is calculated using the measured sodium (not the cor-
rected sodium value). This patient is presenting with 
new	diabetic	ketoacidosis	(DKA)	and	such	patients	are	
always profoundly dehydrated and hypovolemic.

 7.  c. Normal saline wide open (bolus 4 liters over 4 
hours) then reevaluate. As noted in the answer to 
question	6,	this	patient	is	presenting	with	new	DKA	
and such patients are always profoundly dehydrated 
and hypovolemic. Generally, we can assume 10% 
dehydration	on	presentation	of	DKA.	If	the	patient	
is not hypernatremic, the standard approach is to 
give 4 liters of normal saline intravenously (IV) over 
4 hours then check a basic panel to reevaluate. The 
patient should not be given dextrose in the IV fluids 
until the serum glucose is below 200 mg/dL. Iso-
tonic IV fluids such as normal saline (NS) or lactated 
Ringer (LR) are the proper fluids to give in the set-
ting	of	hypovolemia.	A	patient	in	DKA	should	have	a	
basic panel checked every 4 hours to closely monitor 
their electrolytes.
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SUMMARY

Approach to Analysis of Arterial Blood Gases
 1.  Is the pH elevated or decreased? Acidemic (pH <7.35) 

or alkalemic (pH >7.45)? Normal arterial pH is 7.40.
 2.  Is the primary disturbance respiratory or metabolic? 

Does the problem affect primarily Paco2 or HCO3
−?

 a.  Paco2 (normal value, 40 mm Hg; range, 38 to 42 
mm Hg)

 b.  HCO3
− (normal value, 24 mEq/L; range, 22 to 26 

mEq/L)
 3.  If a respiratory disturbance, is it acute or chronic?
 a.  In acute respiratory acidosis, bicarbonate increases 

1 mEq/L per 10 mm Hg increase in Paco2.
 b.  In chronic respiratory acidosis, bicarbonate increases 

4 mEq/L per 10 mm Hg increase in Paco2.
 c.  In acute respiratory alkalosis, bicarbonate decreases 

2 mEq/L per 10 mm Hg decrease in Paco2.
 d.  In chronic respiratory alkalosis, bicarbonate decreases 

4 mEq/L per 10 mm Hg decrease in Paco2.
 4.  For a metabolic acidosis, determine whether an anion 

gap is present.
 a.  Anion gap = Na+ − (Cl− + HCO3

−)
 b.  Normal anion gap: 12
 5.  Assess the normal compensation by the respiratory 

system for a metabolic disturbance.
 a.  In metabolic acidosis, Paco2 decreases 1.2 mm Hg 

per 1 mEq/L decrease in bicarbonate.

 b.  In metabolic alkalosis, Paco2 increases 6 mm Hg 
per 10 mEq/L increase in bicarbonate.

Specific Acid-Base Disorders and Diagnoses
 1.  Respiratory acidosis results from either decreased 

alveolar ventilation or increased CO2 production. 
Decreased alveolar ventilation can be caused by 
COPD, acute respiratory failure, neuromuscular dis-
orders, and CNS depression.

 2.  Respiratory alkalosis results from hyperventilation as 
might be caused by a catastrophic CNS event; certain 
drugs, such as salicylates; pregnancy, especially in the 
third trimester; or anxiety.

 3.  Anion gap acidosis results from accumulation of acidic 
metabolites as may be induced by ketoacidosis, lactic 
acidosis, renal failure, or toxic doses of salicylates.

 4.  Non–anion gap acidosis results from loss of bicarbon-
ate or external acid infusion as occurs in diarrhea, renal 
tubular acidosis, or hyperalimentation.

 5.  Metabolic alkalosis results from elevation of serum 
HCO3

− and can be caused by vomiting or nasogastric 
suction.
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C H A P T ER  63

Anemia

CLINICAL CASE PROBLEM 1

A 35-Year-Old Woman with Fatigue

A 35-year-old woman comes to your office with a 
4-month history of fatigue. Her history is unremarkable; 
she has had no major medical illnesses. She has noticed 
that during the past 12 months, her menstrual periods 
have become heavier and longer; instead of lasting for 
only 4 days with bleeding that was “light to moderate,” 
she now has a 7- to 9-day period with “very heavy flow.” 
She is the mother of three healthy children.

On examination, the patient appears pale. Her lower 
eyelids are pale and so is her skin. Her blood pressure 
is 100/70 mm Hg. Her pulse is 86 beats per minute. 
Physical examination, including a pelvic examination, is 
otherwise normal. Her blood smear reads as follows: 
red blood cells (RBCs) are microcytic and appear to be 
hypochromic. Her platelet count is 175,000/mm3. Her 
hemoglobin level is 9.5 g/dL.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of this patient’s anemia?
 a.  iron deficiency anemia
 b.  hemolytic anemia
 c.  folic acid deficiency anemia
 d.  pernicious anemia
 e.  anemia of chronic disease

 2.  What treatment(s) is (are) therapeutic in this patient’s 
condition?

 a.  naproxen 375 mg two times a day (or a similar non-
steroidal antiinflammatory drug [NSAID]) during 
the last 2 weeks of the menstrual cycle

 b.  a low-dose oral contraceptive pill (OCP) given 
either continuously or in a cyclic manner

 c.  ferrous sulfate 325 mg once a day to 300 mg two 
times a day

 d.  all of the above
 e.  none of the above

 3.  The patient comes to the emergency department later 
during the week. Now her hemoglobin level is 6 g/dL. 
She is tachycardic and hypotensive. Of the treatments 
listed, which will be most beneficial?

 a.  intramuscular (IM) medroxyprogesterone acetate
 b.  intravenous (IV) conjugated estrogen
 c.  cryoprecipitate
 d.  fresh frozen plasma
 e.  high-dose OCPs given every hour

 4.  The patient follows up in your office a week after hos-
pitalization. Her hemoglobin level is now 9.6 g/dL. 

She says she has black stools, constipation, and nau-
sea with the Fem-Iron (ferrous fumarate) medication. 
Your next step is to:

 a.  prescribe Slow Fe (ferrous sulfate)
 b.  prescribe an enteric-coated iron preparation
 c.  prescribe weekly IM injections of iron
 d.  advise her to continue her current medication with 

concomitant antacid use
 e.  admit to the same-day unit for IV iron administration

 5.  Which statement about the treatment of iron defi-
ciency anemia is false?

 a.  treatment goals should be for 150 to 200 mg of ele-
mental iron per day

 b.  tea drinkers may show decreased iron absorption
 c.  concurrent vitamin C administration may decrease 

iron absorption
 d.  reticulocyte count should increase in 1 week
 e.  iron therapy should continue for 6 months after 

hemoglobin level goal is reached

 6.  Which of the following investigations should be per-
formed in this patient to rule out a secondary cause?

 a.  pelvic ultrasound plus or minus pelvic laparoscopy
 b.  coagulation profile
 c.  computed tomography (CT) scan of the abdomen/

pelvis
 d.  a and b
 e.  a, b, and c
 f.  none of the above

 7.  What is the most sensitive test for the detection of the 
anemia described here?

 a.  serum iron
 b.  serum iron–binding capacity
 c.  serum ferritin
 d.  serum transferrin
 e.  reticulocyte count

 8.  Based on a complete blood count (CBC) and periph-
eral smear only, how can iron deficiency anemia be 
differentiated from thalassemia?

 a.  thalassemia is normochromic, normocytic, and iron 
deficiency is microcytic, hypochromic

 b.  previous CBCs are not normal in patients with 
thalassemia

 c.  thalassemia shows a normal to high RBC count, 
although iron deficiency shows a low RBC count

 d.  b and c
 e.  a, b, and c

CLINICAL CASE PROBLEM 2

A Pregnant Woman with a Hemoglobin Level 
of 10.8 g/dL

A pregnant woman at 22 weeks of gestation comes to 
your office for her regular checkup. Her hemoglobin 
level is 10.8 g/dL.
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 9.  Which of the following statements regarding anemia 
and pregnancy is false?

 a.  iron supplementation is necessary in pregnancy to 
prevent microcytic anemia

 b.  a “false” anemia is seen as a result of the relative expan-
sion of the plasma volume relative to the RBC mass

 c.  folic acid supplementation is necessary in preg-
nancy to prevent macrocytic anemia

 d.  hemoglobinopathies are often first diagnosed when 
a woman comes for prenatal care

 e.  iron deficiency is the most common anemia in 
pregnancy

CLINICAL CASE PROBLEM 3

A Fatigued 55-Year-Old Man

A 55-year-old man comes to your office for a periodic 
health assessment. His only complaint is that he has 
been feeling very fatigued during the past 3 months. He 
does not smoke and rarely drinks.

On physical examination, the patient appears pale. 
His blood pressure is 100/80 mm Hg. His pulse is 96 
beats per minute and regular. No other abnormalities 
are found. A CBC reveals a hemoglobin value of 10 g/
dL. His blood smear also shows a decreased mean cor-
puscular hemoglobin count and a decreased mean cor-
puscular volume (MCV).

 10.  Until it is proved otherwise, what is the most likely 
cause of his low hemoglobin level?

 a.  lymphoma
 b.  gastrointestinal malignant neoplasm
 c.  lack of intrinsic factor
 d.  dietary deficiency of folic acid
 e.  dietary lack of iron

CLINICAL CASE PROBLEM 4

A 78-Year-Old Woman Complaining of a “Lack 
of Energy”

A 78-year-old woman with osteoarthritis comes to your 
office complaining of a “lack of energy” that began 8 
months ago. On examination, the patient has marked 
pallor. Her hemoglobin level is 7.5 g/dL. A peripheral 
blood smear reveals hypochromasia and microcytosis. 
One year ago, her hemoglobin level was 13 g/dL.

 11.  What is the most likely cause of this patient’s anemia?
 a.  malnutrition
 b.  pernicious anemia
 c.  folic acid deficiency
 d.  gastrointestinal bleeding
 e.  hypothyroidism

 12.  The anemia of chronic disease is most often which of 
the following?

 a.  hypochromic and normocytic
 b.  hypochromic and microcytic

 c.  normochromic and macrocytic
 d.  normochromic and normocytic
 e.  hyperchromic and macrocytic

 13.  What is the most common cause of anemia of chronic 
disease?

 a.  chronic hepatic failure
 b.  chronic renal failure
 c.  congestive cardiac failure
 d.  autoimmune disease
 e.  chronic neurologic disease

 14.  What is (are) an acceptable treatment(s) for anemia 
of chronic disease?

 a.  iron therapy
 b.  erythropoietin
 c.  treatment of the underlying condition
 d.  b and c
 e.  a, b, and c

 15.  Which of the following disorders is (are) associated 
with the anemia of chronic disease?

 a.  rheumatoid arthritis
 b.  non-Hodgkin lymphoma
 c.  chronic renal failure
 d.  chronic hepatic failure
 e.  all of the above

 16.  Which of the following is the most common type of 
anemia in the U.S. population?

 a.  anemia of chronic disease
 b.  iron deficiency anemia
 c.  macrocytic anemia
 d.  autoimmune hemolytic anemia
 e.  iatrogenic anemia

CLINICAL CASE PROBLEM 5

A 75-Year-Old Woman with Fatigue, 
Paresthesias, Weakness, and an Unsteady 
Gait

A 75-year-old woman comes to your office with an 
8-month history of increasing fatigue, paresthesias, weak-
ness, and an unsteady gait. These are new symptoms. 
Her past medical history is significant for hemicolectomy 
for colon cancer of the terminal ileum 3 years ago.

On examination, her skin is pale, as are her lower 
conjunctival lids. She has a number of interesting neuro-
logic findings on physical examination, including patchy 
impairment of the sensations of touch and temperature, 
loss of vibration and position sense, presence of Rom-
berg sign, hyperreflexia, and bilateral upgoing Babinski 
signs. Her hemoglobin level is 6.8 g/dL.

 17.  Which of the following statements regarding this 
patient’s condition is (are) true?

 a.  this patient has a hemolytic anemia
 b.  a CT scan of the brain should be performed
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 c.  hyposegmented neutrophils will be seen on the 
blood smear

 d.  the MCV value will be greater than 100 mm3

 e.  all of the above

 18.  If you could choose only one investigation to do next, 
what would it be?

 a.  reticulocyte count
 b.  serum folate level
 c.  serum vitamin B12 level
 d.  gastroscopy
 e.  bone marrow biopsy

 19.  What is the probable cause of this patient’s 
condition?

 a.  decreased dietary intake of vitamin B12
 b.  alcoholism
 c.  surgical resection of the terminal ileum
 d.  brain tumor
 e.  chemotherapy with methotrexate

 20.  During the first 2 weeks of therapy for the condition 
described here, which of the following is the most 
reasonable treatment regimen?

 a.  folic acid 5 mg/day orally
 b.  vitamin B12 100 mg/day orally
 c.  vitamin B12 1000 mg/day orally or intramuscularly
 d.  ferrous sulfate 300 mg/day; folic acid 5 mg/day; 

vitamin B12 100 mg/day (all orally)
 e.  none of the above

 21.  What is (are) the acceptable option(s) for the long-
term treatment of this condition?

 a.  long-term treatment is not necessary
 b.  oral B12 at 1000 mcg daily
 c.  oral B12 1000 mcg weekly
 d.  oral folate
 e.  b and c

 22.  Which of the following statements regarding folic 
acid deficiency is false?

 a.  folic acid deficiency demonstrates a macrocytic 
anemia

 b.  hypersegmented neutrophils are often seen on the 
peripheral blood smear

 c.  the most common cause of folic acid deficiency is 
an inadequate dietary intake of folic acid

 d.  folic acid deficiency is uncommon in patients who 
demonstrate alcohol abuse

 e.  reduced folate levels are usually seen in RBCs and 
in the serum

CLINICAL CASE PROBLEM 6

A 38-Year-Old Man with a Hemoglobin Value 
of 10 g/dL

A 38-year-old man with a history of a gastric bypass 
for morbid obesity comes to your office with a 

hemoglobin level of 10 g/dL. His MCV is 88 mm3. His 
ferritin level is 35 mcg/L, and his red cell distribution 
width is high.

 23.  Which of the following statements about his clinical 
presentation is (are) true?

 a.  his anemia is the result of iron deficiency
 b.  his anemia is the result of vitamin B12 deficiency
 c.  his anemia is the result of chronic disease
 d.  a and b
 e.  a and c

CLINICAL CASE PROBLEM 7

An 18-Year-Old Woman with Severe Fatigue 
and Lightheadedness

An 18-year-old woman you saw for a urinary tract infec-
tion last week comes to your office with severe fatigue 
and lightheadedness. She states that her last menstrual 
period was 3 weeks ago and that her flow was light, as 
usual. Her hemoglobin level is 8.7 g/dL, and her MCV is 
84 mm3. Last year, her CBC was normal.

 24.  Which of the following statements describes her 
most likely condition?

 a.  this is iron deficiency anemia
 b.  this is folic acid deficiency anemia probably result-

ing from anorexia
 c.  this is hemolytic anemia secondary to nitrofuran-

toin (Macrodantin)
 d.  this patient has sickle cell anemia
 e.  none of the above

CLINICAL CASE PROBLEM 8

A 74-Year-old Retired Petroleum Worker with 
Pancytopenia

A 74-year-old man comes to see you for his annual 
visit. He is a retired petroleum worker and is generally 
well, is not on medications, is active with the hiking 
group and plays tennis, and other than a little more 
fatigue, which he blames on “getting older,” he has a 
negative review of systems (ROS). His CBC reveals a 
hemoglobin of 10.3 g/dL, a platelet count of 129 mm3, 
and a white cell count of 3.1 X 109 per liter. He is seen 
by a local oncologist and is diagnosed with myelodys-
plastic disorder.

 25.  Which of the following is not true regarding myelo-
dysplasic disorder?

 a.  it has been associated with benzene exposure in 
petroleum workers

 b.  there is a risk of transformation into acute leukemia
 c.  there is a reduction in the production of normal 

red blood cells, platelets, and mature granulocytes
 d.  it is associated with tobacco use and previous che-

motherapy or radiation therapy
 e.  it is most common in 20- to 50-year-old women
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 26.  The following are true regarding the laboratory fea-
tures of myelodysplastic syndromes except:

 a.  anemia with a low reticulocyte count
 b.  thrombocytopenia
 c.  pancytopenia
 d.  bone marrow biopsy shows a shift toward imma-

ture precursors with blast percentage greater than 
20%

 e.  bone marrow biopsy can show granulocytic pre-
cursors with dysplastic features

ANSWERS

 1.  a. Iron deficiency anemia is the most common cause 
of anemia. In this patient, the most likely cause of the 
anemia is excessive blood loss during her menstrual 
periods.

Pernicious anemia, folic acid deficiency anemia, hemo-
lytic anemia, and anemia of chronic disease are not asso-
ciated with the hypochromic, microcytic changes that 
characterize iron deficiency anemia.

 2.  d. The OCP will accomplish the result of reduc-
ing menstrual blood flow and is the drug of choice. 
An NSAID such as naproxen may have a profound 
effect on decreasing the menstrual blood flow. For 
this patient, the appropriate symptomatic treatment 
to build up her iron stores is ferrous sulfate or ferrous 
gluconate. The initial dose of ferrous sulfate should 
be 325 mg two times a day. It may be necessary to use 
ferrous sulfate for only 1 or 2 months; at that time, 
the patient can stop taking iron and continue taking 
the OCP.

 3.  b. The patient has severe menorrhagia with hemo-
dynamic compromise or impending hemodynamic 
compromise. The treatment of choice is IV conju-
gated estrogen, 25 mg, repeated every 4 hours until 
the menorrhagia subsides.

 4.  a. See answer 5.

 5.  c. Iron therapy can be associated with many gas-
trointestinal side effects. To minimize side effects, 
iron supplements should be taken with food; this may 
decrease iron absorption somewhat. Changing to a 
different iron salt or to a controlled-release prepa-
ration may also reduce side effects. Enteric-coated 
preparations are ineffective because they do not dis-
solve in the stomach. Unpredictable absorption and 
local complications of IM administration make the 

IV route preferable when it is necessary to treat with 
parenteral iron. Antacids and caffeinated beverages, 
especially tea, will reduce iron absorption. Vitamin 
C therapy will facilitate iron absorption. Treatment 
goals for iron administration should aim for 150 to 
200 mg of elemental iron per day. Iron therapy should 
continue for 4 to 6 months when the serum ferritin 
level reaches 50 nanograms per milliliter, indicat-
ing adequate iron replacement. Reticulocyte count 
does increase within 1 week of starting iron therapy. 
Enteric-coated preparations have been shown to have 
minimal if any absorption and thus, in prescribing 
iron, it is important to specify not enteric-coated.

 6.  d. Pelvic ultrasound, laparoscopy, and a coagulation 
profile should uncover the potential presence of uter-
ine fibroids, endometriosis, or von Willebrand dis-
ease, respectively. A CT scan of the abdomen/pelvis 
is not indicated.

 7.  c. The most sensitive test for the diagnosis of iron 
deficiency anemia is the serum ferritin level. In iron 
deficiency anemia, the serum ferritin level usually 
decreases first. Thereafter, total iron-binding capac-
ity increases and serum iron levels gradually decrease. 
The transferrin saturation will also decrease at this 
time. The reticulocyte count is not useful in assessing 
the degree of iron deficiency anemia.

 8.  d. Both thalassemia and iron deficiency anemia are 
hypochromic and microcytic. Thalassemia tends to 
be more hypochromic and microcytic than iron defi-
ciency. A quick way to differentiate the two anemias 
is to examine the RBC count. In iron deficiency, the 
number will be low. In thalassemia, the number will 
be normal to high.

 9.  c. Folic acid supplementation is necessary in preg-
nancy to prevent neural tube defects, not macrocytic 
anemia. Iron supplementation is necessary in preg-
nancy to prevent microcytic anemia. A “false” anemia 
is seen because of the relative expansion of the plasma 
volume relative to the RBC mass. Hemoglobinopa-
thies are often first diagnosed when a woman comes 
to the office for prenatal care. Iron deficiency is the 
most common anemia in pregnancy.

 10.  b. Until it is proven otherwise, iron deficiency ane-
mia in a middle-aged or elderly man is the result of 
gastrointestinal blood loss, the most sinister cause of 
which is a gastrointestinal malignant neoplasm. Car-
cinomas of the colon or rectum are the most import-
ant and most common malignant neoplasms found in 
this situation. This patient should have fecal occult 
blood testing followed by colonoscopy. Air-contrast 
barium enema may or may not be indicated for further 
elucidation. If all of the investigations are normal, the 

CLINICAL CASE MANAGEMENT PROBLEM

Distinguish between megaloblastosis and macrocytosis.
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upper gastrointestinal tract should be investigated by 
endoscopy.

Dietary iron deficiency or dietary folic acid deficiency is 
unusual in a 55-year-old man.

A lymphoma is more likely to produce a normochro-
mic, normocytic blood smear rather than a hypochromic, 
microcytic picture.

Bleeding hemorrhoids may also produce iron defi-
ciency anemia in middle-aged men.

Vitamin B12 deficiency resulting from lack of intrin-
sic factor would present as a macrocytic rather than a 
microcytic anemia.

 11.  d. This patient’s hypochromic, microcytic blood 
picture, coupled with a decrease in hemoglobin 
from 13 to 7.5 g/dL in 1 year, is almost certainly the 
result of blood loss from a gastrointestinal malignant 
neoplasm or other bleeding source. It is more than 
likely that she has a gastrointestinal bleed second-
ary to NSAID use, but colon cancer needs to also 
be seriously considered. The discussion in answer 
10 regarding the iron deficiency anemia in men 
also applies to women postmenopause. The other 
common cause of iron deficiency anemia in elderly 
patients is malnutrition.

In contradistinction to hypochromic, microcytic anemia, 
the most common causes of megaloblastic anemia are B12 
and folic acid deficiencies.

 12.  d. The anemia of chronic disease is most often nor-
mochromic and normocytic.

 13.  b. See answer 15.

 14.  d. See answer 15.

 15.  e. The anemia of chronic disease is associated most 
frequently with the following: (1) anemia of chronic 
inflammation that may be associated with infection, 
autoimmune connective tissue disorders, or malig-
nant disease (excluding malignant diseases in which 
blood loss is a major factor, as in colon cancer); (2) 
anemia as a result of chronic renal failure (this is the 
most common cause of anemia of chronic disease); (3) 
anemia as a result of endocrine failure; or (4) anemia 
of hepatic disease. Treatment of anemia of chronic 
disease is aimed at treatment of the underlying con-
dition. In some cases, particularly when chronic renal 
disease or cancer is the causative source, erythropoie-
tin injections are helpful in treating the anemia.

 16.  b. In the United States, the most common category 
of anemia is iron deficiency anemia. In order of fre-
quency, anemia prevalence is as follows:

 1.  Iron deficiency anemia as a result of blood loss 
from (a) excessive menstrual flow and (b) the gas-
trointestinal tract.

 2.  Anemia of chronic disease: The most common 
causes are (a) chronic renal failure and (b) anemia 
resulting from connective tissue disorders.

 3.  Macrocytic anemia generally is caused by (a) per-
nicious anemia or (b) folic acid deficiency anemia.

 4.  Hemolytic anemia caused by either (a) autoim-
mune hemolytic anemias or (b) non–autoimmune 
hemolytic anemias.

 17.  d. The signs and symptoms of pernicious anemia 
can be remembered well by the 5 Ps, namely, (1) pan-
cytopenia, (2) peripheral neuropathy, (3) posterior 
spinal column neuropathy, (4) pyramidal tract signs, 
and (5) papillary (tongue) atrophy.

The blood smear of a patient with pernicious ane-
mia will show the following: megaloblastic anemia as 
demonstrated by MCV greater than 100 mm3, hyper-
segmented (not hyposegmented) neutrophils, and oval 
macrocytes. Vitamin B12 deficiency is common in the 
elderly population (more than 20% in some studies). It 
is often unrecognized because of its subtle early symp-
toms and because true vitamin B12 deficiency can exist 
with a normal blood level. It is defined by serum values 
of cobalamin, homocysteine, and methylmalonic acid. 
Because of the serious neurologic and hematologic con-
sequences, it is important to identify and treat vitamin 
B12 deficiency.

 18.  c. The most significant single determination would 
be serum vitamin B12 level.

 19.  c. Pernicious anemia is defined as a deficiency 
of vitamin B12 resulting from lack of production 
of intrinsic factor by the gastric parietal cells or 
decreased absorption in the terminal ileum. Much less 
commonly, vitamin B12 deficiency results from inade-
quate intake, such as a true vegan diet. Methotrexate 
is a folate inhibitor and is associated with macrocytic 
anemia as a result of folate deficiency. Alcoholism is 
associated with B12 and folate deficiency, but the sur-
gical resection of the terminal ileum is the most likely 
cause of this patient’s anemia.

 20.  c. The acute treatment of pernicious anemia that is 
recommended is 1000 mg/day for 1 week followed 
by 1000 mg/week for 4 weeks and then followed by 
maintenance therapy of 1000 mg/month. Studies 
show that vitamin B12 may be administered orally at 
1000 mcg daily even in pernicious anemia.

 21.  b. The recommended maintenance therapy for vita-
min B12 deficiency classically has been monthly injec-
tion of 1000 mcg of vitamin B12. Oral vitamin B12 is 
now more commonly used. Because the underlying 
cause is a B12 deficiency, administration of folate is 
not the proper treatment. Nonetheless, folate will 
resolve the macrocytic anemia because the anemia 
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itself is caused by an inhibition of nucleic acid syn-
thesis resulting from an inability to regenerate active 
tetrahydrofolate, one of the two functions normally 
provided by vitamin B12. However, administration 
of folate will not prevent the neurologic damage, 
which is a direct effect of a deficiency of vitamin B12 
because of its second normal function as a cofactor in 
the methylmalonyl-CoA mutase reaction. This reac-
tion is a necessary step in the catabolism of fatty acids 
with an odd number of carbons and branched-chain 
fatty acids formed during branched-chain amino acid 
catabolism. (Apparently, when these unusual fatty 
acids are not effectively catabolized, they are incor-
porated into myelin sheets and cause neuropathies.) 
As a consequence, administration of folate in cases 
of megaloblastic anemia will alleviate the hemato-
logic symptoms but will permit the neurologic symp-
toms to progress. Thus, megaloblastic anemia should 
never be treated with folate alone.

 22.  d. The most common cause of folic acid deficiency 
is inadequate intake. Folic acid deficiency is most 
commonly seen in patients with alcoholism, patients 
with a malignant neoplasm, elderly patients, patients 
on a vegan diet, and pregnant patients. Folic acid 
deficiency anemia, such as vitamin B12 deficiency, 
also induces a megaloblastic anemia (see answer 21). 
Patients with pure folic acid deficiency usually have 
normal vitamin B12 levels. Patients with folic acid 
deficiency anemia should be given 1 to 5 mg of folic 
acid/day.

 23.  d. This patient has a mixed-picture anemia primar-
ily because of his gastric bypass, which is preventing 

him from effectively absorbing iron and vitamin B12. 
Anemia of chronic disease would not be associated 
with a high reticulocyte count.

 24.  c. This patient has hemolytic anemia resulting 
from the use of nitrofurantoin. It is unlikely to be 
iron deficiency without the history of heavy men-
ses. Her MCV is not elevated, which makes a folic 
acid deficiency anemia unlikely. Her CBC would 
have been abnormal last year if she had sickle cell 
anemia, which is a normochromic, normocytic 
anemia.

 25.  e. The myelodysplastic syndromes include a het-
erogeneous group of malignant hematopoietic stem 
cell disorders associated with dysplastic and ineffec-
tive blood cell production and a risk of transforma-
tion to acute leukemia.

Myelodysplastic syndromes have been associated with 
previous radiation and chemotherapy, as well as tobacco 
and benzene exposure. It is most commonly seen in older 
men (median age 70 years).

 26.  d. The diagnosis of myelodysplastic syndromes is 
made based upon an evaluation of the bone marrow 
and peripheral smear. Pancytopenia with low plate-
lets, low hemoglobin, and low white cell count (low 
granulocytes) can be seen. The anemia is attributable 
to lack of production of red cells and thus the reticu-
locyte count will be low (unless some other additional 
process is occurring such as increased destruction 
with hemolysis). Bone marrow biopsy shows a shift 
toward immature precursors but by definition the 
blast percentage is less than 20%.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Megaloblastic anemias are only one cause of mac-
rocytosis. The differential diagnosis of macrocytosis 
includes the following: (1) megaloblastic anemias, (2) 
liver disease, (3) reticulocytosis, (4) myeloprolifera-
tive diseases (leukemia and myelofibrosis), (5) multiple 

myeloma, (6) metastatic disease of bone marrow, (7) 
hypothyroidism, (8) aplastic anemia, (9) drugs (cytotoxic 
agents and alcohol), and (10) autoagglutination or cold 
agglutination disease.

SUMMARY

 1.  Normal adult hemoglobin levels are 14 to 18 g/dL for 
men and 12 to 16 g/dL for women.

 2.  Classification of anemias on the basis of cause (pro-
duction, destruction, loss)

 a.  Production problems include the following: (i) 
hemoglobin synthesis disturbances as may be 
caused by iron deficiency, thalassemia, chronic 
disease; (ii) DNA synthesis disturbances that lead 
to megaloblastic anemia; (iii) bone marrow infil-
tration in malignant neoplasms; and (iv) stem cell 

disease as in aplastic anemia and myeloprolifera-
tive disease.

 b.  Destruction problems include the following: (i) intrin-
sic hemolysis as in spherocytosis, sickle cell, enzyme 
deficiencies; and (ii) extrinsic hemolysis as in infec-
tion, immune complexes, thrombocytopenic purpura, 
hemolytic-uremic syndrome, or mechanical valves.

 c.  Blood loss problems include the following: (i) 
excessive menstruation, (ii) bleeding in the gastro-
intestinal or genitourinary tracts, and (iii) trauma.
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SUMMARY—cont’d

 3.  Classification of anemias on the basis of cell size and 
appearance (microcytic, macrocytic, normocytic, 
hypochromic, and normochromic)

 a.  Microcytic anemias may be the result of the follow-
ing: (i) iron deficiency, potentially caused by blood 
loss or nutritional deficiencies; (ii) thalassemias; and 
(iii) chronic disease.

 b.  Macrocytic anemias are either megaloblastic, 
caused by folate or B12 deficiencies, or nonmega-
loblastic, such as from chemotherapy.

 4.  Iron deficiency anemia
 a.  This is the most common cause of anemia.
 b.  The most common cause in premenopausal women 

is excessive menstrual flow.
 c.  Iron deficiency anemia in men or in postmeno-

pausal women should be considered to be from gas-
trointestinal blood loss until it is proved otherwise; 
the most common secondary cause is gastrointesti-
nal malignant neoplasm.

 d.  Iron deficiency anemia is hypochromic, microcytic; 
microcytosis occurs first, and hypochromasia is 
seen in advanced cases.

 e.  Serum ferritin level is usually less than 12 mg/L and 
is the most sensitive test for iron deficiency.

 f.  Most pregnant women with decreased hemoglobin are 
not truly anemic; they simply have a greater increase 
in plasma volume than in RBC mass. True anemia in 
pregnancy has been defined by the U.S. Centers for 
Disease Control and Prevention as a hemoglobin level 
of less than 11 g/dL in the first and third trimesters or 
less than 10.5 g/dL in the second trimester.

 g.  Investigations in women with excessive menstrual 
flow include pelvic ultrasound or laparoscopy (uter-
ine fibroids and endometriosis) and coagulation dis-
orders (e.g., von Willebrand disease).

 h.  Treatment of iron deficiency anemia: (i) find the 
cause and correct if possible; (ii) administer ferrous 
sulfate 325 mg two times a day; for menorrhagia: 
prophylaxis with OCP; and severe menorrhagia with 
unstable vital signs, use IV conjugated estrogen.

 5.  Anemia of chronic disease
 a.  Anemia of chronic disease is normochromic, 

normocytic.
 b.  Causes of anemia of chronic disease are as follows: (i) 

chronic renal failure (most common), (ii) connective 
tissue disorders (autoimmune diseases), (iii) malig-
nant neoplasms (except gastrointestinal blood loss) 
such as multiple myeloma or lymphomas, (iv) inflam-
matory diseases, and (v) chronic hepatic disease.

 c.  Make the diagnosis (find the cause) and treat the 
cause.

 6.  Megaloblastic anemia as a result of a vitamin B12 
deficiency

 a.  Pernicious anemia is the most common cause. It 
is from vitamin B12 deficiency caused by lack of 

intrinsic factor. Other causes of vitamin B12 defi-
ciency are total or subtotal gastrectomy and a vegan 
diet.

 b.  Blood smear: (i) MCV of greater than 100 mm3, 
(ii) hypersegmented neutrophils, and (iii) oval 
macrocytes.

 c.  Confirming tests are determination of the serum 
vitamin B12 level and a Schilling test.

 d.  The five defining p’s are as follows: (i) pancytope-
nia, (ii) peripheral neuropathy, (iii) posterior spinal 
column neuropathy, (iv) papillary (tongue) atrophy, 
and (v) pyramidal tract signs.

 e.  Treatment: (i) vitamin B12 oral 1000 mcg/day, or 
(ii) vitamin B12 subcutaneous (SC) 1000 mg/week 
acutely, and (iii) vitamin B12 SC 1000 mg/month.

 f.  Remember that a vitamin B12 deficiency may also 
induce a neuropathy.

 7.  Megaloblastic anemia resulting from folic acid 
deficiency

 a.  Diagnosis: blood smear with hypersegmented neu-
trophils and macroovalocytes.

 b.  Confirmation: decreased serum folate or RBC 
folate.

 c.  Most common cause of folic acid deficiency is a 
dietary deficiency associated with alcoholism, vegan 
diet, and elderly patients on a “tea and toast” diet; it 
also results from medications such as methotrexate 
and OCPs, pregnancy, and malignant disease.

 d.  Folic acid supplementation is recommended for all 
pregnant women (1 mg).

 8.  Hemolytic anemias
 a.  Classification: (i) autoimmune hemolytic anemias 

and (ii) non–autoimmune hemolytic anemias.
 b.  Common causes are as follows: (i) drugs (iatrogenic 

disease), the most common cause of hemolytic ane-
mia; (ii) lymphoproliferative disorders (chronic 
lymphocytic leukemia and non-Hodgkin lym-
phoma); (iii) autoimmune connective tissue disor-
ders (systemic lupus erythematosus and rheumatoid 
arthritis); (iv) infections (Epstein-Barr virus, cyto-
megalovirus, Mycoplasma pneumoniae, and human 
immunodeficiency virus); (v) glucose-6-phosphate 
dehydrogenase deficiency; and (vi) paroxysmal cold 
hemoglobinuria.

 c.  Diagnosis: (i) Coombs test (direct and indirect) and 
(ii) reticulocyte count (elevated).

 d.  Treatment: (i) corticosteroids, (ii) splenectomy (in 
those who do not respond), and (iii) IV immune 
globulin.

 9.  Miscellaneous disorders include the following: (a) 
aplastic anemias, (b) thalassemia, (c) sickle cell disease, 
(d) hemophilia, (e) platelet-associated bleeding disor-
ders, and (f) disseminated intravascular coagulation.
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C H A P T ER  64

Certain Hematologic Conditions

CLINICAL CASE PROBLEM 1

A 16-Year-Old Boy with a Supraclavicular 
Mass

A 16-year-old boy is brought to your office by his mother. 
He has noticed a significant swelling in the left supra-
clavicular area that has been present for approximately 
4 months. He did not think it was important initially; but 
when it gradually increased in size, he became con-
cerned. According to the patient, it has not been tender 
or warm to the touch. He has had no fever, chills, nau-
sea, vomiting, fatigue or malaise, weight loss, or other 
symptoms.

On examination, vital signs are normal. A mass mea-
suring 2.5 × 1.5 cm is palpated overlying the trapezius 
muscle superior to the left scapula. His thorax is oth-
erwise normal to palpation, auscultation, and percus-
sion. The abdomen is soft. There is no hepatomegaly or 
splenomegaly. The skin is benign. No significant lymph 
node enlargement is present in the cervical, axillary, or 
inguinal regions.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most appropriate definitive diagnostic step 
for this patient?

 a.  a complete blood workup
 b.  a fine-needle biopsy
 c.  an excisional biopsy
 d.  a chest radiograph
 e.  none of the above

 2.  The evaluation produces a report that reads as follows: 
“Reed-Sternberg cells present.” What is the most 
likely diagnosis?

 a.  reactive lymph node enlargement
 b.  acquired immunodeficiency syndrome (AIDS)
 c.  metastatic carcinoma
 d.  Hodgkin disease
 e.  non-Hodgkin lymphoma

 3.  What is (are) the next step(s) in the investigation of 
this patient?

 a.  computed tomography (CT) scan of the abdomen
 b.  radiation therapy
 c.  combination chemotherapy
 d.  bone scan
 e.  a and d

 4.  In the staging of the disease from which this patient 
suffers, there are two distinct categories, A and B. To 
what do these two categories refer?

 a.  the presence or absence of metastases
 b.  the presence or absence of symptoms
 c.  the presence or absence of bone marrow involvement
 d.  the possibility or nonpossibility of cure
 e.  the presence or absence of intraabdominal disease

 5.  The patient’s disease is staged, and he is found to have 
disease throughout the mediastinum but not below the 
diaphragm. At this time, what type of therapy is likely 
to be administered?

 a.  no therapy is indicated at this time; await the devel-
opment of symptoms

 b.  combination chemotherapy
 c.  radiation therapy
 d.  combination chemotherapy plus radiotherapy
 e.  radical surgery
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 6.  The patient’s mother asks you about his progno-
sis. Which of the following is not true regarding this 
patient’s illness?

 a.  most patients with this disease have an overall sur-
vival of between 80% and 90%

 b.  he may be at risk for premature cardiovascular dis-
ease as a result of treatment

 c.  he may be at increased risk for infertility
 d.  he may be at increased risk for secondary malignant 

neoplasms
 e.  once treated, he will have little risk of recurrence

CLINICAL CASE PROBLEM 2

A 62-Year-Old Man with Swellings in His Neck 
and Elbows and Chest Pains

A 62-year-old man comes to your office to reassure him-
self about “some swellings in my neck, elbows, as well 
as some chest pain.” The other presenting symptom is 
profound fatigue for 3 months. On examination, his vital 
signs are normal, but he looks pale. He has unintention-
ally lost 20 lbs since a visit 1 year ago. He has multiple 
enlarged cervical lymph nodes, and palpable bilateral 
epitrochlear nodes measure 1 to 2 cm in diameter. His 
liver edge is palpated approximately 3 cm below the left 
costal edge, and the tip of the spleen can be felt when 
he lies on his side.

 7.  If you could select only one test to perform on this 
patient, which of the following would you select?

 a.  enzyme-linked immunosorbent assay human 
immunodeficiency virus (HIV) screening test

 b.  immunoglobulin G viral capsid antigen (IgG 
VCA) antibody titer for cytomegalovirus

 c.  IgG VCA antibody titer for toxoplasmosis
 d.  CT scan of the chest
 e.  excisional lymph node biopsy

 8.  The test you ordered is performed. The result shows 
diffuse small cleaved cell (diffuse poorly differenti-
ated lymphocytic) histology. Based on what you cur-
rently know, what is the most likely diagnosis?

 a.  non-Hodgkin lymphoma
 b.  Hodgkin disease
 c.  systemic toxoplasmosis: systemic immune deficiency
 d.  systemic cytomegalovirus: systemic immune 

deficiency
 e.  AIDS

 9.  The patient turns out to have an advanced (stage 
III) follicular form of non-Hodgkin lymphoma. 
The treatment of choice may include which of the 
following?

 a.  zidovudine (azidothymidine, AZT)
 b.  intensive chemotherapy and bone marrow 

transplantation
 c.  interferon alpha and monoclonal antibodies

 d.  intensive chemotherapy and radiotherapy
 e.  c and d

 10.  Which of the following statements is true regarding 
the illness seen in this patient?

 a.  it is more common in younger individuals
 b.  patients usually have a normal life span without 

treatment
 c.  there appears to be a relationship with the Epstein-

Barr virus in some forms of the disease
 d.  it is less common than the Hodgkin form of 

lymphoma
 e.  there is no relationship between the incidence of 

disease and HIV disease

CLINICAL CASE PROBLEM 3

A 62-Year-Old Man with “Bone Pain” in His 
“Breast Bone” and Skull

A 62-year-old man comes to your office with a chief 
complaint of “bone pain” in “my breast bone and my 
skull, Doc.” He tells you that the pain first occurred a 
year ago. He was sure it was not serious, but “the wife 
kept bugging me until I gave in and made an appoint-
ment.” The patient appears pale and tells you that he 
has been feeling tired lately and a bit “weak, depressed, 
and maybe confused.”

He had a “touch of the flu” a few months ago. His 
wife tells you that this touch of the flu was actually bac-
terial pneumonia (organism Streptococcus pneumoniae). On 
examination, the patient has a tender sternum, tender 
occipital area of the skull, and pale conjunctivae.

You perform a series of laboratory tests. The results 
are as follows: hemoglobin, 8.5 g/dL; normochromic, 
normocytic anemia; erythrocyte sedimentation rate 
(ESR), 55 mm/h; platelets, 15,000/mm3; serum calcium, 
14 mg/dL; Na+, 151 mEq/L; and serum creatinine, 5.3 
mmol/L.

 11.  Based on the information you now have for this case, 
what is the most likely diagnosis?

 a.  metastatic carcinoma: metastasized to bone
 b.  chronic lymphocytic leukemia
 c.  multiple myeloma
 d.  chronic renal failure: secondary to macro glo-

bulinemia
 e.  chronic myelogenous leukemia

 12.  Further investigations substantiate your findings. 
What is the treatment of choice at this time?

 a.  induction therapy and then bone marrow 
transplantation

 b.  total body radiotherapy
 c.  adjuvant combination chemotherapy: doxorubicin 

(Adriamycin), vincristine, bleomycin
 d.  melphalan plus prednisone
 e.  none of the above

http://internalmedicinebook.com



SECTION THREE  Adult Medicine332

 13.  The patient’s disease is the result of a proliferation of 
which of the following?

 a.  myeloblasts
 b.  lymphoblasts
 c.  metastatic cancer cells
 d.  plasma cells
 e.  none of the above

MATCHING QUESTIONS

Match each numbered question in part B (questions 14 
to 25) describing a hematologic disorder with the appro-
priate disease listed in part A. Each disease may be used 
once, twice, three times, or not at all.

PART A : DISEASES

 a.  Aplastic anemia
 b.  Secondary polycythemia
 c.  Hemolytic anemia
 d.  Drug-induced thrombocytopenia
 e.  Idiopathic thrombocytopenic purpura
 f.  Sickle cell disease
 g.  Sickle cell trait
 h.  Preleukemia
 i.  Acute lymphocytic leukemia
 j.  Disseminated intravascular coagulation
 k.  Hemophilia
 l.  Multiple myeloma
 m.  Chronic lymphocytic leukemia
 n.  Hemochromatosis
 o.  Acute myelogenous leukemia
 p.  Chronic myelogenous leukemia
 q.  Cutaneous T-cell leukemia
 r.  Neutrophilia
 s.  von Willebrand disease
 t.  Thalassemia
 u.  Hairy cell leukemia
 v.  Acute intermittent porphyria
 w.  Polycythemia rubra vera
 x.  Secondary thrombocytopenia
 y.  Transfusion reaction
 z.  Myelofibrosis

PART B : DESCRIPTION

 14.  Choice _______
	 •	 	Disease	 is	 associated	with	excessive	proliferation	

of erythroid, granulocytic, and megakaryocytic 
precursors.

	 •	 	Splenomegaly	is	almost	universal	in	this	disease.
	 •	 	Disease	 has	 significantly	 elevated	 red	 blood	 cell	

mass.
	 •	 	Patient	presents	with	plethora.
	 •	 	Disease	characteristically	has	thrombocytosis.
 15.  Choice _______
	 •	 	Disease	 produces	 a	 major	 disorder	 of	 the	 bone	

marrow.

	 •	 	Splenomegaly	is	present	in	all	patients.
	 •	 	As	 the	 disease	 progresses,	 patients	 experience	

weight loss, skin and mucous membrane bleeding, 
bone pain, jaundice, and lymphadenopathy.

	 •	 	Bone	marrow	tap	is	almost	always	unsuccessful;	it	
is known as a dry tap.

	 •	 	Bone	marrow	 biopsy	 reveals	 fibrosis	 of	 marrow	
spaces and osteosclerosis.

 16.  Choice _______
	 •	 	This	disease	has	the	presence	of	the	Philadelphia	

chromosome.
	 •	 	When	 this	 disease	 is	 diagnosed,	 the	 total	 white	

blood cell count is often greater than 200,000 
cells/mm3.

	 •	 	The	disease	usually	follows	this	course:	(a)	chronic	
phase of variable duration, (b) blastic transforma-
tion, with (c) some patients experiencing a distinct 
intermediate accelerated phase.

	 •	 	The	 most	 consistent	 physical	 finding	 is	
splenomegaly.

	 •	 	This	 is	 the	 most	 common	 serious	 hematologic	
disorder diagnosed in patients who survived the 
atomic bombs of Hiroshima and Nagasaki.

 17.  Choice _______
	 •	 	This	form	of	leukemia	is	the	most	common	form	

of leukemia in the United States.
	 •	 	The	disease	is	usually	seen	in	patients	older	than	

50 years.
	 •	 	The	 abnormal	 cells	 morphologically	 resem-

ble mature, small lymphocytes of the peripheral 
blood and accumulate in the bone marrow, blood, 
lymph nodes, and spleen in large numbers.

	 •	 	This	disease	has	an	“indolent	nature.”
	 •	 	Median	survival	is	greater	than	10	years,	and	many	

patients require no treatment.
 18.  Choice _______
	 •	 	This	 disease	 has	 characteristic	 cells	 that	 exhibit	

cytoplasmic projections on their surfaces.
	 •	 	This	disease	is	the	result	of	an	expansion	of	neo-

plastic type B lymphocytes.
	 •	 	This	 disease	 usually	 presents	 in	 male	 patients	

older than 40 years.
	 •	 	Approximately	30%	of	patients	with	 this	disease	

have a vasculitis-like disorder.
	 •	 	The	 treatment	 of	 choice	 for	 this	 disease	 is	

cladribine.
 19.  Choice _______
	 •	 	This	 disease	 is	 a	 disease	 of	 children	 and	 young	

adults.
	 •	 	This	disease	is	characterized	by	the	clonal	prolif-

eration of immature hematopoietic cells.
	 •	 	The	most	common	abnormal	cells	seen	on	bone	

marrow biopsy are immature lymphoblasts.
	 •	 	Infection	is	a	nearly	universal	complication.
	 •	 	Approximately	50%	of	patients	are	either	cured	or	

characterized as being in long-term remission.
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 20.  Choice _______
	 •	 	The	 incidence	 of	 this	 disease	 increases	 with	

increasing age.
	 •	 	The	most	common	abnormal	cells	seen	on	bone	

marrow biopsy are immature myeloblasts or 
immature promyelocytes.

	 •	 	Some	patients	with	 this	disease	develop	 the	dis-
ease after either a preleukemia syndrome or a 
myelodysplastic syndrome.

	 •	 	Between	10%	and	30%	of	patients	with	this	dis-
ease survive 5 years; most of these patients are 
likely to survive long term.

	 •	 	Bone	 marrow	 transplantation	 from	 either	
an identical twin or a human leukocyte anti-
gen identical sibling is an important part of 
treatment.

 21.  Choice _______
	 •	 	This	disease	usually	follows	recovery	from	either	

a viral exanthem or a viral upper respiratory tract 
illness.

	 •	 	The	 acute	 form	 of	 this	 disease	 is	 caused	 by	
immune complexes containing viral antigens that 
bind to platelet receptors.

	 •	 	This	disease	produces	a	profound	rapid	decrease	
in the cell line in question.

	 •	 	Corticosteroids	 are	 the	 agents	 of	 choice	 in	 the	
treatment of this disease.

	 •	 	In	 severe	 cases	of	 this	disease,	 splenectomy	may	
need to be performed.

 22.  Choice _______
	 •	 	This	 is	 the	 most	 common	 inherited	 bleeding	

disorder.
	 •	 	The	factor	that	is	missing	in	this	disease	is	respon-

sible for platelet adhesion.
	 •	 	The	 factor	 that	 is	 missing	 in	 this	 disease	 also	

serves as a plasma carrier for factor VIII.
	 •	 	Women	with	this	disorder	initially	may	be	diag-

nosed because of severe menorrhagia.
	 •	 	The	 treatment	 of	 choice	 for	 this	 disease	 is	

cryoprecipitate.
 23.  Choice _______
	 •	 	This	 disease	 is	 associated	 most	 frequently	 with	

obstetric catastrophes.
	 •	 	Other	 major	 causes	 of	 this	 disease	 are	 major	

trauma, metastatic malignant neoplasms, and bac-
terial sepsis.

	 •	 	In	 this	 disease,	 the	 combination	 of	 potent	
thrombogenic stimuli causes the deposition of 
small thrombi and small emboli throughout the 
microvasculature.

	 •	 	Most	patients	with	this	disease	have	extensive	skin	
and mucous membrane bleeding and hemorrhage 
from multiple sites.

	 •	 	Patients	with	bleeding	as	a	major	symptom	should	
receive fresh frozen plasma as therapy for the 
disorder.

24.  Choice ______
	 •	 	Symptoms	include	episodes	of	acute	severe	pain.
	 •	 	Pain	episodes	can	be	caused	by	dehydration,	infec-

tion, or weather change.
	 •	 	Pain	episodes	can	be	associated	with	fever,	tachy-

pnea, nausea, and vomiting.
	 •	 	This	is	an	inherited	disorder.
	 •	 	There	is	an	increased	risk	of	stroke	at	a	young	age.
	 •	 	This	 disease	 is	 characterized	 by	 functional	

asplenia.
 25.  Choice ____
	 •	 	Bone	marrow	shows	diminished	or	absent	hema-

topoietic precursors.
	 •	 	This	disorder	is	characterized	by	pancytopenia	on	

peripheral blood analysis.
	 •	 	This	disorder	can	be	congenital.
	 •	 	This	disorder	 can	be	 acquired	 from	exposure	 to	

drugs and chemicals, ionizing radiation, or viruses.

ANSWERS

 1.  c. This patient should have an excisional biopsy of 
the mass performed as soon as possible. Although 
a piece of tissue could be removed (a fine-nee-
dle biopsy), an excisional biopsy makes more sense 
because the diagnosis of a malignant disease often 
requires histologic identification of cell types, usually 
detected by lymph node biopsy. Fine-needle aspirate 
is often inadequate for detection of certain types of 
these cells. Excisional node biopsy is therefore pref-
erable to approaches that do not yield accurate and 
timely diagnosis. Although it would not necessarily 
be incorrect to obtain a chest radiograph and com-
plete blood count (CBC), even with normal findings 
on chest examination and CBC, the possibility of a 
malignant neoplasm must be ruled out by biopsy.

 2.  d. The anatomic pathology report of Reed-Ster-
nberg cells present (these are large binucleate cells 
with single distinct nucleoli) is pathognomonic of 
Hodgkin disease. One or two unexplained, enlarged 
lymph nodes in a young person indicate Hodgkin 
disease until it is proved otherwise. Hodgkin disease 
most commonly presents with painless lymphade-
nopathy. The so-called classic symptoms of fever, 
weight loss, and night sweats are present in only a 
small number of patients and usually in those with 
more aggressive disease. Excisional biopsy should 
always be undertaken as the diagnostic procedure 
of choice. Fine-needle aspirate is often inadequate 
for detection of Reed-Sternberg cells, and 20% of 
interventional radiologic procedures performed to 
diagnose Hodgkin disease give false-negative results. 
Hodgkin disease is one of the most important success 
stories of medical oncology. It was once uniformly 
fatal, but now the majority of patients are cured.
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 3.  e. After an anatomic diagnosis is made, the disease 
must be staged. Clinical staging of Hodgkin disease 
includes physical examination of all lymph node 
regions; chest radiograph; CT scan of the chest, 
abdomen, and pelvis; nuclear imaging with gallium 
scans or positron emission tomography; bone scans; 
and bone marrow biopsy. Pathologic staging by open 
laparotomy is also done. The Ann Arbor Staging 
Classification of Hodgkin disease is as follows: stage 
I, single lymph node or single extralymphatic organ; 
stage II, two or more lymph nodes on the same side 
of the diaphragm; stage III, lymph nodes involved on 
both sides of the diaphragm or localized involvement 
of spleen or extralymphatic organ or both; and stage 
IV, diffuse or disseminated disease or involvement of 
the liver or bone marrow.

 4.  b. The staging is added further by the presence 
or absence of the following symptoms: fever, night 
sweats, and weight loss of greater than 10% in the past 
6 months. The presence of any of the symptoms indi-
cates that the stage of the disease should be labeled B. 
The absence of any of these symptoms indicates that 
the stage of the disease should be labeled A.

 5.  d. Although extended radiation therapy was suc-
cessful in the treatment of patients with early Hod-
gkin disease, patients experienced an increased risk 
of cardiovascular disease and second cancers. To 
reduce these risks of therapy for early-stage dis-
ease, combined therapy is now preferred. This has 
resulted in improved tumor control with no obvi-
ous increased risk for death from any particular 
cause in long-term follow-up. Unfortunately, che-
motherapy alone is slightly inferior to combined 
therapy in disease eradication, but chemotherapy is 
advancing, and the search continues for treatment 
that obviates the need for radiotherapy, particu-
larly in children.

 6.  e. As previously mentioned, Hodgkin disease is one 
of the major success stories in cancer treatment. Sur-
vival rates are greater than 80%, and patients have 
the potential for cure regardless of initial stage of 
presentation. However, successful treatment has not 
been without associated negative effects. Secondary 
cancers and coronary artery disease result in prema-
ture death for many patients, and infertility is not 
uncommon for many patients. Early recurrence is 
always a probability, but most patients beat this can-
cer and go on to live productive lives.

 7.  e. The one test you should have done is excisional 
lymph node biopsy.

 8.  a. This patient has non-Hodgkin lymphoma. The 
characteristics that suggest this diagnosis rather than 

Hodgkin disease are the presence of lymph nodes  
draining the Waldeyer ring, the presence of epitroch-
lear lymph nodes, and the presence of chest pain  
suggesting involvement of lung tissue. The lymph 
node histology involving non-Hodgkin lymphoma 
is not discussed in detail. However, the lymph node 
pathology of diffuse small cleaved cells (diffuse poorly  
differentiated lymphocytic) suggests a high-grade 
lymphoma with extensive involvement including the 
liver, spleen, and bone marrow. The physical exam-
ination confirms the possibility of the first two. Stag-
ing is similar (although not identical) to the staging 
for Hodgkin disease. Non-Hodgkin lymphoma can  
be found in nodal sites, viscera, or both. Extran-
odal disease is often solitary. Waldeyer ring, upper 
gastrointestinal tract, testes, and bone are the most 
common extranodal sites. The staging of non- 
Hodgkin lymphoma is divided into early and late 
stages of indolent (follicular) disease and aggressive 
disease. Histologic grading differentiates tumors into 
low-, intermediate-, and high-grade neoplasia.

 9.  e. Treatment modalities are based on diagnosed 
staging and disease aggressiveness. Indolent disease in 
early stages (I and II) is generally treated with radio-
therapy. Patients with advanced stages (III and IV) of 
follicular lymphoma have a median survival measured 
in years, and the natural history is variable, leading 
many asymptomatic patients to reasonably choose a 
watchful waiting strategy. For patients with progres-
sive or symptomatic disease, treatment approaches 
include radiotherapy, chemotherapy, or both. Most 
patients respond to chemotherapy, but duration of 
response is usually only 1 or 2 years. Less than one 
third of patients remain in remission for greater than 
5 years. Interferon alpha and monoclonal antibod-
ies have also been demonstrated to be beneficial in 
primary therapy for follicular lymphoma. In aggres-
sive disease, combined therapy is an accepted stan-
dard of care for patients with early-stage disease (I 
and II). Combined therapy is also used for late-stage 
disease in aggressive non-Hodgkin lymphomas, but  
response rates are less than 50% despite aggressive 
treatment regimens. Bone marrow transplantation 
after aggressive chemotherapy shows promise as an 
effective treatment.

 10.  c. Non-Hodgkin lymphoma is responsible for up to 
80% of lymphomas, making it much more common 
than Hodgkin lymphoma. Approximately 60,000 
people in the United States develop non-Hodgkin 
lymphoma each year, leading to more than 26,000 
deaths. The disease is more common in older indi-
viduals, and prognosis for a normal life span is poor 
with and without treatment. There appears to be a 
relationship with the Epstein-Barr virus in some 
forms of the disease, and the incidence of disease 
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has increased partly as a result of HIV disease, which 
confers greater risk.

 11.  c. The crucial elements of this patient’s history, 
physical examination, and laboratory data are as 
follows:

	 •	 	Signs	of	bone	pain	(sternum	and	skull)	and	anemia
	 •	 	Symptoms	of	weakness,	depression,	fatigue,	and	

confusion
	 •	 	Recent	history	of	bacterial	pneumonia;	possible	

immune suppression
	 •	 	Laboratory	evidence	of	the	following:	(a)	ane-

mia, usually normocytic, but rouleaux formation 
is common; (b) hypercalcemia; (c) renal failure; 
(d) thrombocytopenia; (e) hyponatremia; and (f) 
elevated ESR.

The combination of bone pain (location-specific), hyper-
calcemia, normochromic normocytic anemia, renal fail-
ure, weakness, depression, confusion, and history of 
bacterial pneumonia points to the diagnosis of multiple 
myeloma. The diagnosis will be substantiated by skull 
radiograph (showing punched-out lesions), serum elec-
trophoresis with monoclonal peak, and demonstration 
of Bence Jones protein in the urine. Multiple myeloma 
is a disease of older patients, with the mean age being 
68 years. It appears to be more common than average in 
farmers, petroleum workers, wood workers, and leather 
workers.

 12.  a. The treatment of choice for multiple myeloma 
used to be a standard combination of melphalan 
and prednisone; more recently, chemotherapy with 
alkylating agents (vincristine, doxorubicin, and dexa-
methasone) is also being used. The median survival 
rate with these regimens was 36 months.

Now, newly diagnosed patients with good performance 
status are being treated with induction chemotherapy 

and autologous stem cell transplantation, resulting in 
improved survival, particularly for patients younger than 
60 years. Thalidomide has been found to be effective 
in patients with refractory myeloma. Supportive care 
measures have also improved, including the use of bis-
phosphonates to prevent osteolytic lesions. Additional 
treatment with radiation for bone pain and aggressive 
treatment for hypercalcemia are important. With newer 
treatment regimens, patients may live long periods with 
virtually no symptoms.

 13.  d. On pathologic examination, multiple myeloma is 
a plasma cell malignancy or proliferation.

 14.  w. Polycythemia rubra vera

 15.  z. Myelofibrosis

 16.  p. Chronic myelogenous leukemia

 17.  m. Chronic lymphocytic leukemia

 18.  u. Hairy cell leukemia

 19.  i. Acute lymphocytic leukemia

 20.  o. Acute myelogenous leukemia

 21.  e. Idiopathic thrombocytopenic purpura

 22.  s. von Willebrand disease

 23.  j. Disseminated intravascular coagulation

 24.  f. Sickle cell disease

 25.  a. Aplastic anemia

SUMMARY

Most Common Solid Hematologic Malignant 
Neoplasms Are the Lymphomas

 1.  Disorder types and their prevalence
 a.  Non-Hodgkin lymphoma: most common (60,000 

new cases per year in the United States)
 b.  Hodgkin lymphoma: second most common (7500 

new cases per year in the United States)
 2.  Signs and symptoms
 a.  The most common sign/symptom is solitary or 

nonsolitary lymph node enlargement.
 b.  The presence or absence of systemic symptoms is 

not only a staging phenomenon (A or B) but also 
prognostic.

 c.  The most common systemic symptoms include 
weight loss, night sweats, fevers, and pain.

 3.  Differentiation of Hodgkin lymphoma from non- 
Hodgkin lymphoma

 a.  Reed-Sternberg cells are pathognomonic of Hod-
gkin lymphoma.

 b.  Lymph node enlargement in the supraclavicular 
area is common for Hodgkin disease.

 c.  In non-Hodgkin lymphoma, the lymph nodes drain 
the Waldeyer ring and epitrochlear nodes are most 
commonly enlarged.

 d.  Non-Hodgkin lymphoma often presents with 
mediastinal, abdominal, and extranodal symptoms.

 4.  Prognosis
 a.  Hodgkin lymphoma has a much better prognosis 

than non-Hodgkin lymphoma. Treatment of Hod-
gkin lymphoma results in cure up to 80% of the 
time.
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SUMMARY—cont’d

 b.  Prognosis depends on accurate staging.
 5.  Treatment: Hodgkin lymphoma and non-Hodgkin 

lymphoma are treated with a combination of chemo-
therapy and radiation. Monoclonal antibodies are also 
used. See Answers 5 and 9.

Multiple Myeloma
 1.  Prevalence: multiple myeloma is mainly a disease of 

the elderly
 2.  Pathology: plasma cell malignancy or plasma cell 

proliferation
 3.  Signs and symptoms: (a) bone pain (sternum, skull, 

ribs, and back); (b) anemia (normochromic, normo-
cytic); (c) immune suppression (history of bacterial 
infections); (d) renal failure; (e) hypercalcemia; and (f) 
weakness, confusion, depression, fatigue

 4.  Diagnosis: (a) serum protein electrophoresis, (b) bone 
marrow biopsy, and (c) Bence Jones protein in the urine

Miscellaneous Important Hematologic 
Conditions

 1.  Polycythemia rubra vera
 a.  Plethora, sometimes cyanosis
 b.  Proliferation of all hematopoietic cell lines
 c.  Elevated hemoglobin, red blood cell mass, and 

thrombocytosis
 2.  Myelofibrosis
 a.  Weight loss
 b.  Bleeding from skin and mucous membranes
 c.  Bone marrow biopsy: dry tap, normal bone mar-

row replaced by fibrotic material
 3.  Chronic myelogenous leukemia
 a.  Atomic bomb survivors (or other radiation 

victims)
 b.  Philadelphia chromosome
 c.  White blood cells at diagnosis often more than 

200,000/mm3

 d.  Chronic phase followed by blastic phase
 4.  Chronic lymphocytic leukemia
 a.  Most common leukemia in the United States

 b.  Disease of older patients
 c.  Indolent nature; no treatment needed in many 

patients; median survival 10 years
 5.  Hairy cell leukemia
 a.  Cytoplasmic projections give disorder its name
 b.  Remarkably effective treatment with cladribine
 c.  Usually manifested with pancytopenia
 6.  Acute lymphocytic leukemia
 a.  Disease of children
 b.  Immature lymphoblasts
 c.  Infections common
 d.  Up to a 70% cure rate at present
 7.  Acute myeloblastic leukemia
 a.  Most common acute leukemia of adults
 b.  Auer rods pathognomonic
 c.  Immature myeloblasts on smear
 d.  Infections common
 e.  Bone marrow transplantation essential for sur-

vival (10% to 30%)
 f.  May follow myelodysplastic disorder or 

preleukemia
 8.  Idiopathic thrombocytopenic purpura
 a.  Acute onset after viral exanthem or viral infection
 b.  Rapid drop in platelet count
 c.  Corticosteroids treatment of choice; splenectomy 

in resistant cases
 9.  von Willebrand disease
 a.  Most common inherited bleeding disorder
 b.  Results from a factor VIII deficiency
 c.  Often manifested as severe menorrhagia in 

women
 d.  Factor VIII concentrates treatment of choice
 10.  Disseminated intravascular coagulation
 a.  Follows obstetric catastrophes, major trauma, 

metastatic malignant neoplasms, or bacterial 
sepsis

 b.  Microemboli or microthrombi in vasculature
 c.  Profuse bleeding from many sites
 d.  Treatment: fresh frozen plasma for severe 

bleeding
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C H A P T ER  65

Breast, Lung, and Brain Cancer

CLINICAL CASE PROBLEM 1

A 38-Year-Old Woman with BRCA1 and 
BRCA2 Mutations and Three First-Degree 
Relatives with Breast Cancer

A 38-year-old woman comes to the office for counsel-
ing about news she received from the geneticist. She 
has been told that she has breast cancer susceptibil-
ity genes BRCA1 and BRCA2, which are responsible for 
up to 15% of all breast cancers, and that women with 
these mutations have a cumulative risk for development 
of breast cancer of 65% with BRCA1 and up to 45% 
with BRCA2 by the age of 70 years. She is at a loss for 
what to do and is coming to you for information and 
advice.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Regarding the use of chemoprevention in patients 
with these genes, you tell her which of the following?

 a.  there is nothing that can be done to prevent her 
from developing breast cancer

 b.  her first-degree relatives are of no bearing on her risk
 c.  reduction of exposure to estrogen through oopho-

rectomy reduces risk
 d.  use of tamoxifen reduces risk
 e.  c and d

 2.  Regarding prophylactic mastectomy, which of the fol-
lowing is (are) true?

 a.  this is a barbaric procedure of no proven value
 b.  minimal benefit is gained in performing this proce-

dure after the age of 60 years
 c.  unilateral surgery for the right breast is rec-

ommended because incidence is highest in this 
location

 d.  reduction in breast cancer incidence after surgery 
approaches 90%

 e.  b and d

CLINICAL CASE PROBLEM 2

A 62-Year-Old Woman with a Solitary 
Pulmonary Nodule

A 62-year-old woman comes to your office with her 
chest radiograph performed at her place of employ-
ment. She was not informed of the result but that she 
needed to see her primary care physician as soon as 
possible. She feels fine but has a 20 pack-year history 
of smoking cigarettes. The film reveals a 1.5-cm nodule 
completely surrounded by normal lung parenchyma in 
her right upper lobe.

 3.  Which of the following, if present, is suggestive of a 
malignant neoplasm in the setting of a solitary pulmo-
nary nodule?

 a.  the presence of corona radiata, linear strands 
extending out from the nodule

 b.  calcifications within the lesion
 c.  smooth borders to the nodule
 d.  the presence of the nodule on previous films
 e.  cross-sectional diameter of less than 2 cm

 4.  Which of the following is (are) true regarding nonsur-
gical approaches to the diagnosis of solitary pulmonary 
nodules?

 a.  computed tomography (CT) densitometry mea-
sures attenuation values that are higher in malig-
nant lesions

 b.  contrast-enhanced spiral CT has a sensitivity of 
95% and a specificity of 70% to 90%

 c.  specificity of transthoracic fine-needle aspiration 
biopsy is virtually 100%

 d.  bronchoscopy sensitivity for lesions 1.5 cm or 
smaller is approximately 40%

 e.  b and c

 5.  Which of the following is not true regarding video-as-
sisted thoracoscopic surgery (VATS)?

 a.  VATS lowers morbidity in resection of nodules 
compared with open thoracotomy

 b.  all patients with solitary nodules are candidates for 
VATS

 c.  VATS shortens hospital length of stay in nodule 
resection

 d.  VATS is especially successful for treatment of 
peripheral lung lesions

 e.  VATS allows intraoperative decision about whether 
to proceed to lobectomy

 6.  Which of the following is (are) true regarding lung 
cancer?

 a.  non–small cell carcinoma is less common than small 
cell cancers

 b.  surgery plays the major role in management of 
stage I and stage II non–small cell lung cancers

 c.  adjuvant radiation increases survival time in non–
small cell cancer

 d.  surgery is the treatment of choice in small cell cancer
 e.  single-drug chemotherapy is effective in patients 

with extensive small cell carcinoma

CLINICAL CASE PROBLEM 3

A 79-Year-Old Man with a Bad Headache

A 79-year-old farmer presents to your office complain-
ing of bad headaches. They have been worsening 
during the past several months, and lately he has devel-
oped accompanying nausea and vomiting. He was 
seen in a local emergency department 2 months ago 
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and was told he has migraines. He has been awakening 
with headaches and, yesterday, walked into a partially 
opened barn door. He has a large lump on the side of 
his head. Vital signs show blood pressure at 140/89 mm 
Hg, pulse of 89 beats per minute, and respiration rate of 
17 breaths per minute. He is afebrile. Neurologic exam-
ination shows a partial visual field loss on the right. The 
rest of his examination is normal. You are concerned 
about the possibility of serious intracranial disease.

 7.  Which of the following is the best test to perform at 
this time?

 a.  no testing is indicated at this time
 b.  CT scan of the head without contrast
 c.  CT scan of the head with and without contrast
 d.  magnetic resonance angiography of the head
 e.  contrast-enhanced magnetic resonance imaging 

(MRI) of the head

 8.  Which of the following is (are) true regarding brain 
tumors?

 a.  ionizing radiation is an identified risk factor for 
glial neoplasms

 b.  use of cellular telephones is a risk factor for 
meningiomas

 c.  headache occurs in approximately 90% of all 
patients with brain tumors

 d.  postictal hemiparesis or aphasia, known as Todd 
phenomenon, is helpful in localizing tumors

 e.  a and d

 9.  This patient is found to have a brain glial malignant 
neoplasm. Based on his history, he is likely to have 
which of the following?

 a.  anaplastic astrocytoma
 b.  glioblastoma
 c.  meningioma
 d.  anaplastic oligodendroglioma
 e.  primary central nervous system lymphoma

 10.  The described patient is started with the appropriate 
therapy. He experiences difficulty with the chemo-
therapy and radiotherapy and schedules an appoint-
ment to ask you about using various mind-body 
interventions (MBIs), including contingency man-
agement counseling, relaxation therapy, and guided 
imagery, to help with side effects. Regarding various 
MBIs, you can tell him which of the following?

 a.  MBIs have not scientifically been proved to work
 b.  MBIs have been effective in reducing acute pain 

from therapeutic procedures
 c.  MBIs have been ineffective in treating anticipatory 

nausea and vomiting from therapeutic procedures
 d.  MBIs have no effect on mood and can worsen cop-

ing capacity
 e.  MBIs are extremely effective in postchemotherapy 

nausea reduction

ANSWERS

 1.  e. BRCA1 and BRCA2 genes are responsible for 
15% of breast cancers in women who carry these 
mutations, who also bear a cumulative risk for 
development of breast cancer of 65% with BRCA1 
and up to 45% with BRCA2 by the age of 70 years. 
Women with first-degree relatives with breast can-
cer are additionally at increased risk. Strategies for 
surveillance and chemoprevention are in transition; 
the efficacy of tamoxifen chemoprevention and pro-
phylactic mastectomy has already been demonstrated 
in various studies. In the National Surgical Adjuvant 
Breast and Bowel Project, tamoxifen reduced the risk 
in high-risk women by 49%. Reducing exposure to 
estrogen by oophorectomy also seems to reduce risk 
in the population. Because stakes are high, confirma-
tion of testing is recommended.

 2.  e. Prophylactic mastectomy reduces the risk of 
breast cancer by approximately 90% in women 
at high risk. However, minimal survival gains are 
seen in women older than 60 years. The decision to 
undertake any prophylactic measures, be it chemo-
prevention or surgery, should rest with a well-in-
formed patient aware of all the risks, benefits, and 
alternatives.

 3.  a. An estimated 150,000 solitary pulmonary nod-
ules are discovered each year, and their evaluation 
represents a thorny clinical problem. There can be 
many causes of a pulmonary nodule; the possibility 
of an underlying carcinoma is always a priority con-
sideration in the development and workup of the 
differential diagnosis of such a lesion. Several charac-
teristics seen on plain films increase the likelihood of 
a nodule’s being malignant. These include the radio-
logic presence of corona radiata (fine linear stranding 
or spiculated rays radiating out from the nodule), the 
appearance of an irregular or scalloped border to the 
nodule, lack of calcification within the lesion, growth 
in size of the nodule within the previous 2-year inter-
val, and a cross-sectional diameter of more than 2 cm. 
High-resolution CT can be used to follow nodules 
over time for changes in appearance.

 4.  b. Several nonsurgical approaches to diagnosis 
are useful in distinguishing benign from malignant 
lesions in high-risk patients (such as long-term smok-
ers). CT densitometry involves the measurement of 
attenuation values, which are higher in benign lesions. 
Local expertise varies with this technique, and it has 
not been widely adopted. Contrast-enhanced spiral 
CT is widely available and has a sensitivity of 95% 
and a specificity of 70% to 90%. Specificity of trans-
thoracic fine-needle aspiration biopsy is 55% to 88%, 
and sensitivity is 80% to 95%. However, nodules must 
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be in the periphery to be accessible. Bronchoscopy 
sensitivity for lesions 1.5 cm or less is only approx-
imately 10% but increases to 60% in larger lesions. 
Positron emission tomography (PET) uses measures 
of glucose metabolism to distinguish between benign 
and malignant lesions, and sensitivities of 96% and 
specificities of 78% have been attained. However, the 
procedure is not widely available and requires further 
study. The approach to diagnosis will be guided by 
risk assessment, location of the lesion, and available 
technologies.

 5.  b. VATS has been shown to reduce morbidity in 
resection of nodules compared with open thoracot-
omy. Although it is available to most patients with 
solitary nodules, the procedure requires anesthesia 
with double-lumen tubes for separate ventilation of 
each lung followed by discontinuation of ventila-
tion and induced partial pneumothorax on the side 
of the nodule. VATS shortens hospital length of stay 
in nodule resections and is especially successful for 
treatment of peripheral lung lesions. The procedure 
allows intraoperative frozen-section diagnosis to aid 
in the decision of full lobectomy. Mortality and mor-
bidity are in part a function of volume of procedures 
performed, with better outcomes in high-volume 
centers.

 6.  b. Lung cancer is one of the most common malig-
nant neoplasms, and primary lung cancers can be 
broadly classified into two forms: non–small cell and 
small cell carcinomas. Non–small cell carcinomas 
account for up to 85% to 90% of all lung cancers. 
Surgery plays a major role in management of stage 
I and stage II non–small cell lung cancers, whereas 
patients with more advanced non–small cell disease 
are treated with combination chemotherapy. Adju-
vant radiation therapy reduces local recurrence and, 
in combination with chemotherapy, may confer a 
small survival advantage in non–small cell cancer. 
Surgery has only a limited role in the treatment of 
small cell cancer. Patients with limited small cell dis-
ease are treated with a platinum-based chemother-
apeutic regimen plus radiation. Extensive small cell 
disease is treated with combination chemotherapy. 
Unfortunately, most lung cancers at the time of diag-
nosis are incurable.

 7.  e. The best test to confirm the diagnosis of a brain 
malignant neoplasm is the gadolinium contrast–
enhanced MRI of the brain.

 8.  e. Some 23,000 new brain tumors are diagnosed 
each year, with approximately 15,000 people dying 
annually of primary cancers of the central nervous 

system. Ionizing radiation is an identified risk fac-
tor for glial neoplasms, whereas use of cellular tele-
phones has not been identified as a risk factor for 
brain malignant neoplasms. Headache occurs in 
approximately half of all patients with brain tumors; 
seizures occur in up to 60% of afflicted patients in 
some studies. Headache is usually diffuse, often is 
noticeable on awakening in the morning, and can be 
confused with migraines or cluster headaches. In sei-
zures related to brain malignant neoplasms, postictal 
hemiparesis or aphasia known as Todd phenomenon 
is helpful in localizing tumors. Other symptoms or 
signs that help localize tumors include hemiparesis, 
aphasia, and visual field losses, as in this patient.

 9.  b. Brain tumors are a heterogeneous group of neo-
plasms. Glial tumors are divided into two main cate-
gories: astrocytic and oligodendroglial. Astrocytomas 
are seen predominantly in younger patients with most 
astrocytomas progressing to high-grade malignant 
lesions within 5 to 7 years. Malignant astrocytomas 
are made up of anaplastic astrocytomas and glioblas-
tomas. Glioblastomas tend to be a disease seen later 
in life, usually in the sixth or seventh decades (mean 
age, 55 years). Oligodendrogliomas, like astrocyto-
mas, can be low grade or anaplastic; most of the for-
mer eventually progress to the latter. Meningiomas 
are not strictly brain tumors because they arise from 
the meninges, which cover the brain, and occur pri-
marily at the base of the skull. Primary central ner-
vous system lymphomas have tripled in incidence in 
the past two decades and are often associated with 
immunosuppression, particularly human immunode-
ficiency virus (HIV) infection.

 10.  b. MBIs encompass a wide range of interventions, 
including contingency management counseling, 
stress reduction and relaxation therapy, meditation 
and guided imagery, hypnosis, and traditional behav-
ioral counseling. A number of studies have subjected 
these treatments to the scientific method, with con-
siderable evidence supporting a wide range of mind-
body therapies that can be used as effective adjuncts 
for several common clinical conditions related to can-
cer treatment. For example, MBIs have been effective 
in reducing acute pain from therapeutic procedures 
and have been effective in treating anticipatory nau-
sea and vomiting from therapeutic procedures. MBIs 
have had positive effects on mood and can enhance 
coping capacity. They are mildly effective in postche-
motherapy nausea reduction. The clinician should 
keep an open mind regarding these and other adjunc-
tive therapies for the cancer patient while relying on 
the scrutiny of the scientific method to examine their 
effects.
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SUMMARY

Breast Cancer–Associated Gene Mutations
BRCA1 and BRCA2 genes are responsible for 15% of 
breast cancers, and women with these mutations have a 
cumulative risk of breast cancer of 65% with BRCA1 and 
up to 45% with BRCA2 by the age of 70 years. Because 
stakes are high, confirmation of testing is recommended.

Strategies for surveillance and chemoprevention are 
in transition, but efficacy of tamoxifen chemoprevention 
and prophylactic mastectomy is proven.

In the National Surgical Adjuvant Breast and Bowel 
Project, tamoxifen reduced risk in women at high risk by 
49%. Reducing exposure to estrogen by oophorectomy 
also seems to reduce risk in this population.

Prophylactic mastectomy reduces risk of breast can-
cer by approximately 90% in high-risk women. However, 
survival gains are minimal after the age of 60 years.

Decisions to undertake any prophylactic measures, 
be it chemoprevention or surgery, should rest with a 
well-informed patient aware of all the risks, benefits, and 
alternatives.

Solitary Lung Nodules
Each year, 150,000 solitary pulmonary nodules are dis-
covered. Although there are many causes, carcinoma 
must be ruled out. The approach to diagnosis is guided 
by risk assessment by the anatomic location of the lesion 
and by the availability (or not) of various diagnostic 
technologies.

Characteristics on plain films associated with malig-
nancy are as follows: lesions larger than 2 cm, corona 
radiata sign of spiculated rays, irregular or scalloped 
border, lack of calcification, and growth in size within 
2 years. High-resolution CT should be performed to 
follow lesions over time for changes in appearance or 
size.

Nonsurgical approaches to distinguish benign from 
malignant lesions in high-risk patients (e.g., long-term 
smokers) include the following:
 1.  CT densitometry: measures attenuation values, which 

are higher in benign lesions. Local expertise varies; not 
widely adapted.

 2.  Contrast-enhanced spiral CT: widely available, sensi-
tivity 95% and specificity 70% to 90%.

 3.  Transthoracic fine-needle aspiration biopsy: specific-
ity 55% to 88% and sensitivity 80% to 95%. However, 
must be in periphery to be accessible.

 4.  Bronchoscopy: sensitivity (lesions 1.5 cm or smaller) 
10%, but 60% in larger lesions.

 5.  PET scanning: measures glucose metabolism to dis-
tinguish between benign and malignant lesions with a 

sensitivity of 96% and a specificity of 78%. However, 
it is less widely available and is more expensive than 
contrast-enhanced spiral CT imaging.

 6.  VATS: reduces morbidity, shortens hospital length 
of stay, and is successful for peripheral lung lesions; 
allows intraoperative frozen-section diagnosis to aid 
decision of full lobectomy. Mortality and morbidity 
are a function of number performed; better outcomes 
in high-volume centers.

Brain Tumors
Each year, approximately 23,000 brain tumors are newly 
diagnosed along with another estimated 15,000 deaths 
attributed to primary central nervous system cancers.

Brain tumors are heterogeneous; the best test to con-
firm diagnosis is contrast-enhanced MRI.

There are two main categories of glial tumors: astro-
cytic and oligodendroglial. Astrocytomas are seen in 
young patients; most progress to eventually fatal high-
grade malignant lesions within 5 years. Malignant astro-
cytomas are made up of anaplastic astrocytomas and 
glioblastomas. Glioblastomas most often occur in the 
sixth or seventh decades (mean age, 55 years). Oligoden-
drogliomas, like astrocytomas, are low grade or anaplas-
tic; most of the former progress to the latter.

Meningiomas are not strictly brain tumors as they 
arise from the meninges. They occur primarily at the base 
of the skull.

Primary central nervous system lymphomas have tri-
pled in incidence in the past two decades and are often 
associated with immunosuppression (particularly in the 
setting of HIV disease).

Ionizing radiation is a risk factor for glial neoplasms; 
cellular telephones are not confirmed as a risk factor.

Headache occurs in 50% of all patients with these 
brain tumors; seizures occur in up to 60%. Headache is 
diffuse, often confused with migraines or cluster head-
aches. In seizures related to brain malignant neoplasms, 
postictal hemiparesis or aphasia known as Todd phenom-
enon helps to localize tumors.

Other symptoms or signs include hemiparesis, aphasia, 
and visual field losses.

MBIs include contingency management counseling, 
stress reduction and relaxation therapy, meditation and 
guided imagery, hypnosis, and traditional behavioral 
counseling. MBIs can be used as effective adjuncts for 
reducing acute pain from therapeutic procedures, for 
treating anticipatory nausea and vomiting from proce-
dures, for positive effects on mood, and for enhancing 
coping capacity.
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C H A P T ER  66

Cancer Pain Management

CLINICAL CASE PROBLEM 1

A 75-Year-Old Man with Metastatic Bone Pain 
Secondary to Advanced Prostate Cancer

A 75-year-old man diagnosed 6 months ago with stage 
D cancer of the prostate comes to your office. He has 
been asymptomatic for the past 6 months, but last 
week he began to develop severe pain in the lower lum-
bar spine. He also appears quite pale.

On examination, his prostate is hard. He has tender 
lumbar vertebrae L2-5. Your suspicions of metastatic 
bone disease are confirmed when a technetium-99 m 
bone scan shows increased uptake of radionuclide in 
L2-5 and in both femurs, both tibias, and both humeri.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the treatment of first choice at this time?
 a.  high-dose morphine sulfate
 b.  high-dose hydromorphone
 c.  transdermal fentanyl
 d.  palliative radiotherapy to the lumbar spine
 e.  acetaminophen-hydrocodone

 2.  You institute appropriate therapy for this patient. He 
quickly becomes pain free and remains that way for 6 
months. He then returns with cervical, thoracic, and 
lumbar back pain; bilateral thigh pain; bilateral knee 
and leg pain; and pain in both shoulders and both arms 
(diffuse). Therapeutic options at this time include 
which of the following?

 a.  intravenous (IV) chlorinate
 b.  IV radioactive strontium
 c.  morphine sulfate

 d.  hydromorphone
 e.  naproxen
 f.  all of the above

 3.  Which of the following pharmacologic agents is the 
drug of first choice for the treatment of mild meta-
static bone pain?

 a.  morphine sulfate
 b.  hydromorphone
 c.  fentanyl
 d.  a nonsteroidal antiinflammatory drug (NSAID)
 e.  carbamazepine

 4.  Which of the following drugs should not be used in 
the management of chronic pain?

 a.  codeine
 b.  meperidine
 c.  levorphanol
 d.  methadone

CLINICAL CASE PROBLEM 2

A 52-Year-Old Man with Metastatic Renal Cell 
Carcinoma

A 52-year-old man with metastatic renal cell carcinoma 
presents for assessment of a pain beginning in the but-
tocks and traveling down the left leg. It has a sharp, 
stabbing, burning, or “zinger-like” quality, according to 
the patient. The patient indicates that the baseline pain 
is 5 on a 10-point scale, with a range from 3 to 7.

 5.  What is (are) the drug(s) of first choice for the man-
agement of this patient’s cancer pain?

 a.  carbamazepine
 b.  hydromorphone
 c.  morphine sulfate
 d.  amitriptyline
 e.  desipramine
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CLINICAL CASE PROBLEM 3

A 66-Year-Old Woman with Metastatic Renal 
Cell Carcinoma

A 66-year-old woman with metastatic renal cell carci-
noma presents for assessment of a pain also beginning 
in the buttocks and traveling down the left leg. The only 
difference between this patient’s pain and that of the 
patient in Clinical Case Problem 2 is that this patient 
describes the pain as dull and throbbing.

 6.  What is (are) the drug(s) of first choice for the man-
agement of this patient’s cancer pain?

 a.  carbamazepine
 b.  hydromorphone
 c.  morphine sulfate
 d.  desipramine
 e.  valproic acid

 7.  The location of the lesions described in the two 
patients presented in Clinical Case Problems 2 and 3 
is best portrayed as which of the following?

 a.  retroperitoneal
 b.  lumbar-sacral plexopathy
 c.  intraabdominal–visceral
 d.  a and b
 e.  b and c

 8.  What percentage of patients with cancer pain 
responds well to first-line analgesic therapy such as 
acetaminophen or NSAIDs?

 a.  1%
 b.  5%
 c.  10%
 d.  15%
 e.  20%

 9.  Which of the following agents would be classified as 
second-line analgesic therapy for the management of 
cancer pain?

 a.  hydrocodone
 b.  acetaminophen
 c.  morphine sulfate
 d.  levorphanol
 e.  hydromorphone

 10.  Which of the following agents is not classified as a 
third-line pharmacologic agent in the management 
of cancer pain?

 a.  methadone
 b.  morphine sulfate
 c.  hydromorphone
 d.  fentanyl
 e.  codeine

 11.  A patient comes to your office with moderately severe 
cancer pain. You prescribe the third-line agent (because 

of the description of the pain as moderately severe). 
Which of the following best describes the preferred 
approach to management of this patient’s cancer pain?

 a.  begin with a twice-daily oral dose of long-acting 
morphine

 b.  begin with a twice-daily oral dose of long-acting 
morphine plus short-acting oral morphine for 
breakthrough pain

 c.  begin with a dose of short-acting oral morphine 
every 4 hours

 d.  begin with a transdermal fentanyl analgesic patch
 e.  begin with a dose of 200 mg morphine/day in any 

form

 12.  A patient who is maintained with long-acting mor-
phine and short-acting morphine for breakthrough 
pain presents with a 1-week history of an increasing 
need for short-acting morphine. He is now taking 
three times the number of short-acting tablets as pre-
viously. What should you do at this time?

 a.  prescribe more short-acting morphine; keep the 
amount of long-acting morphine the same

 b.  transfer the increased requirement into long-act-
ing morphine and maintain a supply of short-act-
ing morphine

 c.  transfer the increased requirement into both 
increased amounts of long-acting morphine and 
increased amounts of short-acting morphine

 d.  switch to another third-line oral agent
 e.  switch to a transdermal delivery system

 13.  What is the average starting daily dose of morphine 
sulfate in the treatment of a patient with moderately 
severe cancer pain?

 a.  10 to 15 mg
 b.  15 to 30 mg
 c.  30 to 60 mg
 d.  60 to 120 mg
 e.  120 to 240 mg

 14.  Which of the following statements regarding the use 
of morphine in the treatment of terminal cancer pain 
is (are) relevant to the patient in question?

 a.  morphine produces rapid tolerance
 b.  morphine produces euphoria
 c.  morphine produces respiratory depression
 d.  none of the above
 e.  all of the above

 15.  When a narcotic analgesic is prescribed for a patient, 
what is the single most important agent that should 
be started at the same time?

 a.  an agent to prevent constipation
 b.  an agent to prevent nausea and vomiting
 c.  an agent to enhance sedation
 d.  an agent to prevent drowsiness
 e.  an antidepressant
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 16.  Which of the following is (are) essential to cancer 
pain management?

 a.  a collaborative, interdisciplinary approach to care
 b.  an individualized pain control plan developed and 

agreed on by the patient
 c.  ongoing assessment and reassessment of the 

patient’s pain
 d.  the use of both pharmacologic and nonpharmaco-

logic therapies to prevent or to control pain
 e.  all of the above

 17.  Which of the following is (are) an aim(s) of pain man-
agement in palliative care?

 a.  to identify the cause of the pain
 b.  to prevent the pain from recurring
 c.  to maintain a clear sensorium
 d.  to maintain a normal affect
 e.  all of the above

 18.  Which of the following factors modify the pain 
threshold in patients with cancer pain?

 a.  insomnia
 b.  fear
 c.  anxiety
 d.  sadness
 e.  all of the above

 19.  A patient develops severe nausea and vomiting as the 
dose of morphine being used for terminal cancer pain 
(endometrial) is increased. The patient is undergoing 
triple antinauseant therapy, which includes dimen-
hydrinate, metoclopramide, and prochlorperazine. 
Which of the following statements regarding this sit-
uation is true?

 a.  you should add a fourth antinauseant to the reg-
imen at this time, preferably a corticosteroid or 
ondansetron

 b.  you should put an IV line in place and make sure 
the input equals the output; do not change drugs

 c.  decrease the dose of the morphine by 10% for 24 
hours

 d.  switch to another narcotic analgesic; no further 
investigations are necessary or desired

 e.  none of the above

 20.  A patient who is being treated for terminal cancer 
(esophageal adenocarcinoma) pain with oral mor-
phine requires increased morphine doses daily. Six 
weeks ago, his morphine dose was 180 mg per day; 
it is 600 mg per day now. Which of the following 
statements regarding this increased dose of morphine 
is (are) true?

 a.  the dosage increase most likely represents toler-
ance to the morphine

 b.  the dosage increase most likely represents increased 
requirements as a result of tumor growth

 c.  both a and b are true

 d.  either a or b could be true, but not both
 e.  neither a nor b

 21.  A patient is being treated for breast cancer with adju-
vant chemotherapy after a lumpectomy. One of the 
drugs she is taking is cisplatin. She develops intrac-
table nausea and vomiting while taking this drug. 
Which of the following antiemetics is the drug of first 
choice for this patient?

 a.  prochlorperazine
 b.  ondansetron
 c.  dimenhydrinate
 d.  metoclopramide
 e.  dexamethasone

 22.  A patient develops intractable nausea and vomiting 
secondary to carcinoma of the colon with partial 
bowel obstruction. She has been taking both mor-
phine and hydromorphone by mouth but is having 
great difficulty keeping anything down. What would 
you do at this time?

 a.  switch to levorphanol for the pain
 b.  switch to methadone for the pain
 c.  switch from the oral medication route to a subcu-

taneous infusion
 d.  switch from the oral route to the suppository route
 e.  switch from the oral route to the intravenous route

ANSWERS

 1.  d. This patient, who was diagnosed 6 months ago 
with stage D cancer of the prostate, will benefit from 
local treatment. Although his bone scan shows more 
diffuse skeletal disease, his clinical status suggests 
symptoms only in the lumbar spine. Thus, radiation 
therapy to the lumbar spine is the most reasonable 
course of action. Again, the reasoning is that local 
symptoms should receive local therapy (Fig. 66-1). 
(This applies to palliative situations only.)
It could also be appropriate to start morphine sulfate 

or hydromorphone. However, it would not be appropri-
ate to start with high-dose morphine sulfate or high-dose 
hydromorphone.

 2.  f. There are many therapeutic options for the 
treatment of metastatic bone pain. The following 
treatment options have been shown to be effective: 
bisphosphonates, radioactive strontium, NSAIDs, 
and narcotic analgesics (Fig. 66-2).
A reasonable treatment plan at this time is to begin 

with an NSAID (naproxen) plus short-acting morphine 
sulfate or short-acting hydromorphone for break-
through pain. Then ask the patient to call you within 
24 hours to ensure that pain has begun to decrease. On 
his next visit (in perhaps a week if you are beginning 
to get his pain under control), you could (1) switch 
him to a long-acting morphine preparation or a longer  
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acting hydromorphone preparation, plus (2) continue 
the NSAID agent, plus (3) continue to supply him with 
short-acting narcotics for breakthrough pain, plus (4) 
decide on either clodronate or radioactive strontium as 
adjuvant therapy.

 3.  d. The drug class of first choice for the manage-
ment of mild to moderate metastatic bone pain is the 
NSAID agents. If these do not work, opioids can be 
added to NSAIDs for mild to moderate pain.

 4.  b. Meperidine (Demerol) is contraindicated in the 
management of chronic pain (both malignant and 
nonmalignant). The reasons for its contraindication 
are its relatively short half-life and its lack of efficacy. 
The other drugs, levorphanol (oral) and methadone 
(oral), are reasonable agents to use in the manage-
ment of chronic cancer pain, as is fentanyl (transder-
mal, subcutaneous, or IV).

 5.  a. See answer 6.

 6.  d. These two cases illustrate the use of adjuvant 
analgesics in the treatment of neuropathic pain. 
Neuropathic pain is the most common type of can-
cer pain and presents diagnostic and therapeutic 
challenges. It is described as either a sharp, stab-
bing, burning (zinger-like) pain or a dull, aching 
pain. Both types of neuropathic pain respond to 
adjuvant analgesics better than to narcotic anal-
gesics. However, in response to typical adjuvant 
agents, the sharp, stabbing, burning pain responds 
better to anticonvulsant medications; the first 
choice is carbamazepine, and the second choice 
is valproic acid. In contrast, the dull, aching pain 
responds better to tricyclic antidepressants; the 
first choice is desipramine, and in general, the sec-
ond choice is amitriptyline. However, if sedation 
would be of benefit to the patient, amitriptyline 
may be the agent of choice.

 7.  d. The greatest number of neuropathic pains seen 
in cancer pain management result from retroperito-
neal lesions either infiltrating or pressing on the lum-
bar-sacral plexus.

 8.  e. See answer 10.

 9.  a. See answer 10.

 10.  e. The World Health Organization (WHO) has 
developed an analgesic ladder for the treatment of 
cancer pain. Although it is not necessarily always 
in the patient’s best interest to start with a first-line 
agent (the pain may be too severe), many patients 
can be managed with first-line agents such as acet-
aminophen and NSAIDs. In fact, 20% to 25% of 
patients with cancer pain can have their pain totally 
or almost totally controlled with these agents. The 
WHO’s analgesic ladder is summarized as follows: 
(1) first-line agents are acetylsalicylic acid (aspirin), 
other NSAIDs, and acetaminophen; (2) second-line 
agents are hydrocodone and codeine; and (3) third-
line agents are morphine sulfate, hydromorphone, 
fentanyl, levorphanol, and methadone (Fig. 66-3).

 11.  c. The best approach to the management of mod-
erately severe cancer pain is to begin with a dose of 
short-acting morphine sulfate (the drug of first choice 
in the third-line group) every 4 hours and have the 
patient use the analgesic as needed to attain complete 
pain control. Once the dose is established, you may 
switch to a longer acting preparation (twice a day) 
and maintain for the patient a supply of short-acting 
morphine for breakthrough pain.

 12.  b. What the patient needs at this time is an increased 
supply of long-acting morphine as well as the mainte-
nance of a supply of short-acting morphine for break-
through pain.

Negative for epidural
mets, positive for
bone mets

Cancer patient with
new progressive
back pain

Neurologic
assessment

Negative for signs
of myelopathy

Positive for signs
of myelopathy

Further workup
of symptoms

Patient able to
tolerate MRI

Yes

Negative

No

High-dose steroids

CT myelography

Radiation therapy

Further workup of
symptoms

Steroids,
radiation (consider
neurosurgical
evaluation)

Positive for
epidural mets

Scanning MRI of entire spine
with conversion to full MRI
for areas of metastasis

F IGURE 66-1  Approach to a patient with cancer and back pain. CT, Com-
puted tomography; mets, metastases; MRI, magnetic resonance imaging. 
(Modified from Ruckdeschel JC: Spinal cord compression. In Clinical oncol-
ogy. ed 2. New York: Churchill Livingstone; 2000.)

http://internalmedicinebook.com



CHAPTER 66  Cancer Pain Management 345
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Nerve blocks•
Antineoplastic therapy•

Add as indicated
Palliative therapies

Adjuvant drugs
Psychosocial interventions
Physical modalities

F IGURE 66-2  Algorithm for pain management in patients with cancer. (Redrawn from Noble J: Textbook of primary care medicine. ed 3. Philadelphia: Mosby; 
2001.)

 13.  c. The average daily starting dose of morphine sul-
fate (oral) in a patient with moderately severe cancer 
pain is 30 to 60 mg.

 14.  d. Although the use of morphine may cause tol-
erance, euphoria, and respiratory depression, these 
are not significant concerns in those who are in the 
terminal or palliative phase of their illness. There 
is no maximum morphine or other analgesic equiv-
alent dose. Each patient requires the dose to be 
individualized. This should be done by starting at 
lower doses and increasing the dose until you have 
achieved total pain control and are able to prevent 
further pain.

 15.  a. Any patient who is prescribed a narcotic analgesic 
should also be started on a regimen to prevent con-
stipation. The drugs most commonly used include 
lactulose, an osmotic agent, and a combination of a 
stool softener and a peristaltic stimulant (e.g., docu-
sate sodium and senna). An antiemetic such as dimen-
hydrinate, prochlorperazine, or metoclopramide may 
be indicated for the first 2 or 3 weeks to prevent nau-
sea and vomiting that sometimes accompany the ini-
tiation of a narcotic.F IGURE 66-3  The World Health Organization three-step analgesic ladder.
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 16.  e. Clinical practice guidelines have been issued by 
the Agency for Healthcare Research and Quality, 
a branch of the Department of Health and Human 
Services. The purpose of these guidelines is to cor-
rect the problem of inadequate (or underdosing) pain 
treatment for cancer. These guidelines call for the fol-
lowing: (1) a collaborative, interdisciplinary approach 
to the care of patients with cancer pain; (2) an individ-
ualized pain control plan developed and agreed on by 
the patient (the patient must be regarded as the head 
of the health care team); (3) an ongoing assessment 
and reassessment of the patient’s pain; (4) the use of 
both nonpharmacologic and pharmacologic therapies 
to prevent or to control pain; and (5) explicit insti-
tutional policies on the management of cancer pain, 
with clear lines of responsibility for pain management 
and for monitoring its effectiveness. Despite guide-
lines, there remain a high proportion of patients with 
cancer pain that are undertreated. Education of the 
whole team is important to avoid undertreatment and 
to optimize appropriate treatment of cancer pain.

 17.  e. The aims of pain management in palliative care 
are as follows: (1) to identify the cause of the pain, (2) 
to prevent the pain from occurring again, (3) to erase 
the memory of the pain, and (4) to maintain a clear 
sensorium and a normal affect. Remember that palli-
ative care is active treatment, not passive treatment.

 18.  e. Cancer pain is a complex entity that requires 
treatment not only of the somatic sources but also 
of the other aspects, including depression, anxiety, 
anger, and isolation. Pain threshold is raised by relief 
of symptoms, sleep, rest, empathy, understanding, 
diversions, elevation of mood, effective analgesic 
therapy, anxiolytic therapy, and antidepressant ther-
apy. Pain threshold is lowered by discomfort, insom-
nia, fatigue, anxiety, fear, anger, sadness, depression, 
mental isolation, introversion, and past painful expe-
riences. Cancer pain should be considered a complex 
consisting of a physical component, a psychological 
component, a social component, and a spiritual com-
ponent. Unless each one of these areas is addressed in 
the overall cancer pain management strategy, therapy 
will not be effective (Fig. 66-4).

 19.  e. At this time, the first priority is to determine 
the cause of the nausea. The narcotic analgesic may 
not be the cause. A thorough search for all other 
serious and potential causes of the nausea must be 
undertaken. In this case, a likely cause is hypercal-
cemia. Another common cause is the production by 
the tumor of emetic substances. Once causes such as 
these are ruled out, it is then reasonable to switch to 
another narcotic analgesic (e.g., hydromorphone) or 
to institute effective antiemetic therapy.

 20.  c. The increase in the dose of morphine during the 
6-week period most likely represents a combination 
of tolerance to morphine and increased requirements 
resulting from growth of the tumor. As noted pre-
viously, rapid tolerance is usually not seen when 
the patient is being given a narcotic for cancer pain. 
However, tolerance can be developed over time and 
must be considered.

 21.  b. Chemotherapy that includes the drug cisplatin is 
likely to produce severe nausea and vomiting. There-
fore, it is mandatory to treat this aggressively. Ondan-
setron, a serotonin antagonist, has been found to be 
extremely useful for the control of chemotherapy-in-
duced nausea and is recommended (other serotonin 
antagonists include granisetron and dolasetron). In 
other cases in which control is difficult despite com-
bination antinauseant therapy, ondansetron should 
also be used.

 22.  c. Cancer pain can be controlled by oral medications 
in most cases (90%). When control with oral medica-
tions becomes impossible, however, it is necessary to 
switch to another route. Four possible routes are avail-
able: the suppository route, the intravenous route, the 
subcutaneous route, and the transdermal route.
With a patient in severe discomfort, the subcutane-

ous route is the route of choice. This is best accomplished 
with the use of a computer-controlled subcutaneous infu-
sion pump. This provides a constant infusion rate and 
boluses whenever needed.

Simple Descriptive Pain Intensity Scale

Mild
pain

No
pain

Moderate
pain

Severe
pain

Very
severe
pain

Worst
possible

pain

0–10 Numeric Pain Intensity Scale

No
pain

Moderate
pain

Worst
possible

pain

10 2 3 4 5 6 7 8 9 10

Visual Analog Scale (VAS)

No
pain

Pain as bad
as it could
possibly be

F IGURE 66-4  Pain intensity scales. (Redrawn from Jacox A, Carr D, Payne 
R, et al: Management of cancer pain, Clinical Practice Guideline No. 9, 
AHCPR Publication No. 94-0592. Rockville, MD: U.S. Department of Health 
and Human Services, Public Health Service, Agency for Health Care Policy 
and Research; 1994.)
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SUMMARY

The Ten Commandments of Cancer Pain Management
 1.  Thou shall not assume that the patient’s pain is a 

result of the malignant process. Always begin with 
steps aimed at making a specific, anatomic, and 
pathologic diagnosis.

 2.  Thou shall consider the patient’s feelings. Pain 
threshold varies with mood and morale. Given the 
opportunity to express fears, the patient should 
experience less pain.

 3.  Thou shall not use the abbreviation prn (pro re nata, 
as required). Achieving balanced pain control means 
avoiding the return of pain resulting from gaps in 
medication administration. Less medication will be 
required if it is given around the clock.

 4.  Thou shall prescribe adequate amounts of medica-
tion. The right dose of medication is not dictated 
by recommendations from a book but rather by the 
patient’s level of pain. Use what it takes to relieve the 
pain, titrating for effect.

 5.  Thou shall always try non-narcotic medications as 
the first step unless your clinical judgment deems 
the patient to be in moderately severe or severe pain. 
Mild to moderate pain in many cases will respond 
to acetaminophen or NSAIDs. NSAIDs are particu-
larly useful for bone metastases.

 6.  Thou shall not be afraid of narcotic analgesics. 
When non-narcotic agents fail, move to a narcotic 
agent quickly.

 7.  Thou shall not limit thyself to using only drug ther-
apies. Nondrug therapies, such as hypnosis, imagery 
techniques, biofeedback, physiotherapy, individual 
psychotherapy, group psychotherapy, and family 
psychotherapy, are very beneficial.

 8.  Thou shall not be reluctant to seek a colleague’s 
advice. If you have exhausted your skills or run out 
of ideas, ask someone else to evaluate your patient.

 9.  Thou shall provide support for the entire family. 
Treatment of anticipatory grief experienced by the 
family will help to prevent isolation and loneliness. 
Be able to intervene quickly when a crisis arises.

 10.  Thou shall maintain an air of quiet confidence and cau-
tious optimism. Aim for “graded relief,” choosing small 
goals that can be accomplished to build the patient’s 
trust and hope. Exhibit a determination to succeed.

Ways to Administer Medications for Cancer Pain
 1.  Oral: Most patients can be managed with oral 

medications.
 2.  Rectal: This can be a relatively simple way to administer 

medications at home to patients who cannot tolerate oral 
dosing. Morphine, oxymorphone (Numorphan), and 
hydromorphone (Dilaudid) are available for rectal use.

 3.  Transdermal: Fentanyl is the only narcotic available 
for transdermal use. It can be convenient; however, it 

does carry the risk of overdosage because the analgesic 
effect remains for 16 to 24 hours even after removal of 
the patch.

 4.  Oral transmucosal: Fentanyl is available in the form of 
a lollipop (Actiq). Compounding pharmacies can also 
make concentrated solutions of morphine, oxymo-
rphone, or hydromorphone for sublingual use. The 
injectable form of methadone is also absorbed sublin-
gually very well.

 5.  Topical: Topical morphine gel can be used on malig-
nant ulcers.

 6.  Parenteral: Injectable narcotics are useful for rapid 
titration of the dose. Frequent dosing is required. For 
longer term use, patient-controlled analgesia devices 
are useful for efficient titrated dosing. They may be 
safer to use because patients will not administer more 
medication when they are sedated (they will be unable 
to press the button for an additional dose).

Classification of Cancer Pain
 1.  Somatic pain (including bone pain)
 2.  Neuropathic pain
 a.  Type I is a sharp, stabbing, burning, “zinger” pain. 

Adjuvant analgesics to use are anticonvulsants, 
such as carbamazepine (Tegretol), oxcarbazepine 
(Trileptal), and gabapentin (Neurontin).

 b.  Type II is a dull, aching pain. Adjuvant analgesics of 
choice are tricyclic antidepressants, such as amitrip-
tyline and desipramine.

 3.  Visceral pain: Corticosteroids are used as adjuvant 
therapy, especially in visceral pain when there is swell-
ing around a visceral capsule (e.g., the hepatic capsule). 
These can also provide antiinflammatory action, stim-
ulate appetite, and decrease cerebral or spinal cord 
swelling.

 4.  NSAIDs are used for somatic pain (metastatic bone).
 5.  Benzodiazepines have very little utility in pain man-

agement, but muscle relaxants may help muscle spasms 
and neuralgias.

Pathophysiology of Cancer Pain
 1.  Physical (biologic) component: 25%
 2.  Psychological (emotional) component: 25%
 3.  Social component: 25%
 4.  Spiritual component: 25%

Unless all four components are addressed, the treat-
ment of cancer pain will be unsuccessful.
Conversion of One Narcotic Analgesic to Another
 1.  Calculate equianalgesic doses between drug 1 (the 

drug to be discontinued) and drug 2 (the drug to be 
started).

 2.  Begin drug 2 at no more than 20% of equianalgesic 
dose. The reasons for this are that there is tolerance 
built up to the first drug and that different narcotics 
react on different receptors in the brain.

Continued
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Method of Beginning Narcotic Analgesic for Moderate 
to Severe Cancer Pain
 1.  Choice drug is usually morphine sulfate.
 2.  Begin morphine sulfate with short-acting morphine 

(morphine 5- or 10-mg tabs).
 3.  The daily starting dose is 30 to 60 mg per day.
 4.  After 1 week, switch total daily dose to long-acting 

morphine, and continue short-acting morphine for 
breakthrough.

 5.  Begin a bowel-regulating regimen at the same time as 
narcotic is begun, using lactulose or a stool softener 
(Colace) plus peristaltic stimulant (senna alkaloid).

 6.  Consider antiemetic therapy for the first few weeks of 
narcotic therapy (prochlorperazine, dimenhydrinate, 
and metoclopramide).

Cancer Pain
Optimal management combines pharmacologic manage-
ment with nonpharmacologic management. Nonpharma-
cologic therapies include relaxation techniques, support 
groups, biofeedback, mental imagery, physiotherapy, 
transcutaneous electrical nerve stimulation, physical 
activity, individual psychotherapy, group psychotherapy, 
and family psychotherapy.
Other Forms of Palliative Cancer Pain Therapy
 1.  Palliative radiotherapy, which is especially useful for 

metastatic bone pain and neuropathic pain (lumbosa-
cral plexopathy and brachial plexopathy)

 2.  Palliative surgery
 3.  Palliative chemotherapy

SUMMARY—cont’d
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C H A P T ER  67

Developmental Disabilities

CLINICAL CASE PROBLEM 1

A 55-Year-Old Woman with a 6-Month History 
of “Acting Out,” Increased Moodiness, and 
Weight Loss

A new patient, a 55-year-old woman with Down syn-
drome, is brought to your office by her caretaker for a 
health maintenance visit. She lives in a residential group 
home with three other individuals and is cared for by 
in-home staff provided by a residential care company 
under contract with the U.S. Department of Health and 
Human Services, Division of Developmental Disabilities. 
The caretaker reports that for the past 6 months, the 
patient has become increasingly “moody.” She normally 
is very active; she works part-time at a local supermar-
ket and participates in activities such as hiking and arts 
and crafts at home. However, slowly she has become 
withdrawn, refusing to go out, and she sometimes “acts 
out” by throwing things at staff when encouraged to 

participate in meals and laundry chores. She recently 
has had to be coached to perform activities of daily liv-
ing in which she was formerly independent. Her appe-
tite has diminished, and her clothes are loosely fitting, 
although before they were snug.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Appropriate areas of particular inquiry regarding this 
behavior should include:

 a.  any recent changes in staff or residents in the home
 b.  any recent changes at work or in her family
 c.  new and current medications and recent health care 

events
 d.  any other declines in normal functioning
 e.  all of the above

 2.  You are unable to obtain records of her previous 
health care. If you were, particular areas of interest 
might include:

 a.  previous residential history
 b.  immunization record
 c.  sexual history
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 d.  a and b
 e.  a, b, and c

 3.  You call her legal guardian for additional information. 
Appropriate issues to discuss with the guardian at this 
time include:

 a.  sterilization and contraception
 b.  any advance directives
 c.  the appropriateness of the patient’s 

deinstitutionalization
 d.  any suspicion of neglect or abuse in the residential 

setting
 e.  b and d

 4.  You attempt to examine the patient, but she refuses. 
At this time, an appropriate method to deal with this 
behavior is:

 a.  physically restrain the patient so you can perform 
the examination

 b.  reschedule several more brief visits before perform-
ing an examination

 c.  give the patient chloral hydrate
 d.  administer a dose of haloperidol
 e.  give the patient a short-acting benzodiazepine

 5.  You see the patient at a later date to finish the evalua-
tion. Appropriate health maintenance interventions at 
this time would include:

 a.  vision and hearing screening
 b.  obtaining a serum thyroid-stimulating hormone 

(TSH) measurement
 c.  obtaining an osteoporosis assessment
 d.  colon cancer screening
 e.  a, c, and d
 f.  a, b, c, and d

 6.  Despite no obvious findings of illness and behavioral 
intervention by the group-home staff and clinical psy-
chologists, the patient’s behavior deteriorates. She is 
now very withdrawn and refusing most meals. She has 
little interest in and interaction with those around her, 
including her good friend and housemate of 10 years. 
At this time, you decide to give a trial of which of the 
following medications?

 a.  risperidone
 b.  valproic acid
 c.  carbamazepine
 d.  depot medroxyprogesterone acetate (Depo-Provera)
 e.  sertraline

 7.  The patient fell and was sent to the emergency depart-
ment for evaluation. She returned with a diagnosis 
of acute ankle sprain. What do you tell the caretaker 
when you are asked about pain control for this patient?

 a.  Percocet 5/325 every 6 hours
 b.  no pain medication, just rest, ice, and elevation

 c.  advise the caretaker to be attentive for atypical 
physical cues of pain and use a pain assessment tool 
such as the Wong-Baker FACES Scale

 d.  ask the patient to verbalize when and how much 
pain she is in and then treat accordingly

 e.  intravenous morphine delivered by patient-con-
trolled analgesia (PCA) pump

 8.  The nursing home calls about a 40-year-old man with 
developmental disabilities who fell while walking. The 
patient complains of 10/10 pain in the right femoral 
area. The patient was immediately taken to the emer-
gency department and an x-ray of the right femur 
shows a femoral neck fracture. What appropriate 
health maintenance intervention should be included?

 a.  complete blood count (CBC), basic metabolic panel 
(BMP), lipid profile

 b.  calcium, vitamin D
	 c.	 	dual-energy	x-ray	absorptiometry	(DEXA)	scan
 d.  colonoscopy
 e.  x-ray of the spine

ANSWERS

 1.  e. Developmental disability (DD) is a chronic mental 
or physical impairment that results in the delay or fail-
ure to achieve normal developmental milestones. By 
federal statute, developmental disabilities are defined 
as a group of conditions that include mental retarda-
tion, autism, cerebral palsy, spina bifida, and others. 
Individuals with mental retardation make up the larg-
est group of those with DD. In the past 30 years, many 
individuals with DD have been deinstitutionalized to 
group residential settings. Family physicians are often 
called to care for these individuals in community set-
tings. There can be many challenges and rewards in 
rendering care to patients with DD. Among them is 
the challenge of interpreting and diagnosing behav-
ioral changes. Changes in behavior in the develop-
mentally disabled are a form of communication and 
a clue to an underlying disturbance. The disturbance 
can range from something as minor as a social or envi-
ronmental change to a major physiologic event such as 
illness. Appropriate areas of particular inquiry regard-
ing acute behavior change should include the search 
for social, physical, and temporal clues

 1.  Any recent changes in staff or residents in the 
home: Residents of group homes, like all of us, 
are sensitive to changes in the social order. This 
includes not just other residents in the home but 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the principles of the use of psychotropic med-
ications in the management of behavioral disorders in 
the developmentally disabled.
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also changes in staff who could have become like 
family to the resident.

 2.  Any recent changes at work or in the family: 
Likewise, the patient’s work environment or birth 
family can be a source of stress. Deaths are par-
ticularly difficult events in the developmentally 
disabled. Usual methods of sense-making may be 
absent or impaired and cause behaviors that are 
a reflection of insecurity, fear, and all the other 
emotions concomitant with loss.

 3.  Medications are a frequent cause of behavioral 
change in DD. Similarly, recent or past health 
care events or experiences can be a cause of trauma 
and result in behavioral change.

 4.  Any other declines in normal functioning are 
also clues to what may be causing the behavioral 
change. Staff and family should be questioned for 
key insights into what they believe have contrib-
uted to the behavioral change in patients with 
DD.

 5.  Changes in vital signs: Although crude measures, 
they point to underlying illnesses and should 
always be attended to carefully.

 2.  e. The past history in initial data collection is of 
major importance and unfortunately is often unavail-
able or on a limited basis. If it is available, particular 
areas of interest might include previous residential 
history; past medical, surgical, and reproductive his-
tory; immunization record, including hepatitis, tet-
anus, and varicella status; guardianship; history of 
tuberculosis testing; and current medications and 
allergies.

 3.  e. Legal guardians vary according to circumstance 
and can range from family members to state profes-
sionals, but in all states, a court-appointed guard-
ian for individuals with DD should exist. Clinicians 
should not presume that caretakers are necessar-
ily the legal guardians of the patient. Appropriate 
issues to discuss with guardians include, at a mini-
mum, all health status–related issues, acute and cri-
sis care anticipation, advance directives in the event 
of life-threatening illness, and any concerns about 
abuse or neglect. Physicians should be careful about 
fostering prejudices concerning the quality of life for 
patients with DD. Issues such as reproductive rights, 
if relevant, should be approached sensitively and 
with respect for the patient and probably after a rela-
tionship has been established with both the patient 
and the guardian.

 4.  b. An appropriate approach is to schedule a series 
of brief visits to familiarize the patient with the rou-
tine and thereby desensitize the patient to the poten-
tial trauma of the examination and visit. The use of 
restraints is inappropriate in most situations, but they 

may be used briefly in situations of potential self-
harm. The use of medications is a last resort, and 
short-acting anxiolytics are used most often, usually 
administered just before the visit. On occasion, the 
patient must be examined under general anesthesia, 
but this is necessarily limited in frequency. Given suf-
ficient time and patience, most examinations, includ-
ing pelvic examinations, can be accomplished in the 
office.

 5.  f. In this patient, given her age, appropriate health 
maintenance interventions at this time include vision 
and hearing screening; dental screening; thyroid 
screening by a serum TSH measurement; osteopo-
rosis assessment; breast, cervical, and colon cancer 
screening; alcohol, tobacco, and drug use counseling; 
safe sex counseling; diet and exercise counseling; and 
immunization updates including tetanus, hepatitis, 
varicella, and influenza as needed.

 6.  e. This patient more than likely is suffering from 
depression. Factors that point to this include the 
many behavioral changes during the past 6 months, 
age older than 50 years, loss of interest in daily activi-
ties that formerly gave pleasure, withdrawn behavior, 
and loss of appetite. Behavioral disorders are common 
in patients with DD, particularly depression in the 
aging patient. Patients with Down syndrome are par-
ticularly susceptible; they can experience age-related 
declines in functioning seen much later in patients 
with Alzheimer disease. Consultation with a psychi-
atrist and a psychologist experienced with treatment 
of behavioral disorders in patients with DD is often 
helpful.

 7.  d. Developmentally disabled patients may not 
always be able to reliably verbalize or communicate 
their pain. This means that health care providers have 
to be vigilant for other signs and symptoms (e.g., 
facial expressions, limping, disturbances in sleep or 
eating behavior). Health care providers should also be 
familiar with and use pain assessment tools adapted 
for adults with DD, such as the Wong-Baker FACES 
Scale.

 8.  c. Adults with DD display a greater risk for oste-
oporosis compared to adults with intellectual dis-
abilities and adults without disabilities. Patients with 
Down syndrome between the ages of 28 and 60 years, 
any gender, have a greater increase in osteoporosis. 
This is greatly attributable to insufficient physical 
activity and less calcium and vitamin D intake. Addi-
tionally, patients with Down syndrome have altered 
collagen formations, which may result in impaired 
bone development that may or may not be observed 
in individuals with intellectual disabilities from other 
causes.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The use of psychotropic agents in DD is a subject of 
great controversy (mainly because of their wide and 
sometimes inappropriate use). Many factors influence 
the decision of whether to prescribe a pharmacologic 
agent and which agent to prescribe. In general, non-
pharmacologic measures should be tried first unless 
there is clear and present danger to the patient or 
those in the vicinity. Positive reinforcement of desirable 
behaviors is effective; punishment or limit setting is 
best accomplished by “time outs” or privilege restric-
tion. However, should medication become necessary, 
the general rule is to start low and titrate slowly. The 

following medications may be considered as alterna-
tives to traditional neuroleptics: (1) selective serotonin 
reuptake inhibitors can help reduce self-injurious and 
aggressive behaviors; (2) buspirone is effective in mild 
chronic agitation and generally free of most side effects; 
(3) trazodone can be used for moderate agitation and 
irritability; (4) beta blockers can help with aggressive 
behaviors and tremulousness; (5) newer anticonvul-
sants (valproic acid and carbamazepine) may control 
mood swings and impulsivity; and (6) risperidone is pre-
ferred to older antipsychotics because of less incidence 
of tardive dyskinesias.

SUMMARY

DD is a chronic mental or physical impairment that 
results in the delay or failure to achieve normal devel-
opmental milestones. By federal statute, DD is defined 
as a group of conditions that include mental retardation, 
autism, cerebral palsy, spina bifida, and others. Individu-
als with mental retardation make up the largest group of 
those with DD.

In the past 30 years, many individuals with DD have 
been deinstitutionalized to group residential settings. 
Family physicians are often called to care for these 
individuals in community settings. There can be many 
rewards and challenges in caring for patients with DD.

Changes in behavior in the developmentally disabled 
are a form of communication and a clue to an underlying 
disturbance. The disturbance can range from something 

as minor as a social or environmental change to a major 
physiologic event such as illness.

In general, health maintenance protocols are identical 
to those for other adults and children, but the problems 
associated with aging are being seen more often now as 
adults live longer, and aging effects occur earlier, partic-
ularly in patients with Down syndrome.

Psychotropics must be used with particular caution 
and with careful attention to their effects. They can be 
overprescribed and generally should be used after a trial 
of behavior modification. However, behavioral illnesses 
are seen more often in patients with DD, and a trial of 
medications is often indicated. See the Solution to the 
Clinical Case Management Problem for a discussion of 
agents.
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C H A P T ER  68

Travel Medicine

CLINICAL CASE PROBLEM 1

A 42-Year-Old Man Enjoys a Tropical Feast

A 42-year-old man and his life partner take a yachting 
vacation in the Caribbean. One night after a fabulous 
landside feast from the sea’s bounty, including sea bass, 
red snapper, and a variety of tropical fish, the patient 
pays a visit to your dispensary complaining of nausea, 
vomiting, weakness, numbness, “lightening-like” dis-
comfort in his face and hands, and chills. He appears ill. 
His vital signs are a temperature of 36.1° C orally, blood 
pressure of 90/50 mm Hg, pulse of 110 beats per minute, 
and respiration rate of 20 breaths per minute. After sup-
portive measures that you take, he improves in 24 hours.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is the most likely cause of his 
symptoms?

 a.  Escherichia coli
 b.  Vibrio cholerae
 c.  ciguatoxin poisoning
 d.  Norwalk virus
 e.  giardiasis

CLINICAL CASE PROBLEM 2

Another Tropical Feast

He begins to recover, but several days later, his 40-year-
old partner drops by after another land excursion. He too 
has sampled the sea’s bounty, but he avoided eating what 
his friend had eaten the day he became sick. He stuck 
to mahi mahi and yellowfin tuna. After arriving back on 
board, he began to experience headache, flushing, hives, 
diarrhea, and vomiting. Physical examination reveals nor-
mal vital signs, urticarial wheals, and diffuse epidermal 
erythema. You take appropriate action, and he recovers.

 2.  The most likely cause of his symptoms is which of the 
following?

 a.  ciguatoxin poisoning
 b.  insect bite
 c.  scorpion bite
 d.  histamine poisoning
 e.  E. coli

CLINICAL CASE PROBLEM 3

An “Ecotour” with Unintentional Sampling of 
the Ecosystem

A 67-year-old woman comes to your office 2 weeks after 
she returns from an “ecotour” to the Central American 

rainforest. She is an infrequent visitor to your office, and 
her health maintenance protocols are not up to date, 
nor did she consult you before her trip. She relates 
that she “went native,” which she explains to mean 
she ate local food and drank local water, being careful 
not to disturb the local environment. Near the end of 
her trip, she developed nausea and vomiting, followed 
by persistent diarrhea, and fever with chills. All other 
symptoms have abated, but the diarrhea persists. The 
diarrhea is not bloody. On examination, her temperature 
is 37.4° C, pulse is 80 beats per minute, respiration rate 
is 16 breaths per minute, and blood pressure is 140/85 
mm Hg. Aside from some increased bowel sounds and 
diffuse mild nonlocalized abdominal discomfort with 
deep palpation, the rest of her examination is normal. 
There is no blood or stool present on rectal examination.

 3.  You order appropriate tests, including which of the 
following?

 a.  complete blood count
 b.  stool culture
 c.  stool for ova and parasites
 d.  b and c
 e.  no tests are necessary at this time

One week later, she returns to your office complaining of 
passing dark urine. Examination is normal. Previous test 
results were negative. You order blood work to confirm 
your hypothesis.

 4.  The most likely explanation of the patient’s complaints 
is which of the following?

 a.  E. coli
 b.  hepatitis A
 c.  giardiasis
 d.  schistosomiasis
 e.  shigellosis

CLINICAL CASE PROBLEM 4

Planning a Trip

A 35-year-old woman comes in for an office visit for 
advice, 3 months before a January departure for a 
6-week trip to Thailand. She will make some day trips 
to some rural areas but will spend most of her time in 
urban areas.

 5.  She wonders what precautions she should take to avoid 
traveler’s diarrhea. Which of the following is not good 
advice for her?

 a.  avoid local sources of water that are not boiled
 b.  avoid eating raw vegetables
 c.  avoid drinking unpasteurized milk
 d.  ice is okay for drinks because freezing kills the con-

taminants in water
 e.  peel your own fruit
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 6.  You review her immunization history and note that 
she has not received any since childhood. Which 
of the following immunizations would you not 
recommend?

 a.  tetanus
 b.  hepatitis A
 c.  Japanese encephalitis virus
 d.  inactivated poliovirus vaccine
 e.  typhoid fever

 7.  Which of the following statements is true for trips to 
mosquito-infested areas?

 a.  N,N-diethyl-m-toluamide (DEET)–based insect 
repellent should be used

 b.  do not use DEET on children older than 2 years
 c.  avoid insecticide use because of potential toxicity
 d.  short-sleeved shirts and short pants are okay in hot 

weather because mosquitoes are inactive
 e.  chemoprophylaxis with chloroquine works every-

where in the world

CLINICAL CASE PROBLEM 5

Another Traveler

A 51-year-old man comes to your office for a periodic 
health examination. He is planning on traveling to his 
ancestor’s birthplace in Sinaloa, Mexico, in the near 
future and wishes to discuss immunizations and pro-
phylaxis against malaria. He is feeling well. He has had 
no major medical problems in the past, nor has he had 
any operations. He has no known allergies. His exam-
ination findings are appropriate and normal for his 
age. You check the Centers for Disease Control and 
Prevention (CDC) website, and there are no reports of 
antimalarial drug resistance in the area to which he is 
traveling.

 8.  Which of the following chemoprophylactic agents 
are appropriate for the prevention of malaria in this 
area?

 a.  chloroquine
 b.  mefloquine (Lariam)
 c.  primaquine
 d.  atovaquone/proguanil (Malarone)
 e.  all of the above choices are appropriate for pro-

phylaxis in this region

 9.  Mefloquine should be given for what length of 
time?

 a.  1 week before travel and for 4 weeks after return 
from travel

 b.  1 month before travel and for at least 1 month 
after return

 c.  2 weeks before travel and for 2 weeks after return
 d.  1 week before travel and for 1 week after return
 e.  6 weeks before travel and for at least 4 weeks after 

return

 10.  The drug you selected in question 9 primarily has 
activity against which of the following?

 a.  Plasmodium falciparum
 b.  Plasmodium vivax
 c.  Plasmodium ovale
 d.  Plasmodium malariae
 e.  none of the above

CLINICAL CASE PROBLEM 6

A Pilgrim to Mecca

A 33-year-old man is making a return trip to Mecca for 
the Hajj. He last made this pilgrimage 5 years ago. He is 
taking no medications and has no allergies.

 11.  Which of the following immunizations is required 
for his entry into Saudi Arabia?

 a.  yellow fever
 b.  meningococcus
 c.  hepatitis A
 d.  cholera
 e.  tetanus

CLINICAL CASE PROBLEM 7

A Bicycle Trip through Africa

A married couple who are elite endurance athletes in 
their mid-30s will be competing in a 5-month bicycle 
expedition from Egypt to South Africa. They are up 
to date with tetanus, polio, and hepatitis A immuni-
zations. They know that they will be passing through 
yellow fever–endemic zones, and because you are an 
authorized yellow fever vaccination provider, they have 
come to you for a travel medicine consultation. They 
also request meningococcal immunization because 
they will be in the sub-Saharan meningitis belt during 
the endemic December-to-June dry season.

 12.  Which of the following immunizations should you 
have these patients consider?

 a.  cholera
 b.  hepatitis B
 c.  rabies
 d.  a and b
 e.  b and c

ANSWERS

 1.  e. This patient is exhibiting the classic features of 
ciguatoxin ingestion, the most common type of bio-
toxin found in fish that is produced by Gambierdiscus 
toxicus, a dinoflagellate that accumulates in big reef 
fish such as red snapper, grouper, sea bass, and oth-
ers. The potential for ciguatoxin poisoning exists in 
all subtropical and tropical insular areas of the Carib-
bean Sea and the Pacific and Indian oceans, where 
these species thrive. The toxin cannot be destroyed 
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by cooking. Ciguatera (ciguatoxin poisoning) is man-
ifested by the following symptoms: gastroenteritis 
followed by neurologic problems from the periph-
eral nervous system (it does not cross the blood-brain 
barrier), such as weakness, paresthesia, and dysesthe-
sia; body temperature reversals; and, in severe cases, 
hypotension. The symptoms may last a few days to 
several weeks, depending on the individual. Although 
the other choices are possibilities in gastrointestinal 
disturbances, the timing and history and presence of 
neurologic symptoms fit best with this explanation.

 2.  d. Another classic case of fish poisoning is exhibited 
by this patient. This time it is histamine poisoning 
(also known, if improperly, as histidine poisoning), 
commonly seen after ingestion of members of the 
scombroid family of fish (tuna, mackerel, and bonito) 
and sometimes also some nonscombroid fish, such as 
bluefish, mahi mahi, and herring. This condition is 
also called scombroid poisoning (from Greek scom-
bros, meaning mackerel or tunny), pseudoallergic fish 
poisoning, or the mahi mahi flush. After ingestion 
of fish (and other foods that contain certain amino 
acids) that has been refrigerated or preserved improp-
erly, histidine is converted to histamine by histidine 
decarboxylase found in E. coli, Proteus, and Klebsiella 
species, which causes headache, flushing, nausea and 
vomiting, diarrhea, and hives. Cases are distributed 
worldwide, common in mild form, and rare in severe 
manifestations. Histamine poisoning accounts for 
37% of all seafood-related illness according to the 
CDC. It is thought that a second amino acid agent 
is involved to facilitate histamine absorption because 
histamine in this setting is poorly absorbed from the 
gut, hence the variability of symptom expression.

 3.  d. Given that the patient’s fever has resolved but it 
has been 2 weeks with persistent diarrhea, it would 
be appropriate to culture the stool and check for ova 
and parasites. An argument could be made for watch-
ful waiting because most domestic diarrheal illnesses 
resolve without treatment, but this patient has been 
out of the country, which raises the possibility of 
enteric pathogens.

 4.  b. Given the negative results of prior enteric tests, 
the dark urine (consistent with the presence of bili-
rubin), and an incubation period of a few weeks, this 
is suggestive of acquired hepatitis A. Hepatitis A is 
a common consequence of unimmunized travel to 
developing countries; the virus is spread by the fecal-
oral route, most commonly through ingestion of con-
taminated food or water.

 5.  d. Ingestion of contaminated food and drink is the 
most common source of infection during travel. The 
common infections occurring secondary to ingestion 

include various enteropathic E. coli infections, shigel-
losis, giardiasis, cryptosporidiosis, Norwalk-like virus 
infections (often seen in cruise ship outbreaks), and 
hepatitis A. Less common infections include typhoid 
fever (Salmonella typhi), cholera, rotavirus infections, 
and a variety of parasites other than Giardia and cryp-
tosporidia/microsporidia. To avoid illness, the CDC 
recommends selecting food with care. Avoid raw food 
such as salad and uncooked vegetables, sushi (raw 
fish), and unpasteurized milk and milk products such 
as cheese. Peel your own fruit. Avoid undercooked 
and raw meat and shellfish. Commercially available 
bottled water, preferably carbonated, is safest, and 
ice should not be used in drinks because it may be 
made from contaminated water sources and freez-
ing does not kill all possible contaminants. On trips 
home, consideration should be given to the possibil-
ity that food and water on commercial aircraft may 
be obtained in the country of departure, where items 
may also be contaminated.

 6.  c. Given this patient’s age and immunization his-
tory, she is overdue for a tetanus booster. An inac-
tivated polio vaccine booster is recommended by the 
CDC Committee on Immunization Practices for 
travel to many countries. Immunization against hep-
atitis A and typhoid fever should be given to protect 
against these illnesses transmitted by contaminated 
food and water. She should be advised to return in 6 
to 12 months for a second hepatitis A immunization 
to provide her immunity. She has time to take the 
oral typhoid vaccine, the immunity from which lasts 
5 years as opposed to only 3 years for the injectable 
typhoid vaccine. Japanese encephalitis virus immuni-
zation is indicated only for those individuals facing a 
potential prolonged stay in an endemic zone during 
the transmission season. It is not given more readily 
because of the occurrence of serious hypersensitivity 
reactions (urticaria, angioedema, respiratory distress, 
and anaphylaxis) in up to 0.6% of those receiving the 
vaccine. These reactions can occur immediately or up 
to 1 week after immunization, so those receiving the 
vaccine should be observed in the medical office for 
30 minutes and should not travel for at least 10 days. 
In this case, the patient’s potential rural exposure will 
be minimal, and she will not be in Thailand during a 
time of peak transmission of the virus.

 7.  a. Mosquito- and other arthropod-borne illnesses 
are a serious concern for travelers to many parts of 
the developed and undeveloped world. Malaria, den-
gue fever, West Nile fever, and various encephaliti-
des are all capable of producing significant morbidity 
and mortality. Protection from the insect carriers of 
these diseases is important. Topical insect repellents 
containing DEET are most effective, but DEET 
should not be used on infants younger than 2 months. 
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Bed netting, proper clothing that covers skin surfaces 
as much as possible, and permethrin spray for cloth-
ing are good precautions. P. falciparum is resistant 
to chloroquine in the majority of malaria-endemic 
countries.

 8.  e. Malaria incidence has decreased dramatically in 
recent decades in Mexico, and only a few cases of 
Plasmodium vivax are reported among U.S. travelers 
each year. Malaria prophylaxis is recommended only 
for low-lying areas of Chihuahua, Durango, Sinaloa, 
and Nayarit in the west and Oaxaca, Chiapas, and 
Tabasco in the south. Any of the choices provided 
would provide adequate malaria prophylaxis to a trav-
eler visiting these regions of Mexico. Many physicians 
and patients prefer the use of atovaquone/proguanil 
(Malarone), because it is very well tolerated with  
few side effects, has pediatric dosing tablets available, 
and it is convenient for last minute travelers as well as 
short trips because it can be started 1 to 2 days before 
traveling to a malaria-endemic area and only needs to 
be taken 7 days after returning from travel.

 9.  a. The usual recommendation is that treatment 
should begin 1 week before traveling to the malar-
ia-endemic area and continue for 4 weeks after the 
return home. Mefloquine is also considered safe 
to use during the second and third trimesters of 
pregnancy.

 10.  a. Several strains of Plasmodium cause malaria. They 
are P. falciparum, P. ovale, P. vivax, and P. malariae. 
Most of the concern arises over P. falciparum, and it 
is crucial that treatment be directed toward the most 
virulent and morbidity-producing strain. In addition, 
drug resistance has been seen primarily in P. falci-
parum, with only a few exceptions. The other strains 
remain sensitive to chloroquine.

 11.  b. According to the CDC, “visitors from all over the 
world arriving for the purpose of ‘Umra’ (pilgrim-
age) or for seasonal work are requested to produce a 

certificate of vaccination against meningitis not more 
than 3 years and not less than 10 days before arrival 
in Saudi Arabia.” Anyone older than 2 years must be 
given the quadrivalent vaccine against serogroups 
A, C, Y, and W135. Children between 3 months 
and 2 years of age must receive two doses of the A 
serogroup vaccine at a 3-month interval. Immuniza-
tion for tetanus should be given if it has been more 
than 10 years since the patient’s last tetanus booster. 
Immunization for hepatitis A should be considered 
if the patient has not received this in the past. Saudi 
Arabia is not an area where yellow fever is endemic. 
Cholera vaccine is not very effective and is no longer 
available in the United States.

 12.  e. According to the CDC, “modes of hepatitis 
B virus (HBV) transmission in areas with high or 
intermediate prevalence of chronic HBV infection 
that are important for travelers to consider are con-
taminated injection and other equipment used for 
health care related procedures and blood transfu-
sions from unscreened donors.” These patients will 
be at particular risk for needing medical and surgi-
cal care because of the potential for trauma during 
their cycling activity. As noted by the CDC, “trav-
elers with extensive unprotected outdoor exposure 
in rural areas, such as might be experienced while 
bicycling, camping, hiking, or engaging in certain 
occupational activities, might be at high-risk even if 
their trip is brief.” Preexposure rabies immunization 
consists of three doses during a 3- or 4-week period. 
Postexposure immunization consists of two doses 
for previously immunized individuals and five doses 
plus a dose of rabies immune globulin (RIG) for 
those not previously immunized. As noted, cholera 
vaccine is not very effective and is no longer avail-
able in the United States. A clinician may check the 
CDC website (www.cdc.gov/travel/default.aspx) for 
the traveler’s destinations to determine if additional 
immunizations and precautions are required as these 
are periodically updated and revised.

SUMMARY

“The world is getting smaller” is more than just a cliché. 
Infectious and communicable diseases respect no political 
boundaries, and increasingly mobile populations make the 
spread of once geographically limited or confined illnesses 
no longer unusual. The best medicine here is prevention. 
Avoid areas of local epidemics and take precautions if this is 
unavoidable. Travel insurance is important and less costly 
than the alternative, particularly if air transportation/evac-
uation becomes necessary to access medical care.

Protection from arthropod-borne illnesses is import-
ant in warmer climates and primarily involves the use of 

protective clothing, protected sleep environment, and 
application of the insect repellent DEET. In rural or 
developing areas, avoid local drinking water supplies and 
food that is not thoroughly cooked. Immunize against 
common infectious illnesses such as hepatitis A and B. 
Remember that seasonal differences may exist in travel 
to different hemispheres, necessitating influenza vacci-
nation. In travel to malaria-endemic areas, begin pro-
phylaxis with appropriate medications. Always check the 
CDC website for the most up-to-date, geographically 
specific travel-related information.
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Osteoporosis

CLINICAL CASE PROBLEM 1

A 61-Year-Old Postmenopausal Woman

A 61-year-old white postmenopausal woman comes to 
your office for a routine health examination. She has a 
history of osteoarthritis, and she smokes one pack of 
cigarettes per day. She fractured her left wrist at age 
50 years after falling down some stairs. Her mother has 
osteoporosis and fractured her hip after a fall. Her diet 
is low in calcium-rich foods, and she is not currently 
taking a calcium supplement. She is on no medications. 
Her blood pressure is 120/80 mm Hg, her height is 5 
foot 3 inches, and she weighs 115 lbs. The rest of her 
physical examination is normal.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  You believe she is at risk for osteoporosis. You initially 
recommend that she:

 a.  obtain a central dual-energy x-ray absorptiometry 
(DXA) scan

 b.  start a bisphosphonate immediately
 c.  obtain serum calcium, thyroid-stimulating hor-

mone (TSH), and 25-hydroxy vitamin D levels
 d.  obtain a lateral spine x-ray
 e.  obtain a quantitative computed tomography (QCT) 

scan

 2.  The test of choice in the diagnosis of osteoporosis 
is:

 a.  quantitative ultrasound (QUS)
 b.  peripheral DXA (pDXA)
 c.  central DXA
 d.  QCT
 e.  plain x-ray

 3.  Which of the following is not an established major 
risk factor for osteoporosis?

 a.  low body weight
 b.  current smoking

 c.  history of fragility fracture in first-degree relative
 d.  low calcium intake
 e.  chronic use of steroids

 4.  According to the National Osteoporosis Foundation 
(NOF), in which case would primary screening for 
osteoporosis be appropriate?

 a.  a 28-year-old female athlete with a 5-month his-
tory of amenorrhea

 b.  a 40-year-old woman with regular menses who 
smokes two packs of cigarettes per day

 c.  a 68-year-old woman with no risk factors
 d.  a 35-year-old woman with regular menses with 

multiple fractures after a motor vehicle accident
 e.  a 40-year-old man who smokes two packs of ciga-

rettes per day

 5.  According to the World Health Organization 
(WHO), osteoporosis is defined as:

 a.  bone mineral density (BMD) between 1.5 and 
2 standard deviations below the mean for young 
normal adults (T score)

 b.  BMD between 1.5 and 2 standard deviations below 
the mean for age-matched adults (Z score)

 c.  BMD less than 2.5 standard deviations below the 
mean for young normal adults (T score)

 d.  BMD less than 2.5 standard deviations below the 
mean for age-matched adults (Z score)

 e.  osteoporosis is not defined by BMD

 6.  Which of the following is not an associated risk factor 
for osteoporosis?

 a.  chronic obstructive pulmonary disease (COPD)
 b.  hyperparathyroidism
 c.  cigarette smoking
 d.  obesity
 e.  excessive alcohol intake

 7.  What is the most common presenting fracture in 
osteoporosis?

 a.  wrist fracture (Colles fracture)
 b.  vertebral compression fracture
 c.  femoral neck fracture
 d.  tibial fracture
 e.  femoral head fracture
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 8.  Which of the following sites for osteoporotic frac-
ture is most commonly associated with morbidity and 
mortality?

 a.  Ward’s triangle (hip)
 b.  the femoral neck (hip)
 c.  the thoracic vertebrae (spine)
 d.  the lumbar vertebrae (spine)
 e.  the distal radius (wrist)

 9.  Which of the following conditions is not associated 
with an increased risk for osteoporosis?

 a.  hyperparathyroidism
 b.  rheumatoid arthritis
 c.  history of solid organ transplant
 d.  chronic dilantin therapy
 e.  history of osteoarthritis

 10.  You order a central DXA scan on the patient in Clin-
ical Case 1. The scan returns with a T score of –1.3 
for the lumbar spine and T score of –1.9 for the total 
hip. What do you recommend to the patient at this 
time?

 a.  no action needed; her lumbar spine reading does 
not qualify her for treatment

 b.  repeat a central DXA in 6 months
 c.  recommend adequate calcium intake and weight- 

bearing exercise
 d.  recommend adequate calcium intake, weight- 

bearing exercise, and a bisphosphonate
 e.  recommend adequate calcium intake, weight- 

bearing exercise, and calcitonin

 11.  Which of the following is not a therapy approved by 
the U.S. Food and Drug Administration (FDA) for 
the prevention of osteoporosis?

 a.  bisphosphonates
 b.  selective estrogen receptor modulators (SERMS)
 c.  calcium supplementation
 d.  teriparatide
 e.  estrogen

 12.  Which of the following statements regarding non-
pharmacologic management for the prevention 
and treatment of postmenopausal osteoporosis is 
true?

 a.  patients should obtain an adequate intake of 
dietary calcium (at least 1200 mg/day, including 
supplements if necessary)

 b.  patients should obtain an adequate intake of dietary 
vitamin D (400 to 800 International Units/day)

 c.  patients should be encouraged to participate in 
regular weight-bearing and muscle-strengthening 
exercise

 d.  patients should be assessed for fall risk and edu-
cated in fall prevention strategies

 e.  all of the above

 13.  Which of the following statements about calcium 
supplementation is true?

 a.  calcium carbonate absorption is best in an acidic 
environment

 b.  calcium carbonate absorption is not dependent on 
gastric pH

 c.  calcium citrate is not recommended in elderly 
patients

 d.  calcium citrate is not recommended in patients on 
antacids

 e.  none of the above

 14.  Which of the following is not recommended for treat-
ment of established osteoporosis?

 a.  estrogen
 b.  calcium and vitamin D
 c.  bisphosphonates
 d.  SERMs
 e.  calcitonin

 15.  Which of the following studies may be indicated in 
an asymptomatic patient recently diagnosed with 
osteoporosis?

 a.  24-hour urine calcium
 b.  serum 25-hydroxy vitamin D
 c.  complete blood count (CBC)
 d.  TSH
 e.  all of the above

 16.  Your patient from Clinical Case 1 returns after tak-
ing a bisphosphonate for 6 months for confirmed 
osteoporosis. Her initial lab work was normal, 
including CBC, serum chemistry, and 25-hydroxy 
vitamin D. A baseline serum N-telopeptide level 
was done before the initiation of bisphosphonate 
therapy and found to be elevated. The patient has 
followed your recommendations about weight-bear-
ing exercise and calcium intake. She wants to know 
if the “treatments have worked.” You tell her the 
following test may assess effectiveness of treatment 
at this time:

 a.  repeat DXA
 b.  plain x-ray of the hip
 c.  repeat serum calcium level
 d.  repeat serum N-telopeptide level
 e.  there is no test that will reflect treatment efficacy 

at this time

CLINICAL CASE MANAGEMENT PROBLEM

Discuss nonpharmacologic measures that may 
be employed in the prevention and treatment of 
osteoporosis.
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ANSWERS

 1.  a. A central DXA is the gold standard for assessment 
of BMD. During this procedure, two beams of differ-
ent energy are directed at the patient. The difference 
in the absorption rate of the two energy beams by the 
patient’s body is recorded to quantify the amount of 
bone mineral content. A BMD is computed at differ-
ent sites, including the lumbar spine (L1-L4), femoral 
neck, and total proximal femur (hip); Ward’s triangle 
is a computer-generated area and should not be used 
for diagnosis. At least two different sites, preferably 
the spine and hip, should be measured. Of all measure-
ments, total hip BMD is the best predictor of future 
hip fracture. Advantages of central DXA include 
higher precision, minimal radiation exposure, and 
rapid scanning time. Disadvantages include cost and 
nonportability, which can make widespread screening 
in disadvantaged populations challenging. QCT scans 
can selectively measure BMD and exclude extra osseous 
calcium deposits. However, QCT cannot assess BMD 
at the proximal femur and has relatively high doses 
of radiation. Central DXA BMD has better correla-
tion with fracture risk than QCT scan BMD. A lateral 
spine x-ray may reveal evidence of vertebral compres-
sion fractures or rarefication of bony elements, which 
should make one suspicious of osteoporosis; however, 
it is not a good screening tool in asymptomatic patients. 
A vertebral fracture assessment can be ordered with a 
DXA if a vertebral compression fracture is suspected. 
Starting a bisphosphonate or performing laboratory 
assessments for secondary causes of osteoporosis is not 
appropriate for this patient until a diagnosis of osteo-
penia or osteoporosis has been established. The Amer-
ican College of Rheumatology (ACR) recommends 
starting a bisphosphonate in patients initiating chronic 
corticosteroid treatment (greater than 5 mg/day for 
more than 3 months), even before obtaining a DXA. 
The ACR also recommends initiating bisphosphonate 
therapy in patients already on chronic corticosteroid 
therapy if their DXA T score is –1.

 2.  c. As discussed previously, central DXA is the gold 
standard for assessment of BMD. QCT scan was also 
discussed previously. Peripheral bone densitometry 
devices use a variety of techniques, including radio-
graphic absorptiometry (RA) and pDXA. Peripheral 
QUS is yet another method of assessing BMD. Mea-
surement sites include the finger, forearm, and heel. 
Advantages of these modalities include less expense, 
easier portability, and relatively low to no radiation 
exposure. Peripheral devices can be useful for assess-
ing fracture risk and identifying patients unlikely to 
have osteoporosis. However, peripheral BMD devices 
lack the precision of central DXA and thus should not 
be used for diagnosing osteoporosis or osteopenia or 
for monitoring patients.

 3.  d. Of the major risk factors for postmenopausal  
osteoporosis, patient age older than 65 years is most 
consistently associated with increased risk of osteopo-
rosis. Compared with women aged 50 to 54 years, there 
is a 5.9-fold higher risk of osteoporosis in women aged 
65 to 69 years and a 14.3-fold higher risk in women 
aged 75 to 79 years. In addition to age, gender, and 
menopausal status, the National Osteoporosis Foun-
dation (NOF) lists the following major risk factors for 
postmenopausal osteoporosis and related fracture:

 •  personal history of fracture as an adult (especially 
older than age 45 years; not including fingers, toes, 
and skull)

 •  history of fragility fracture in a first-degree relative 
(especially maternal hip fracture)

 •  low body weight (less than approximately 127 lbs)
 •  current smoking
 •  use of oral corticosteroid therapy for more than 3 

months
Additional risk factors include estrogen deficiency at an 
early age (younger than 45 years old), rheumatoid arthri-
tis, low physical activity, excessive alcohol (more than 
2 drinks/day), impaired vision, dementia, poor health/
frailty, and recent falls.

 4.  c. The NOF expert panel recommends that all women 
65 years of age or older be screened for  osteoporosis 
regardless of the presence or absence of risk factors. 
Younger postmenopausal women with one or more 
risk factors (other than being white, postmenopausal, 
and female) should also be screened for BMD (see 
major risk factors listed in answer 3). Although in prac-
tice these guidelines are extrapolated for all women and 
even men in some cases (i.e., chronic steroid use), the 
NOF guidelines are based on studies done primarily on 
postmenopausal white women only. Data on men and 
women of other races are insufficient to make definitive 
recommendations for these population groups. When 
deciding who to screen for osteoporosis, physicians 
should make recommendations that account for an 
individual’s risk factors, willingness to start treatment, 
and patient preference. The U.S. Preventive Services 
Task Force (USPSTF) also recommends universal 
BMD screening for all women 65 years of age or older. 
For women age 60 years or older, the USPSTF recom-
mends screening if there are risk factors for osteopo-
rotic fractures. In contrast to the NOF, the USPSTF 
makes no recommendation for or against routine 
screening in postmenopausal women younger than age 
60 years or aged 60 to 64 years without increased risk 
for osteoporotic fracture.

The “female athlete triad,” is a condition commonly 
found in high-level competitive female athletes. The 
triad consists of eating disorder, osteoporosis, and 
amenorrhea. Although this patient is certainly at risk 
for fracture later in adult life if this condition contin-
ues, there are no formal guidelines that recommend 
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screening women at this young age. Medical attention 
should be focused on correcting the underlying problem 
(low body weight and excessive exercise) and encourag-
ing adequate calcium intake. The patients described in 
choices b and d have risk factors associated with osteo-
porosis but are premenopausal and are too young to rec-
ommend for screening. Of note, a “fragility” fracture is 
not associated with major trauma such as a motor vehi-
cle accident.

 5.  c. BMD measurements are reported as the num-
ber of standard deviations from the mean BMD in a 
young healthy female reference population (T score) 
or an age-matched reference population (Z score). As 
shown in Table 69-1, the WHO defines “normal” as 
a BMD T score above –1. Osteopenia is defined as a T 
score from –1 to –2.5. Osteoporosis is defined as a T 
score at or below –2.5. Osteopenia and osteoporosis 
are not defined by Z scores.

 6.  d. The major risk factors for osteoporosis and 
related fracture were discussed previously. Other 
associated risk factors for osteoporosis include cer-
tain medical conditions such as rheumatoid arthritis, 
COPD, hyperthyroidism, and hyperparathyroidism, 
as well as the chronic use of certain medications, such 
as anticonvulsants, gonadotropin-releasing hormone 
(GnRH) agonists, immunosuppressant therapy, aro-
matase inhibitors, and glucocorticoids. Obesity is not 
by itself a risk factor for osteoporosis.

 7.  b. Vertebral compression fractures are the most 
common presenting fractures in osteoporosis. How-
ever, many of these fractures are found incidentally 
(radiographic) in patients who are either asympto-
matic or previously thought to have a different etiol-
ogy for their chronic back pain.

 8.  b. Although osteoporotic vertebral fractures occur 
far more often, hip fractures are the most common 
cause of osteoporosis-related morbidity and mortal-
ity. Hip fractures can result in up to 20% excess mor-
tality within 1 year. Ward’s triangle is not an actual 
anatomic site.

 9.  e. Many chronic medical conditions are associated 
with an increased risk of osteoporosis. Examples 
include hyperparathyroidism, rheumatoid arthritis, 
hypogonadism, Cushing syndrome, history of solid 
organ transplant (secondary to chronic immunosup-
pression), COPD, multiple myeloma, and any mal-
absorption syndromes (i.e., celiac sprue). A history 
of osteoarthritis may mimic symptoms of vertebral 
compression fracture pain but is not directly a risk 
factor for osteoporosis.

 10.  d. The decision to treat for osteoporosis should be 
based on the lowest T score from the sites (spine, hip, 
or wrist) measured. The NOF recommends treat-
ment for (1) patients with T scores below –2 by cen-
tral DXA regardless of risk factors, (2) patients with T 
scores below –1.5 by central DXA if one or more risk 
factors are present, and (3) all patients who have had 
osteoporotic fractures. These guidelines are based 
on central DXA BMD measurements and cannot be 
extrapolated to measurements made by other bone 
densitometry devices. The patient in this question 
should be considered for pharmacologic therapies 
that the FDA indicated for the prevention of osteo-
porosis given her T score of –1.9 at the hip as well as 
multiple risk factors (personal wrist fracture, family 
hip fragility fracture, current smoking, and low body 
weight). Of note, central DXA BMD measurements 
can be falsely elevated in the lumbar spine second-
ary to osteoarthritic changes (i.e., osteophytes). The 
patient in this case does have a history of osteoar-
thritis, which may account for her higher vertebral 
BMD reading in comparison to her hip BMD. All 
patients being considered for pharmacologic ther-
apy should also be counseled on the importance of 
calcium, vitamin D, weight-bearing exercise, and fall 
prevention strategies to further reduce their risk of 
fracture. Before initiating pharmacologic treatment, 
patients should also be evaluated for secondary causes 
of osteoporosis.

Table 69-2 lists the FDA-approved medications for 
the prevention and treatment of osteoporosis. First-line 
treatment options for prevention and treatment of osteo-
porosis include the bisphosphonates, such as alendronate, 

  World Health Organization Criteria 
for Diagnosis of Bone Status

T Score* Classification
Above or equal to –1 Normal

Between –1 and –2.5 Osteopenia (low bone mass)

–2.5 or lower Osteoporosis

–2.5 or lower + fracture Severe osteoporosis

*T score indicates the number of standard deviations below or above the average 
peak bone mass in young adults.

TABLE 69-1
  FDA-Approved Therapeutic 
Options

Prevention (stops  
bone loss)

Treatment (reduces  
spine fractures)

Estrogen Calcitonin (Miacalcin)

Alendronate (Fosamax) Parathyroid hormone (Forteo)

Risedronate (Actonel)

Ibandronate (Boniva)

Raloxifene (Evista)

TABLE 69-2
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risedronate, and ibandronate. Bisphosphonates work 
by inhibiting osteoclastic activity as well as binding to 
hydroxyapatite to decrease bone resorption.

All three FDA-approved bisphosphonates significantly 
reduce the incidence of vertebral fractures. Both alen-
dronate and risedronate have also been shown to reduce 
the risk of hip fractures by 30% to 50% in patients with 
established osteoporosis. Because a minority of patients 
may suffer from erosive esophagitis, the patient should be 
advised to take bisphosphonates with 8 oz of water upon 
awakening, remain upright, and avoid food for 30 min-
utes afterwards. Estrogen therapy (ET) alone or with a 
progestin (HT) is indicated for the prevention of osteo-
porosis only. ET/HT has the additional benefit of reduc-
ing vasomotor and vaginal atrophic symptoms. However, 
because of the potential risks of estrogen, the FDA rec-
ommends that if a woman does not have menopausal 
symptoms, nonestrogen treatments should be carefully 
considered before using estrogen therapy solely for the 
prevention of postmenopausal osteoporosis.

Raloxifene, a SERM, demonstrates partial agonist/
antagonist effects on estrogen receptors depending on 
the target organ site. At the bone, raloxifene selectively 
binds to estrogen receptors and inhibits bone resorp-
tion. Raloxifene is FDA-approved for both the preven-
tion and treatment of osteoporosis. Although raloxifene 
decreases the risk of vertebral fracture, there is no evi-
dence that it decreases the risk of nonvertebral frac-
tures including the hip. Raloxifene does not increase 
the risk of endometrial carcinoma and may reduce the 
incidence of invasive breast cancer. However, patients 
should be warned that use of SERMs carries the same 
risk of thromboembolic events as oral ET, as well as 
an increased incidence of vasomotor symptoms (hot 
flashes). Intranasal calcitonin is only indicated for the 
treatment of osteoporosis in women at least 5 years post-
menopausal, who cannot use estrogen. Although studies 
have demonstrated that calcitonin significantly reduces 
the incidence of vertebral fractures, there is no evidence 
that it reduces nonvertebral/hip fractures. Teriparatide 
(hPTH 1-34) is an anabolic agent indicated for the 
treatment of osteoporosis only. It has proven efficacy 
for reducing both vertebral and nonvertebral fractures 
in high-risk postmenopausal women. However, it is very 
expensive, requires daily subcutaneous injections, and 
its use is limited to 2 years. There is an increased risk of 
osteosarcoma in animal studies.

Based on this patient’s BMD and risk factors, bisphos-
phonates, estrogen, or raloxifene would be an appropriate 
treatment option.

 11.  d. Bisphosphonates and SERMs are both approved 
for the prevention of osteoporosis and are discussed 
in question 10. Estrogen alone or combined with 
progestin is indicated for prevention. Calcitonin and 
teriparatide are indicated for osteoporosis treatment 
only.

 12.  e. The NOF recommends that all individuals 
obtain at least 1200 mg of calcium per day. The spe-
cific age at which calcium supplementation should 
be started is unclear, but it is reasonable to begin 
supplementation in early to mid-adult years to main-
tain bone mass later in life. A general guideline may 
be as follows: 1000 to 1200 mg for premenopausal 
patients and postmenopausal patients on hormone 
replacement therapy (HRT), 1500 mg for post-
menopausal patients not on HRT, and 1500 mg for 
patients with established osteoporosis or those older 
than age 65 years. The average postmenopausal 
woman consumes approximately 600 mg of dietary 
calcium per day, necessitating supplementation in 
most patients. The NOF recommends 400 to 800 
International Units of vitamin D per day to maximize 
calcium absorption in patients at risk for vitamin D 
deficiency (dark-skinned patients and patients living 
in northern locations). Approximately 10 to 30 min-
utes of sun exposure to the hands, face, and arms a 
few times a week is needed to receive the daily rec-
ommended allowance of vitamin D. Many calcium 
supplements already contain vitamin D, and most 
milk is fortified with vitamin D. Weight-bearing and 
muscle-strengthening exercises may result in only 
small increases in bone density but can significantly 
improve patients’ mobility and flexibility, thereby 
reducing pain and fall risk. Patients with osteoporo-
sis should be advised to avoid spine flexion exercises. 
Poor vision, gait disturbance, frailty, sedating medi-
cations, and other factors can increase a patient’s risk 
for falls and subsequent fracture. Specific strategies 
should be employed to reduce a patient’s fall risk.

 13.  a. Calcium carbonate is generally more potent and 
less expensive per pill than calcium citrate. How-
ever, calcium carbonate absorption is dependent 
on an acidic environment and thus should be taken 
with food in divided doses (maximum 600 mg/dose). 
Patients with chronic achlorhydria may not absorb 
calcium carbonate as effectively. Calcium citrate is 
effective regardless of gastric pH/need for food, and 
it may be a better choice in patients with achlorhydria 
such as the elderly or patients on proton pump inhib-
itors, H2 blockers, or antacids.

 14.  a. As discussed previously, bisphosphonates, SERMs 
(raloxifene), calcitonin, teriparatide, and calcium supple-
mentation are recommended treatments for established 
osteoporosis. However, estrogen is FDA-approved for 
prevention of osteoporosis only.

 15.  e. An evaluation for secondary causes of osteopo-
rosis is appropriate in all patients diagnosed with 
osteopenia/osteoporosis before initiating pharma-
cologic therapy. Reasonable lab studies include 
CBC (malignancy/malabsorption), comprehensive 

http://internalmedicinebook.com



SECTION FOUR  Women’s Health362

metabolic panel (hypercalcemia/liver disease/renal 
disease), 25-hydroxy vitamin D (vitamin D defi-
ciency), 24-hour urine calcium (malabsorption/
hypercalciuria), and a TSH (hyperthyroidism) if 
symptomatic or on thyroid hormone.

 16.  d. It is generally recommended that central DXAs 
be repeated no less than 2 years from initiation or 
change in drug therapy to detect significant changes 
in BMD. It is also important to note that drug ther-
apy may decrease fracture risk without an apparent 
increase in BMD. Plain x-rays of the hip are not 
recommended for monitoring treatment efficacy for 
osteoporosis. Some experts recommend using serum 
or urine N-telopeptide (NTx) levels to monitor drug 
treatment progress. N-telopeptide is a marker of 
bone turnover and may decline significantly within 3 
to 6 months of treatment. However, obtaining NTx 
levels is expensive, the results are highly variable, and 
this may not be covered by insurance. Medicare does 
cover BMD testing for patients 65 years or older, at 
least every 23 months, under the following conditions: 
(1) hypoestrogenic women at risk for osteoporosis,  

(2) vertebral abnormalities, (3) chronic steroid therapy, 
(4) primary hyperparathyroidism, and (5) monitoring 
response to approved osteoporosis drug therapy.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Multiple nonpharmacologic strategies should be used 
in conjunction with medical therapy to decrease a 
patient’s risk of morbidity and mortality from osteo-
porosis. All patients should have adequate calcium 
and vitamin D intake. All patients should engage in 
weight-bearing exercise if possible. Other benefits of 
regular exercise include improved flexibility, strength, 
and agility. To minimize risk of falls, attention should be 
directed toward assessment of the patient’s vision and 
gait. Any visual deficits should be corrected as best as 
possible. Physical therapy and/or referral to a phys-
iatrist may be helpful for a comprehensive gait and 
fall risk evaluation. A home safety assessment may 
identify potentially correctable hazards that can lead 
to falls. “Hip protectors” are no longer recommended 
because they have not been found to be effective.

SUMMARY

Major risk factors for osteoporosis
 a.  age older than 65 years
 b.  female sex
 c.  postmenopausal status or hypoestrogenic state 

(menopause before age 45 years and bilateral 
oophorectomy)

 d.  low body weight (less than 127 lbs)
 e.  white or Asian race
 f.  personal history of fracture as an adult not associated 

with major trauma
 g.  history of fragility fracture in a first-degree relative
 h.  current cigarette smoking
 i.  oral corticosteroid therapy for more than 3 months
Other risk factors associated with osteoporosis
 a.  impaired vision
 b.  frailty/poor health
 c.  excessive alcohol intake
 d.  sedentary lifestyle
 e.  chronic use of certain medications (anticonvulsants, 

GnRH agonists, aromatase inhibitors, immunosup-
pressants, and glucocorticoids)

NOF guidelines for BMD screening of postmenopausal 
women
 a.  all women aged 65 years or older
 b.  younger postmenopausal women with one or more 

risk factors (other than being white, postmenopausal, 
and female)

Other conditions for which BMD testing is appropriate
 a.  evidence of osteopenia on x-ray
 b.  to monitor response to treatment

 c.  to rescreen at-risk individuals every 1 or 2 years if ini-
tial testing is normal

WHO criteria for osteoporosis and osteopenia based on 
central DXA BMD testing
 a.  normal = T score above –1
 b.  osteopenia = T score from –1 to –2.5
 c.  osteoporosis = T score at or below –2.5
 d.  osteopenia and osteoporosis not defined by Z scores
NOF recommendations for treatment based on central 
DXA BMD
 a.  patients with T score below –2
 b.  patients with T score below –1.5 if one or more risk 

factors are present
 c.  patients who already have had osteoporotic fracture(s)
Recommended therapies for prevention and treatment of 
osteoporosis
 a.  For all patients:
 i.  calcium (at least 1200 mg/day) in diet and/or sup-

plementation and vitamin D (400 to 800 mg in 
individuals at risk for deficiency) supplementation

 ii.  weight-bearing exercise
 iii.  fall prevention strategies
 b.  For prevention of osteoporosis only:
 i.  Estrogen
 c.  For treatment of osteoporosis only:
 i.  calcitonin (demonstrated efficacy for vertebral 

fracture reduction only)
 ii.  Teriparatide (demonstrated efficacy for vertebral 

and nonvertebral fracture reduction)
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 iii.  Denosumab (immunoglobulin G monoclonal 
antibody); significantly reduces the risk of hip, 
vertebral, and nonvertebral fractures by inhibit-
ing osteoclasts

 d.  For prevention and treatment of osteoporosis:
 i.  bisphosphonates (demonstrated efficacy for verte-

bral fracture reduction; alendronate and risedro-
nate for nonvertebral and hip fracture reduction 
as well)

 ii.  Raloxifene (demonstrated efficacy for vertebral 
fracture reduction only)

FRAX:
FRAX is a WHO fracture risk assessment tool. It cal-
culates the 10-year probability of having a hip or other 
osteoporotic fracture. The tool includes assessment 
of the patient’s age, personal or first-degree relative’s 

history of an osteoporotic fracture, history of smoking 
and alcohol use, glucocorticoid use, and history of rheu-
matoid arthritis. It is used to determine if pharmacologic 
treatment should be started in cases with borderline T 
scores.
Osteoporosis screening and diagnosis in men:
 a.  The USPSTF does not give any recommendation of 

screening for osteoporosis in men.
 b.  The NOF recommends screening all men 70 years or 

older and men 50 to 69 years with risk factors. This 
recommendation is based on expert opinion.

 c.  The validity of a T score of –2.5 in men has not been 
established but is used as the reference standard.

SUMMARY
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C H A P T ER  70

Breast Disease

CLINICAL CASE PROBLEM 1

A 41-Year-Old Woman with a Painless Breast 
Lump

A 41-year-old woman comes to your office after find-
ing a breast lump during a routine self-examination. 
She has been examining her breasts regularly for the 
past 5 years; this is the first lump she has found. On 
examination, there is a lump located in the right breast. 
The lump is in the upper outer quadrant. It is approx-
imately 3 cm in diameter and is not fixed to skin or 
muscle. It has a hard consistency. There are three 
axillary nodes present on the right side; each node is 
approximately 1 cm in diameter. No lymph nodes are 
present on the left.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this time, what would you do?
 a.  tell the patient that she has fibrocystic breast dis-

ease; ask her to return in 1 month, preferably 10 
days after the next period, for a reexamination

 b.  tell the patient she has breast cancer and the prog-
nosis is grave

 c.  tell the patient to come back for a breast examina-
tion in 6 months

 d.  tell the patient to come back for a breast examina-
tion in 1 year

 e.  order additional testing

 2.  What is the first diagnostic procedure that should be 
performed in this patient?

 a.  ultrasound of the breast
 b.  mammography
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 c.  fine needle biopsy
 d.  magnetic resonance imaging (MRI) of the breast
 e.  positron emission tomography scan

 3.  What is the definitive diagnostic procedure that should 
be performed in this patient?

 a.  ultrasound of the breast
 b.  mammography
 c.  biopsy of the mass
 d.  MRI of the breast
 e.  computed tomography scan of the breast

CLINICAL CASE PROBLEM 2

A 49-Year-Old Woman with a Suspicious 
Lesion Discovered on Mammography

A mammographic examination uncovered a very suspi-
cious lesion in the right breast of a 49-year-old woman. 
Clinically, the lesion is a 3-cm mass present in the left 
upper outer quadrant. No axillary lymph nodes are pal-
pable. You refer her to a surgeon who books her for a 
surgical procedure.

 4.  What surgical procedure should be done in this patient?
 a.  lumpectomy only
 b.  modified radical mastectomy
 c.  lumpectomy plus total axillary lymph node 

dissection
 d.  modified radical mastectomy plus axillary lymph 

node dissection
 e.  none of the above

 5.  The risk factors for carcinoma of the breast include 
which of the following?

 a.  a first-degree relative with breast cancer
 b.  nulliparity
 c.  birth of a first child after age 35 years
 d.  early menarche
 e.  all of the above

 6.  Current estimates indicate that the lifetime risk in U.S. 
women of developing breast cancer by age 80 years is:

 a.  1 out of 8
 b.  1 out of 15
 c.  1 out of 25
 d.  1 out of 50
 e.  1 out of 100

 7.  The U.S. Preventive Services Task Force (USPSTF) 
recommends which of the following as the preferred 
mammographic screening protocol for breast cancer 
in women?

 a.  screen all women older than age 40 years every year
 b.  screen all women age 40 years or older every 1 or 2 

years
 c.  screen all women age 50 years or older every 1 or 2 

years

 d.  screen all women older than age 55 years every 1 or 
2 years

 e.  screen all women between the ages of 35 and 40 
years with a baseline mammogram, and screen all 
women older than age 40 years every 1 or 2 years

 8.  Which of the following statements regarding breast- 
conserving surgery or lumpectomy for stage I or II 
disease is correct?

 a.  lumpectomy and breast irradiation are just as effec-
tive as modified radical mastectomy (MRM)

 b.  lumpectomy has not undergone enough testing to 
predict its efficacy relative to MRM

 c.  patient preference should be followed because 
data are scarce for any scientific-based treatment 
recommendations

 d.  MRM remains the treatment of choice for most 
women with breast cancer

 e.  there are no clear data showing advantage of one 
method over the other

 9.  What is the most common histologic type of breast 
cancer?

 a.  infiltrating ductal carcinoma
 b.  medullary carcinoma
 c.  invasive lobular carcinoma
 d.  noninvasive intraductal carcinoma
 e.  papillary ductal carcinoma

CLINICAL CASE PROBLEM 3

A 42-Year-Old Woman with Painful Bilateral 
Breast Masses That Wax and Wane with Her 
Period

A 42-year-old woman comes to your office with bilat-
eral breast masses that are painful and seem to “come 
and go” depending on the stage of the menstrual cycle. 
There is significant pain with these masses just before 
menstruation. On examination, there are two areas of 
dense tissue, one in each breast, and each is approx-
imately 4 cm in diameter. No axillary lymph nodes are 
palpable.

 10.  What is the most likely diagnosis in this patient?
 a.  primary carcinoma of the breast
 b.  mammary dysplasia (fibrocystic disease)
 c.  fibroadenoma
 d.  Paget disease of the breast
 e.  metastatic breast cancer

 11.  If medical treatment is indicated and prescribed for 
the condition described above, which of the follow-
ing should be considered as the therapeutic agent of 
first choice?

 a.  the oral contraceptive pill
 b.  danazol
 c.  a loop diuretic
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 d.  vitamin E
 e.  gonadotropin-releasing hormone (GnRH) analog

CLINICAL CASE PROBLEM 4

A 23-Year-Old Woman with a Firm but Mobile 
Mass

A 23-year-old woman consults her physician because 
of a breast lump; the mass is mobile, firm, and approxi-
mately 1 cm in diameter. It is located in the upper outer 
quadrant of the right breast. No axillary lymph nodes 
are present.

 12.  What is the most likely diagnosis in this patient?
 a.  carcinoma of the breast
 b.  mammary dysplasia (fibrocystic disease)
 c.  fibroadenoma
 d.  Paget disease of the breast
 e.  intraductal papilloma

 13.  What is the treatment of choice for the condition 
described here?

 a.  modified radical mastectomy
 b.  lumpectomy
 c.  biopsy
 d.  radical mastectomy
 e.  radiation therapy

CLINICAL CASE PROBLEM 5

A 33-Year-Old Woman with a Small Lump and 
a Bloody Nipple Discharge

A 33-year-old woman comes to your office with a 2-month 
history of a bloody unilateral left nipple discharge. She 
also has noted a small and soft lump just beneath the 
areola on the left side. On examination, there is a 4-mm 
soft mass located just inferior to the left areola. No other 
abnormalities are present in either breast.

 14.  What is the most likely diagnosis in this patient?
 a.  carcinoma of the breast
 b.  fibroadenoma
 c.  intraductal papilloma
 d.  fibrocystic breast disease
 e.  none of the above

ANSWERS

 1.  e. The most likely diagnosis in this patient is car-
cinoma of the breast. Therefore, delay is not appro-
priate. Further testing is required to confirm the 
diagnosis. The most common presenting symptom 
in breast cancer is a painless lump. Other symptoms 
that may occur in patients with breast cancer (usu-
ally at a more advanced stage) are breast pain, nipple 
discharge, erosions, skin retraction, enlargement or 
itching of the nipple, redness, generalized hardness 
of the breast, and enlargement or shrinking of the 
breast.

 2.  b. On the basis of the symptoms described, the 
next diagnostic procedure that should be performed 
in this patient is a mammogram, possibly followed 
by an ultrasound (particularly for women younger 
than 35 years of age). Such imaging studies will 
more clearly outline the characteristics of the mass, 
permitting biopsy, which always must follow, using 
either open, core, or fine needle. Use of the latter has 
improved greatly, and it currently has a very low level 
of false-negative diagnoses.

CLINICAL CASE MANAGEMENT PROBLEM

The following consist of seven brief case histories 
describing seven patients with different combina-
tions of stages of breast cancer using the American 
Joint Committee on Cancer (AJCC) classification and 
estrogen receptor status. The AJCC staging system is 
based on combinations of tumor size, nodal involve-
ment, and metastasis (TNM). Match the numbered 
clinical case problem history to the preferred treatment 

option. Discuss the use of each of the following treat-
ment options for each case:
 a.  tamoxifen
 b.  adjuvant combination chemotherapy
 c.  surgery and reconstruction
 d.  radiation
 e.  multimodal therapy
 Case 1.  A 37-year-old premenopausal woman with 

an estrogen receptor–positive breast cancer 
at stage 2A (three positive axillary lymph 
nodes, no metastases)

 Case 2.  A 34-year-old premenopausal women with 
an estrogen receptor–positive breast cancer 
at stage 1 (negative axillary lymph nodes, no 
metastases)

 Case 3.  A 42-year-old premenopausal woman 
with a 1.5-cm estrogen receptor–negative 
breast cancer with negative axillary lymph 
nodes

 Case 4.  A 61-year-old postmenopausal woman with 
a 3-cm estrogen receptor–positive breast 
cancer with positive axillary lymph nodes

 Case 5.  A 63-year-old postmenopausal woman with 
a 2-cm estrogen receptor–negative breast 
cancer with positive axillary lymph nodes

 Case 6.  A 58-year-old postmenopausal woman with 
a 2-cm estrogen receptor–positive breast 
cancer and negative axillary lymph nodes

 Case 7.  A 72-year-old postmenopausal woman with 
a 3-cm estrogen receptor–negative breast 
cancer with negative axillary lymph nodes
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 3.  c. Biopsy, by either open or needle aspiration, is 
the surgical procedure of choice in this patient to 
give a tissue diagnosis and receptor status for further 
management.

 4.  e. The important choice of the type of surgery and 
the local and regional treatment needs to be made if 
this is a breast cancer. This is often a difficult deci-
sion and requires considerable thought on the part 
of both the patient and the physician; it also requires 
patient education and time. Breast conservation sur-
gery and sentinel lymph node (SLN) biopsy will be 
one option. Decision about adjuvant therapy would 
depend on the node positivity.

 5.  e. Endogenous factors associated with an increased 
risk of breast cancer include (1) white race (white 
women have approximately twice the risk of Asian 
women, and the risk for Ashkenazi Jewish women is 
again doubled [likely because this population has a high 
incidence of the BRCA1 and BRCA2 cancer–causing 
mutations]); (2) increasing age (cancer is rare among 
women younger than age 25 years, increases slowly 
thereafter, and progresses more rapidly after age 40 
years); (3) a family history of breast cancer in a mother 
or sister increases risk up to four times and even more 
if the breast cancer was bilateral or premenopausal; (4) 
ataxia telangiectasia heterozygotes have a four times 
greater risk than average; and (5) risk also increases 
if there is a previous medical history of endometrial 
cancer, some forms of mammary dysplasia, cancer in 
the other breast, an early menarche (younger than age 
12 years), a late menopause (older than age 50 years), 
a late first pregnancy (especially after 35 years of age), 
obesity, or nulliparity or not breastfeeding. For an 
unknown reason, risk is decreased in women who have 
had cervical cancer. Exogenous, lifestyle-related risk 
factors include (1) hormonal replacement therapy, (2) 
estrogen-containing oral contraceptive pills, (3) use of 
diethylstilbestrol, (4) regular consumption of alcohol, 
and (5) exposure to irradiation particularly as a child.

 6.  a. Current estimates indicate that among U.S. 
women, approximately one woman in eight will 
develop breast cancer by the age of 80 years. It is 100 
times less prevalent in men, but it does occur.

 7.  c. Yearly or biennial mammographic screening is 
recommended for all women starting at the age of 
50 years. The USPSTF found evidence that mam-
mography screening every 12 to 33 months sig-
nificantly reduces mortality from breast cancer. 
Evidence is strongest for women aged 50 to 69 years, 
the age group generally included in screening trials. 
For women aged 40 to 49 years, the evidence that 
screening mammography reduces mortality from 
breast cancer is weaker, and the absolute benefit of 

mammography is less than it is for older women. 
Most, but not all, studies indicate a mortality ben-
efit for women undergoing mammography at ages 
40 to 49 years, but the delay in observed benefit in 
women younger than age 50 years makes it difficult 
to determine the incremental benefit of beginning 
screening at age 40 years rather than at age 50 years. 
The USPSTF concluded that the evidence is also 
generalizable to women age 70 years or older (who 
have a higher absolute risk for breast cancer) if their 
life expectancy is not  compromised by comorbid dis-
ease. The absolute probability of benefits of regular 
mammography increases along a continuum with 
age, whereas the likelihood of harms from screening 
(false-positive results and unnecessary anxiety, biop-
sies, and cost) diminishes from ages 40 to 70 years. 
The balance of benefits and potential harms, there-
fore, grows more favorable as women age.

 8.  a. The National Surgical Adjuvant Breast Project 
has concluded that segmental mastectomy (lumpec-
tomy) followed by breast irradiation in all patients 
and adjunctive chemotherapy in women with positive 
nodes is appropriate therapy and is just as effective 
(i.e., no difference in mortality rates) as modified rad-
ical mastectomy in patients with stage I and stage II 
breast cancer with tumors less than 4 cm in diameter.

 9.  a. The most common histologic type of breast 
cancer is an infiltrating ductal carcinoma. This type 
comprises 70% to 80% of all breast cancers. The 
subtypes of infiltrating ductal carcinoma include 
medullary, colloid (mucinous), tubular, and papillary 
carcinoma.

 10.  b. This patient almost certainly has fibrocystic 
breast changes, also known as mammary dysplasia. All 
breast tissue contains cysts, and thus the term fibro-
cystic breast disease, as previously called, is confus-
ing and inappropriate. The most common scenario 
following this label is that a woman with fibrocystic 
breast changes believes, in fact, that she has a seri-
ous breast disease. Fibrocystic breast changes are 
most likely hormonal in origin. This may be either 
an estrogen or progesterone imbalance or a prolac-
tin excess. The most common presenting symptom 
is pain. The pain usually begins 1 week before men-
struation and is relieved following menstruation. 
The pain is usually bilateral and is most commonly 
located in the upper outer quadrants. It may be asso-
ciated with breast swelling and yellow-green nipple 
discharge.

 11.  a. In most women, fibrocystic breast changes do not 
have to be treated. If the patient is treated, the most 
effective treatments are a low-dose oral contracep-
tive pill that contains a potent progestational agent 
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(e.g., Loestrin 1/20) or medroxyprogesterone acetate 
5 to 10 mg/day from days 15 to 25 of the calendar 
month. Danazol may be used to induce a pseudo-
menopause in patients with severe fibrocystic breast 
changes. However, it is expensive and has significant 
side effects. Loop diuretics are not useful in treating 
symptoms associated with fibrocystic breast changes. 
Vitamin E has not been shown to be effective. GnRH 
analogs have no role in the treatment of fibrocystic 
breast disease.

 12.  c. This patient possibly has a fibroadenoma or 
“breast mouse.” Fibroadenomas are the most com-
mon type of solid benign breast tumors. They are 
most prevalent in women younger than age 25 years. 
They are usually painless, well circumscribed, com-
pletely round, and freely mobile. The classic descrip-
tion with respect to consistency is “rubbery.”

 13.  c. The treatment of choice for a suspected fibroad-
enoma is either a fine needle biopsy or an excision 
biopsy to rule out malignancy. Although rare, malig-
nancies have occasionally been found in fibroadeno-
mas. Radical mastectomy and radiation therapy are 
not treatment modalities for a fibroadenoma.

 14.  c. This patient likely has an intraductal papilloma, 
which is a small, soft tumor that is found just below 
the areola. If a patient has a bloody nipple discharge 
associated with a small, soft mass, there is a 95% 
probability that this is an intraductal papilloma. If 
physical examination reveals no mass, Paget disease 
of the nipple, an adenoma of the nipple, or a breast 
carcinoma with ductal invasion must be considered 
in the differential diagnosis. The treatment of choice 
is surgical removal. This is often facilitated by mam-
mography or a ductogram.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Treatment options in breast cancer are based on stag-
ing. The National Cancer Institute (NCI) trials are based 
on staging, and much of the information we have on 
treatment is derived from these trials. Hence, staging 
is an important part of diagnosis and treatment. The 
AJCC system of TNM tumor description and staging is 
as follows:

Description
Tumor description is based on size, axillary node 
involvement, and metastasis.
Primary tumor (T) T1: Tumor not larger than 2 cm in 
greatest dimension
T2: Tumor greater than 2 cm but 5 cm in greatest 
dimension
T3: Tumor greater than 5 cm in greatest dimension
T4: Tumor of any size with direct extension to (a) chest 
wall or (b) skin

Regional lymph nodes (N) N0: No regional lymph 
node metastasis
N1: Metastasis in 1 to 3 axillary lymph nodes
N2: Metastasis in 4 to 9 axillary lymph nodes, or in 
clinically apparent internal mammary lymph nodes in 
the absence of axillary lymph node metastasis
N3: Metastasis in 10 or more axillary lymph nodes, or 
in infraclavicular lymph nodes, or in clinically appar-
ent ipsilateral internal mammary lymph node(s) in the 
presence of 1 or more positive axillary lymph node(s); 
or in greater than 3 axillary lymph nodes with clinically 
negative microscopic metastasis in internal mammary 
lymph nodes; or in ipsilateral supraclavicular lymph 
nodes

Distant metastasis (M) M0: No distant metastasis
M1: Distant metastasis

Staging
Tumor staging is based on different combinations of the 
TNM classification.
Stage 0 T in situ, N0, M0
Stage I T1, N0, M0
Stage IIA T0, N1, M0

T1, N1, M0
T2, N0, M0

Stage IIB T2, N1, M0
T3, N0, M0

Stage IIIA T0, N2, M0
T1, N2, M0
T2, N2, M0
T3, N1, M0
T3, N2, M0

Stage IIIB T4, N0, M0
T4, N1, M0
T4, N2, M0

Stage IIIC Any T, N3, M0
Stage IV Any T, Any N, M1

Treatment
The following discussion, abstracted from the NCI Web-
site, provides a summary of treatment options.

Stage I, II, IIIA, and operable IIIC breast cancer often 
requires a multimodal approach to treatment. Irrespec-
tive of the eventual procedure selected, the diagnos-
tic biopsy and surgical procedure that will be used as 
primary treatment should be performed as two sepa-
rate procedures. In many cases, the diagnosis of breast 

Continued
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carcinoma using core needle biopsy or fine needle aspi-
ration cytology may be sufficient to confirm malignancy. 
After the presence of a malignancy is confirmed and 
histology is determined, treatment options should be 
discussed with the patient before a therapeutic proce-
dure is selected. The surgeon may proceed with a defin-
itive procedure that may include biopsy, frozen section 
confirmation of carcinoma, and the surgical procedure 
elected by the patient. Estrogen receptor (ER) and 
progesterone receptor (PR) protein status should be 
determined for the primary tumor. Additional pathologic 
characteristics, including grade, proliferative activity, 
and human epidermal growth factor receptor ERBB2 
(formerly HER2/neu) status, will also be of value.

Options for surgical management of the primary 
tumor include breast-conserving surgery plus radiation 
therapy, mastectomy plus reconstruction, and mastec-
tomy alone. Surgical staging of the axilla should also be 
performed by SLN biopsy or axillary lymph node clear-
ance. Survival is equivalent with any of these options 
as documented in randomized prospective trials. 
Selection of a local therapeutic approach depends on 
the location and size of the lesion, analysis of the mam-
mogram, breast size, and the patient’s attitude toward 
preserving the breast. The presence of multifocal dis-
ease in the breast or a history of collagen vascular 
disease are relative contraindications to breast-con-
serving therapy.

Radiation therapy is regularly employed after 
breast-conservation surgery. Radiation therapy can 
also be indicated for postmastectomy patients. The 
main goal of adjuvant radiation therapy is to eradicate 
residual disease, thus reducing local recurrence. Differ-
ent courses of therapy have been used based on clini-
cally available data related to tumor type and size.

The age of the patient should not be a determining 
factor in the selection of breast-conserving treatment 
versus mastectomy. A study has shown that treatment 
with lumpectomy and radiation therapy in women 65 
years or older produces survival and freedom-from-re-
currence rates similar to those of women younger than 
age 65 years.

Whether young women with germline mutations 
or strong family histories are good candidates for 
breast-conserving therapy is not certain. The group 
with a positive family history, however, does appear 
more likely to develop contralateral breast cancer within 
5 years. This risk for contralateral tumors may be even 
greater in women who are positive for BRCA1 and 
BRCA2 mutations.

Breast-conserving surgery alone versus surgery 
plus radiation has been compared in six prospec-
tive randomized trials. In two trials, all patients also 
received adjuvant tamoxifen. Every trial demonstrated 
a lower in-breast recurrence rate with radiation 

therapy, and this effect was present in all patient sub-
groups. In some groups—for example, women with 
receptor-positive small tumors and those older than 
age 70 years—the absolute reduction in the rate of 
recurrence was small (less than 5%). The adminis-
tration of radiation therapy may be associated with 
short-term morbidity, inconvenience, and potential 
long-term complications.

The axillary lymph nodes should be staged to aid in 
determining prognosis and therapy. To decrease the 
morbidity while maintaining accurate staging, investiga-
tors have studied lymphatic mapping and SLN biopsy 
in women with invasive breast cancer. SLN biopsy with 
complete dissection after a positive result is a commonly 
used alternative to axillary lymph node dissection. SLN 
biopsy alone is associated with less morbidity than axil-
lary lymphadenectomy. Ongoing randomized trials will 
help to determine if both procedures yield compara-
ble survival rates and if there is a therapeutic benefit 
to complete axillary lymphadenectomy in patients with 
SLN metastases.

Adjuvant chemotherapy is employed for most tumor 
types. A rich history of results from clinical trials is avail-
able to guide therapy. A variety of agents and regimens 
are available and used according to tumor character-
istics. Most agents have their particular toxicities. Tax-
anes and anthracyclines are the mainstays of agents. All 
chemotherapeutic agents take advantage of the more 
rapid proliferation of cancer cells compared with normal 
cells of the body by targeting rapidly dividing cells pref-
erentially. This mechanism also accounts for the toxici-
ties of these agents. Careful choice of oncologist is key 
to effective management.

Role of endocrine therapy (selective estrogen 
receptor modulators, aromatase inhibitors, GnRH ana-
logs): Metaanalyses of studies of early breast cancer 
by hormone, cytotoxic, or biologic therapy methods 
in women with stage I or stage II breast cancer have 
examined this therapy. An analysis published in 2005 
showed that the benefit of tamoxifen was restricted 
to women with ER-positive or ER-unknown breast 
tumors. In these women, the 15-year absolute reduc-
tions in recurrence and mortality associated with 5 
years of use were 12% and 9%, respectively. Approx-
imately 5 years of adjuvant tamoxifen reduced the 
annual breast cancer death rate by 31%, largely irre-
spective of the use of chemotherapy, age (younger 
than 50 years, 50 to 69 years, and older than 70 years), 
PR status, or other tumor characteristics. Aromatase 
inhibitors are better tolerated than tamoxifen. Tamox-
ifen is also associated with an increased incidence of 
deep venous thrombosis, endometrial cancer, and pul-
monary emboli.

Induction tissue targeted therapy: Because of the 
benefit of adding trastuzumab (Herceptin) to adjuvant 

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d
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chemotherapy in early stage breast cancer, 12 months 
of postoperative trastuzumab is recommended for 
patients who have locally advanced breast cancer with 
ERBB2 overexpression.

Stage IIIB and stage IV diseases are challenging 
to patients, oncologists, and family physicians. Mul-
timodal therapy delivered with curative intent is the 
standard of care for patients with clinical stage IIIB 
disease. Treatment for systemic disease is palliative 

in intent. Goals of treatment include improving qual-
ity and, possibly, quantity of life. The family physician 
plays an essential role in all stages of disease but 
particularly can assist with patient decision making 
in these more challenging situations. Helping decide 
when curative treatment should be discontinued 
and palliative therapy substituted is an essential and 
important role that derives from the personal and lon-
gitudinal patient-physician relationship.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

Fibrocystic breast changes
 a.  Cause: hormonal factors
 b.  Symptoms: breast pain and fullness premenstrually, 

with or without nipple discharge
 c.  Diagnosis: breast cyst aspiration supplemented by 

mammography and ultrasound
 d.  Treatment: supportive measures, oral contraceptives 

with low estrogenic activity, and potent progestin, 
medroxyprogesterone acetate

Fibroadenoma
 a.  Prevalence: most frequent solid benign tumor of 

breast; painless, well-circumscribed, round, rubbery, 
freely mobile lesion; common in young women

 b.  Treatment: biopsy to rule out malignancy
Intraductal papilloma
 a.  Bloody, unilateral nipple discharge with a soft mass
 b.  Treatment: surgical removal
Carcinoma of the breast
 a.  Most common symptom: painless lump often diag-

nosed by the patient
 b.  Treatment: multimodal depending on the histo-

logic type, stage of disease, and patient preference. 

Modalities include surgery, radiation, adjuvant chemo-
therapy, targeted tissue therapy, and hormonal therapy 
for earlier stages (see the Solution to the Clinical Case 
Management Problem).

 c.  Screening: all women age 50 years or older should 
have a screening mammogram performed every 1 or 
2 years (depending on risk factor status). If carcinoma 
is suspected, see diagnosis, staging, and treatment as 
discussed in the Solution to the Clinical Case Manage-
ment Problem.

 d.  The primary care physician should help manage 
adverse effects of therapy; monitor the response of 
possible metastatic disease to therapy and search for 
possible reoccurrence; provide psychological support; 
audit long- and short-term outcome of treatments; 
and, if necessary, provide palliative care. With more 
women surviving breast cancer each year, the primary 
care provider assumes a key role in cancer survivor-
ship and surveillance monitoring. Collaboration with 
cancer specialty providers enhances patient outcomes.
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C H A P T ER  71

Vulvovaginitis and Bacterial 
Vaginosis

CLINICAL CASE PROBLEM 1

A 21-Year-Old Woman with Vaginal Itching 
and Discharge

A 21-year-old woman comes to your office complain-
ing of severe vulvovaginal itching and discharge. She 
just finished a course of antibiotics for an uncompli-
cated urinary tract infection, and she states that her 
urinary symptoms have resolved. She has been sexu-
ally active with the same male partner for more than a 
year. They use latex condoms, and she has been taking 
oral contraceptive pills for the past 3 months. She has 
no medical problems or history of sexually transmit-
ted infections (STIs). Her annual Papanicolaou (Pap) 
tests have all been normal. On inspection of the exter-
nal genitalia, you note vulvar erythema, fissures, and 
swelling. On speculum examination, you note a thick, 
white, curdy discharge adherent to the vaginal walls 
with no odor. She has no vaginal or cervical lesions. 
You perform a gross and microscopic examination of 
the vaginal discharge. The vaginal pH is 4, the whiff 
test is negative, the wet mount (saline-prepped slide) 
reveals no evidence of clue cells or trichomoniasis 
infection, and the KOH prepped slide reveals several 
pseudohyphae.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  physiologic discharge
 b.  bacterial vaginosis (BV)
 c.  vulvovaginal candidiasis (VVC)
 d.  trichomoniasis
 e.  an allergic vaginitis secondary to latex condoms

 2.  You treat the patient accordingly and her symptoms 
resolve. She returns 6 months later for her routine 
Pap smear. The Pap smear results return as “satis-
factory for evaluation, negative for intraepithelial 
lesion or malignancy, fungal organisms morphologi-
cally consistent with Candida species.” The patient is 
asympto matic, and speculum and pelvic examination 
are normal. What is the next most appropriate step?

 a.  treat the patient for VVC if her wet prep is positive 
for pseudohyphae

 b.  treat the patient for VVC if a vaginal culture is pos-
itive for Candida albicans

 c.  treat the patient for VVC if both a wet prep and 
vaginal culture are positive for yeast

 d.  no intervention is required at this time because the 
patient is asymptomatic

 e.  repeat the Pap smear

 3.  Which of the following has not been shown to increase 
the risk for recurrence of this condition?

 a.  high-carbohydrate diets
 b.  diabetes mellitus
 c.  oral contraceptives
 d.  frequent/prolonged antibiotic use
 e.  immunodeficiency

 4.  Which of the following was an appropriate first-line 
treatment for the patient when she first presented?

 a.  metronidazole (500 mg orally twice a day for 7 days)
 b.  tinidazole (2 g orally in a single dose)
 c.  yogurt with live acidophilus cultures (8 oz orally 

or 1 tablespoon intravaginally, four times daily for 
7 days)

 d.  boric acid tablets (600 mg intravaginally daily for 2 
weeks)

 e.  fluconazole (one dose of 150 mg orally)

 5.  This patient returns 2 weeks later stating that she has 
not responded to the treatment you prescribed. What 
should you do next?

 a.  repeat the same treatment, but double the dose
 b.  repeat the same treatment, but double the duration 

of treatment
 c.  reconsider the diagnosis, and reevaluate the patient
 d.  apply topical metronidazole gel to her vulvar and 

vaginal areas
 e.  reassure the patient that it often takes several weeks 

for symptoms to resolve

 6.  Which of the following therapies has been shown to 
be useful if this condition is recurrent?

 a.  a high-potency topical steroid cream applied 
intravaginally

 b.  oral steroids
 c.  boric acid suppositories
 d.  minocycline (100 mg orally twice daily for 1 month)
 e.  vinegar and water douches

 7.  Which of the following statements regarding VVC is 
true?

 a.  C. albicans is the most common cause of VVC
 b.  Candida glabrata is not associated with chronic/

recurrent VVC
 c.  all Candida species are equally sensitive to imidazole 

antifungal agents
 d.  Pap tests are reliable diagnostic tests for vaginal 

candidiasis
 e.  intestinal Candida is the major source of recurrent 

VVC

 8.  Which of the following is not included in the definition 
of uncomplicated VVC as defined by the U.S. Centers 
for Disease Control and Prevention (CDC)?

 a.  sporadic and infrequent episodes
 b.  mild-to-moderate signs and symptoms
 c.  candidiasis in pregnant women
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 d.  C. albicans
 e.  occurring in individuals who are not immunocom-

promised

 9.  Which of the following statements regarding prophy-
lactic antifungal therapy for recurrent VVC is true?

 a.  there is no evidence to support that prophylactic 
antifungal therapy for recurrent VVC reduces the 
risk of recurrence

 b.  prophylactic therapy for recurrent VCC is unneces-
sary because the symptoms are rarely severe

 c.  prophylactic therapy for recurrent VCC is effective 
indefinitely, after therapy has been discontinued

 d.  oral fluconazole therapy (150 mg orally once every 
3 days for 2 weeks, followed by 150 mg orally each 
week for 6 months) has been shown to decrease the 
number of VVC episodes in women suffering from 
recurrent VVC

 e.  prophylactic therapy for recurrent VCC should be 
initiated in all women with human immunodeficiency 
virus (HIV) infection, even in the absence of symptoms

CLINICAL CASE PROBLEM 2

A 29-Year-Old Woman with a Malodorous 
Vaginal Discharge

A 29-year-old woman comes to your office with a 2-week 
history of a persistent, malodorous vaginal discharge. 
The unpleasant “fishy” odor appears to worsen after sex. 
She denies any vaginal itching, urinary symptoms, or any 
other complaints. She is in a long- standing monogamous 
relationship with her husband, who is asymptomatic. She 
has no history of sexually transmitted diseases (STDs) or 
abnormal Pap test results. She has been douching weekly 
for the past several months. On examination, there is a 
thin, milky, off-white discharge present at the introitus 
without any evidence of vulvar irritation. On speculum 
examination, the discharge is homogeneous and pool-
ing in the posterior fornix of the vagina with no signs of 
vaginal or cervical inflammation. You perform a gross 
and microscopic examination of the vaginal discharge. 
The vaginal pH is 6, the whiff test is strongly positive, the 
wet mount slide reveals the presence of several clue cells 
but no trichomonads or polymorphonuclear white blood 
cells (WBCs), and the KOH slide reveals no evidence of 
pseudohyphae or budding yeast cells.

 10.  What is the most likely diagnosis in this patient?
 a.  excessive physiologic discharge
 b.  trichomoniasis
 c.  candidiasis
 d.  atrophic vaginitis
 e.  BV

 11.  Which of the following statements regarding this 
patient’s condition is (are) true?

 a.  it is considered a sexually transmitted infection by 
the CDC

 b.  treating the partner will prevent recurrence
 c.  it has no association with preterm labor
 d.  it has no association with postpartum endometritis
 e.  it is associated with the lack of lactobacilli in the 

vagina

 12.  Which of the following is no longer an acceptable 
treatment for this patient’s condition, according to 
the CDC?

 a.  metronidazole (500 mg orally twice a day for 7 days)
 b.  metronidazole (2 g orally for a single dose)
 c.  metronidazole gel 0.75% (5 g intravaginally at 

bedtime for 5 days)
 d.  clindamycin (300 mg orally twice a day for 7 days)
 e.  clindamycin cream 2% (5 g intravaginally at bed-

time for 7 days)

 13.  What is the most common class of organisms associ-
ated with this patient’s condition?

 a.  aerobic bacteria
 b.  anaerobic bacteria
 c.  virus
 d.  fungi/yeast
 e.  protozoa

 14.  Treatment for BV is indicated for all of the following 
patients except:

 a.  all women who have signs and symptoms of BV
 b.  nonpregnant women who have evidence of BV 

based on Pap smear but are asymptomatic
 c.  all pregnant women who have signs and symptoms 

of BV
 d.  women who have BV but have a reported history 

of allergy to metronidazole
 e.  women who have BV with a reported history of 

alcohol abuse, attributable to the potential interac-
tion between alcohol and metronidazole

CLINICAL CASE PROBLEM 3

A 17-Year-Old Girl with Severe Pruritus and 
Malodorous Vaginal Discharge

A 17-year-old girl comes to your office with her partner 
complaining of severe vaginal itching and malodorous 
discharge. She denies any vaginal bleeding or urinary 
symptoms. She has been sexually active with a new 
partner for the past 3 months. On external genital exam-
ination, you note vulvar edema and erythema. Speculum 
examination reveals copious, frothy, yellow-green, mal-
odorous discharge with petechial lesions on the cervix. 
A bimanual examination reveals no cervical motion ten-
derness and no uterine or adnexal masses or tender-
ness. You perform a gross and microscopic examination 
of the vaginal discharge. The vaginal pH is 6, the whiff 
test is slightly positive, the wet mount reveals several 
motile flagellated organisms and many WBCs (greater 
than 10/HPF) but no clue cells, and there are no pseudo-
hyphae or budding yeast cells noted on the KOH slide.
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 15.  What is the most likely diagnosis in this patient?
 a.  candidiasis
 b.  trichomoniasis
 c.  BV
 d.  physiologic discharge
 e.  atrophic vaginitis

 16.  All of the following statements are true regarding the 
patient’s condition except:

 a.  it is a sexually transmitted infection
 b.  it is a potential cause of preterm labor
 c.  males with this condition are usually symptomatic
 d.  Pap tests are not reliable diagnostic tests for this 

condition
 e.  the organism that causes this condition is a 

protozoa

 17.  All of the following are acceptable treatments for her 
condition except:

 a.  clindamycin phosphate cream (5 g intravaginally at 
bedtime for 5 to 7 days)

 b.  tinidazole (2 g orally in a single dose)
 c.  metronidazole (500 mg orally twice a day for 7 

days)
 d.  metronidazole (2 g orally in a single dose)
 e.  metronidazole gel (5 g intravaginally twice a day 

for 7 days)

 18.  Which of the following recommendations should 
you give her at this time?

 a.  her partner should be treated for trichomoniasis 
only if he has symptoms

 b.  screening for other STIs is unnecessary because 
trichomoniasis is not an STI

 c.  she can continue with normal sexual activity during 
the course of her treatment

 d.  her partner should be treated for trichomoniasis 
even if he is asymptomatic

 e.  she can choose between metronidazole intravag-
inal gel or tablets because the efficacy for either 
route of administration is equivalent

 19.  Which of the following are potential noninfectious 
causes of vulvovaginitis?

 a.  estrogen deficiency
 b.  latex allergy
 c.  nonoxynol-9
 d.  local anesthetics
 e.  all of the above

ANSWERS

 1.  c. This patient has the classic symptoms, signs, and 
microscopic examination findings for VVC. C. albi-
cans is a commensal organism in most women. When 
Lactobacillus acidophilus and specific fungal inhibitory 
factors are suppressed, infection can result. Vulvo-
vaginal pruritus, irritation, and external dysuria are 
the most common symptoms. Vulvovaginal erythema 
and swelling are common findings; vulvar scaling and 
fissures may also be present. The vaginal discharge 
may be normal or increased and usually is described 
as thick, white, and curdy, like cottage cheese, with no 
odor. It is usually adherent to the vaginal walls. The 
vaginal pH is usually normal (3.8 to 4.2); the whiff 
test is negative for an amine (“fishy”) odor; and the 
microscopic examinations of wet mount and KOH 
preparations are positive for pseudohyphae, mycelia 
tangles, and/or budding yeast cells in 50% to 70% of 
patients with VVC.

 2.  d. It is not necessary to treat asymptomatic women 
who have evidence of Candida on Pap smear, wet 
prep, or vaginal culture because 10% to 20% of 
women normally harbor Candida species in the 
vagina. Antifungal treatment should be initiated for 
women who have signs and symptoms of VVC and 
evidence of yeast infection by KOH prep (pseudo-
hyphae and/or budding yeast). If the KOH prep is 
negative, it is appropriate to obtain vaginal cultures 
at that time. However, if cultures cannot be obtained, 
empirical treatment may be initiated for women 
who have signs and symptoms of VCC but negative 
KOH preps. Women who have signs and symptoms 
of VCC and a positive culture for non–albicans Can-
dida species should be treated, preferably with a non– 
fluconazole azole drug.

 3.  a. Most studies have not supported neither dietary 
factors as a significant risk factor nor dietary restric-
tions as effective prevention. Frequent antibiotic use 
decreases the protective flora that usually prevents 
the proliferation of Candida species. The risk of a 
yeast infection appears to increase with the duration 
of antibiotic use, regardless of the antibiotic type. 
Hyperglycemia (diabetes mellitus), increased gly-
cogen production, pregnancy, and altered estrogen 
and progesterone levels (via oral contraceptive pills) 
enhance the ability of Candida to bind to vaginal epi-
thelial cells and facilitate their proliferation. Patients 
with impaired or deficient cell-mediated immu-
nity are susceptible to vulvovaginal and systemic 
Candida infections. Other potential risk factors for 
VVC include tight-fitting/poorly ventilated clothes, 
mechanical vulvovaginal irritation (e.g., sexual inter-
course), diaphragm/spermicidal use, and use of intra-
uterine devices (IUDs).

CLINICAL CASE MANAGEMENT PROBLEM

Describe the differences between the presentation of 
VVC, BV, and trichomoniasis based on the character-
istics of vaginal discharge, pH, whiff test, and micro-
scopic findings.
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 4.  e. A single 150-mg dose of oral fluconazole (Diflu-
can) is the recommended regimen by the CDC. 
Other over-the-counter antifungal vaginal creams 
and suppositories are also appropriate. Neither met-
ronidazole (Flagyl) nor tinidazole (Tindamax) is 
indicated for yeast infections. L. acidophilus has not 
been proven to effectively prevent or treat vaginal 
yeast infections. Boric acid may be used for recur-
rent VVC but is not indicated for first-line therapy 
in uncomplicated VVC.

 5.  c. The patient typically should have responded to 
the previously mentioned treatments by this time. 
The most appropriate next step for this patient 
would be to reconsider the diagnosis and reevaluate 
the patient to rule out another etiology, concurrent 
infection, or partially treated candidiasis as a result 
of noncompliance or imidazole resistance. A vaginal 
culture should be performed at this time to assess for 
the possibility of non–albicans Candida species. If the 
diagnosis is still VVC, the patient may benefit from a 
different antifungal treatment.

 6.  c. Boric acid, administered in a 600-mg vaginal 
suppository, has been shown to be effective as treat-
ment and prophylaxis for recurrent/chronic VVC. 
However, its use is limited by significant local irri-
tation. Oral and topical steroids, antibiotics (e.g., 
minocycline), and douching can actually worsen this 
condition.

 7.  a. C. albicans is the most common pathogen iden-
tified in patients with vulvovaginal yeast infections. 
C. glabrata is often associated with chronic/recur-
rent yeast infections. In fact, the number of cases of 
VVC caused by non–albicans species is increasing, 
and they are significantly less sensitive to imidaz-
ole antifungal agents. This is probably because of 
the inappropriate use of over-the-counter anti-
fungal medications. Per CDC guidelines, a non– 
fluconazole azole drug such as clotrimazole, 
miconazole, or itraconazole is recommended as 
first-line treatment for non–albicans VVC. Pap tests 
are indicated for the screening of cervical dyspla-
sia and malignancy, not vaginal infections. Pap tests 
provide no advantage over the microscopic exam-
ination of the wet mount and KOH preparations 
of the vaginal discharge. Patients should not be 
empirically treated for any vaginal infection based 
on the Pap test result alone. Studies have not found 
a strong association between recurrent VVC and the 
presence of intestinal Candida.

 8.  c. The CDC classifies VVC as uncomplicated if 
the episodes are sporadic and infrequent, signs and 
symptoms are mild to moderate, the fungal species 
involved is likely to be C. albicans, and the infection 

occurs in women who are not immunocompro-
mised. In contrast, complicated VVC includes 
episodes that are recurrent or severe in signs and 
symptoms; involve non–albicans Candida species; 
or occur in women with uncontrolled diabetes, 
debilitation, immunosuppression (e.g., acquired 
immune deficiency syndrome [AIDS]), or who are 
pregnant.

 9.  d. Prophylactic therapy should be considered for 
recurrent episodes of VVC (at least four episodes 
in the previous year), regardless of whether or not 
the individual is immunocompromised. Patients 
with HIV infection do not require prophylactic 
treatment for VVC in the absence of signs or symp-
toms. A double-blind, randomized controlled trial 
compared oral fluconazole therapy (150 mg orally 
at 3-day intervals for 2 weeks, followed by 150 mg 
orally once a week for 6 months) to placebo among 
373 women with recurrent VVC. Women treated 
with oral fluconazole had fewer recurrences than 
women treated with placebo, and this difference 
was more pronounced by the end of the 6-month 
treatment (9% versus 64%; P < 0.001; absolute risk 
reduction, 55%; number needed to treat, 2). How-
ever, the treatment effects disappeared after the 
drug was discontinued.

 10.  e. This patient’s symptoms, physical examina-
tion, and vaginal discharge findings are classic for 
BV, the most common cause of vaginal discharge 
in reproductive-aged women in the United States. 
Many women with BV are asymptomatic. BV 
appears to occur when there is a decrease in the 
number of hydrogen peroxide–producing Lacto-
bacillus organisms, raising the normal vaginal pH 
(3.8 to 4.2). Elevated vaginal pH is subsequently 
associated with the proliferation of organisms 
such as Gardnerella vaginalis, Mycoplasma hominis, 
and Mobiluncus species. These organisms produce 
metabolic byproducts, such as amines, which are 
responsible for the characteristic “fishy” odor. 
This process is intensified by the addition of KOH, 
causing a positive whiff test. Risk factors for BV 
include douching, antibiotic use, use of an IUD, 
and pregnancy. “Clue cells” are vaginal epithe-
lial cells that are coated with coccobacilli. The 
presence of at least three of four of the following 
(Amsel criteria) establishes the accurate diagnosis 
of BV in 90% of affected women: (1) the presence 
of a thin, homogeneous, vaginal discharge; (2) vag-
inal pH greater than 4.5; (3) positive whiff test; (4) 
and microscopic identification of clue cells. The 
BD Affirm test using DNA probe technology has 
higher sensitivity and even higher specificity in 
diagnosing Gardnerella, Trichomonas, and Candida 
species compared with wet mount microscopy. 
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Many clinicians opt for this test if available because 
of its ease of specimen collection.

 11.  e. BV is a risk factor for premature rupture of 
membranes, preterm labor, and postpartum endo-
metritis. The role of sexual transmission for BV 
is unclear. Treating the male sexual partner of 
a woman with BV has not been shown to signifi-
cantly reduce chronic or recurrent infection. BV is 
believed to result from a reduction of vaginal L. aci-
dophilus organisms.

 12.  b. Because a single 2-g dose of oral metronida-
zole has the lowest efficacy, it is no longer recom-
mended as treatment for BV, according to the 2015 
CDC treatment guidelines. The other options are all 
appropriate treatments for BV.

 13.  b. BV is believed to be caused by a proliferation of 
anaerobic bacteria, including G. vaginalis, Mobiluncus 
species, M. hominis, and Peptostreptococcus species.

 14.  b. All women who have signs and symptoms of 
BV should be offered treatment. Symptomatic 
pregnant women should also be treated to relieve 
symptoms. Metronidazole treatment in pregnancy 
has not been associated with teratogenic effects. 
However, treating BV in asymptomatic pregnant 
women has yielded mixed results. Both the U.S. 
Preventive Services Task Force and the Ameri-
can College of Obstetricians and Gynecologists 
recommend against screening for BV in low-risk 
asymptomatic women. Allergy or other contraindi-
cation to metronidazole therapy is not a sufficient 
reason to withhold treatment for BV because there 
are acceptable alternative treatments, such as oral 
or intravaginal clindamycin.

 15.  b. This patient’s symptoms, physical examina-
tion, and vaginal discharge findings are classic for 
trichomoniasis.

 16.  c. Trichomonas vaginalis is a sexually transmitted 
protozoan. Trichomoniasis is associated with, and 
may act as a vector for, other STIs. Risk factors for 
trichomoniasis include multiple sexual partners, cig-
arette smoking, and IUDs. Trichomoniasis is also 
associated with premature rupture of membranes and 
preterm delivery. Infected male partners are often 
asymptomatic.

 17.  e. Per the 2015 CDC treatment guidelines, rec-
ommended regimens for trichomoniasis include oral 
metronidazole or tinidazole (2 g orally in a single 
dose for both drugs). An alternative regimen is oral 
metronidazole (500 mg twice daily for 7 days). Met-
ronidazole gel is not recommended given its inferior 

cure rate (less than 50%) compared with oral metro-
nidazole; the use of other antibiotic gels is also not 
recommended.

 18.  d. Trichomoniasis is an STI, and sexual partners 
should be treated even if asymptomatic. Sexual inter-
course should be avoided during treatment and until 
both partners are cured and asymptomatic. Tricho-
moniasis is associated with, and may act as a vec-
tor for, other STIs, including HIV. Patients with 
trichomoniasis infection and their partners should 
be offered full STI testing. Oral metronidazole is the 
treatment of choice given its superiority over metro-
nidazole gel.

 19.  e. As many as 90% of vaginitis cases are secondary 
to BV, VVC, and trichomoniasis. However, nonin-
fectious causes can mimic infectious presentations 
(pruritus, vulvovaginal erythema and swelling, and 
discharge) and should be excluded. They include 
vaginal atrophy, allergies, and chemical irritation. 
Patients with these conditions are often misdiag-
nosed and treated for candidiasis. Vaginal atrophy 
usually occurs in estrogen-deficiency states, such as 
menopause. An elevated vaginal pH (greater than 
4.5) is usually noted, and round “parabasal” cells may 
be found on wet mount. Patients usually improve 
with estrogen supplementation. Vaginitis caused by 
either allergic reactions to latex condoms or other 
allergens or vaginal irritation from spermicides or 
other chemical agents do not typically demonstrate 
any classic physical findings or vaginal discharge 
characteristics. A thorough exposure history and 
examination to exclude infectious causes is usually 
required to make the proper diagnosis and to deter-
mine the offending agent.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Signs
Vulvovaginal 
Candidiasis

Bacterial 
Vaginosis

Trichomo-
niasis

Vaginal 
discharge

Thick, white, 
curdy

Thin, gray, 
homogeneous

Copious, 
frothy green

No odor “Fishy” odor Foul odor
Vaginal pH Normal 

(3.8-4.2)
Elevated 
(>4.5)

Elevated 
(>4.5)

Whiff test Negative Positive Can be 
positive

Microscopic 
findings

Pseudohyphae, 
mycelia

Clue cells, no 
WBCs,

Motile 
trichomonads

tangles, or 
budding yeast

WBCs  
(>10/HPF)
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SUMMARY

Diagnosis
See the unnumbered box in the Solution to the Clinical 
Case Management Problem for a summary of the diag-
nostic features.

Treatment
Treatment options (based on the 2015 CDC treatment 
guidelines) for each condition are outlined as follows:
 1.  Vulvovaginal candidiasis (VVC): C. albicans is the 

most common pathogen identified in patients with 
VVC.
For uncomplicated VVC

 a.  a topical azole agent (intravaginally for 1 to 14 
days) or

 b.  fluconazole (150 mg orally for a single dose)
For complicated VCC (recurrent or severe or non–

albicans Candida species or in women with uncon-
trolled diabetes, debilitation, immunosuppression, 
or who are pregnant)

 a.  a topical azole agent (intravaginally for 7 to 14 
days) or

 b.  fluconazole (150 mg orally × two or three doses, 
72 hours apart)

For suppressive therapy
 a.  diflucan (150 mg orally every 3 days for 2 

weeks, followed by 150 mg orally every week 
for 6 months) or

 b.  topical clotrimazole (200 mg twice a week or 
other topical treatments used intermittently for 
6 months)

For pregnant women, use only topical azoles for 7 
days

For non–albicans VVC
 a.  a topical or oral non–fluconazole azole agent
 b.  if recurrence, boric acid (600 mg vaginal sup-

pository twice a day for 14 days)
 2.  Bacterial vaginosis: is the most common cause of 

vaginitis among women of reproductive age in the 
United States.
Recommended regimens

 a.  metronidazole (500 mg orally twice a day for 7 
days) or

 b.  metronidazole 0.75% gel (5 g intravaginally 
once at bedtime for 5 days) or

 c.  clindamycin 2% cream (5 g intravaginally once 
at bedtime for 7 days)

Alternative regimens
 a.  clindamycin (300 mg orally twice a day for 7 

days) or
 b.  clindamycin ovules (100 g intravaginally once at 

bedtime for 3 days)
For pregnant women with BV (Note: Several stud-

ies have shown an increase in adverse events with 
the use of clindamycin cream during the second 
trimester; therefore, clindamycin cream should be 
avoided in the second trimester and beyond.)

 a.  metronidazole (250 mg orally three times a day 
for 7 days) or

 b.  metronidazole (500 mg orally twice a day for 7 
days) or

 c.  clindamycin (300 mg orally twice a day for 7 
days)

 3.  Trichomoniasis: is an STD. Sexual partners should 
be treated and instructed to avoid sexual intercourse 
until both partners are cured and asymptomatic. 
Trichomoniasis is associated with, and may act as a 
vector for, other STDs. Patients with trichomoniasis 
should be screened for other STDs.
Recommended regimens

 a.  metronidazole (2 g orally for a single dose) or
 b.  tinidazole (2 g orally for a single dose)

Alternative regimen
 a.  metronidazole (500 mg orally for 7 days)

For pregnant women
 a.  metronidazole (2 g orally for a single dose)
Studies have not demonstrated a consistent association 
between use of metronidazole during pregnancy and 
teratogenic effects in infants.

Patients should be instructed to avoid alcohol during 
treatment with metronidazole and for 24 hours thereafter.
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C H A P T ER  72

Cervical Abnormalities

Author’s note: A portion of this chapter reflects the most 
recent recommendations of the American Society for 
Colposcopy and Cervical Pathology (ASCCP) as of 
2012. Please refer to the ASCCP Website for any rele-
vant updates in the consensus guidelines: www.asccp.org. 
Updates on the role of human papillomavirus (HPV) 
testing in the screening for cervical cancer are available 
on the ASCCP website.

CLINICAL CASE PROBLEM 1

A 26-Year-Old Female with an Atypical 
Squamous Cells of Undetermined 
Significance Pap Test Result

A 26-year-old woman comes to your office for her 
health maintenance examination. She is married with 
two children, and she has no major medical illnesses. 
She reports a 10 pack-year history of cigarette smoking. 
She has had 10 heterosexual partners in her lifetime and 
denies a history of sexually transmitted disease (STD). 
All of her Papanicolaou (Pap) tests have been normal. 
Her physical examination, including pelvic examination, 
is unremarkable. A week later, you receive her Pap result, 
which reads “satisfactory for evaluation, atypical squa-
mous cells of undetermined significance (ASC-US).”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following would be appropriate as initial 
management for this patient?

 a.  repeat the Pap test in 1 year
 b.  perform an endocervical curettage only
 c.  perform HPV deoxyribonucleic acid (DNA) testing
 d.  perform cryotherapy
 e.  perform a loop electrosurgical excision procedure 

(LEEP)

 2.  All of the following are known risk factors for carci-
noma of the cervix except:

 a.  multiple sexual partners
 b.  early age of first intercourse
 c.  infection with “high-risk” HPV subtypes
 d.  smoking
 e.  alcohol use

 3.  What is the most appropriate approach to a patient who 
undergoes cervical cancer screening with liquid-based 
cytology and the Pap returns as “satisfactory for evalu-
ation, ASC-US, positive for high-risk HPV type”?

 a.  repeat Pap test in 4 to 6 months
 b.  repeat HPV DNA testing in 4 to 6 months
 c.  colposcopy

 d.  continue annual Pap tests
 e.  cryosurgery or LEEP

 4.  According to the 2012 United States Preventive Ser-
vices Task Force (USPSTF) guidelines, which of the 
following statements regarding cervical cancer screen-
ing is correct?

 a.  women should begin cervical cancer screening at 
age 21 years

 b.  all women who have had a total hysterectomy for 
any cause should continue cervical cancer screening 
every three years

 c.  all women who have been sexually active and have a 
cervix should continue having annual cervical can-
cer screenings

 d.  annual cervical cancer screening should continue 
for all women till the age of 75 years

 e.  pregnant women should not have Pap tests

 5.  According to the 2012 USPSTF guidelines, which 
of the following regarding cervical cancer screening 
intervals is correct?

 a.  routine cervical cancer screening via Pap test should 
occur every 3 years

 b.  women age 65 years or older should undergo 
more frequent Pap smear screening than younger 
women

 c.  women who are heavy smokers should have more 
frequent Pap tests than nonsmokers

 d.  pregnant women should not undergo Pap testing
 e.  HPV DNA testing alone can be used instead of 

conventional Pap tests as a method of cervical can-
cer screening once every 5 years.

 6.  Carcinoma of the cervix is associated with which HPV 
types?

 a.  6, 11
 b.  16, 18, 31, 45
 c.  40, 42
 d.  53, 54
 e.  all of the above

 7.  Which of the following statements is true?
 a.  the risk of invasive carcinoma with ASC-US is less 

than 1.0%
 b.  atypical glandular cells (AGC) is associated with 

endometrial neoplasia, not cervical neoplasia
 c.  approximately 75% of women with low-grade squa-

mous intraepithelial lesions (LSILs) have histologi-
cally confirmed high-grade cervical lesions (cervical 
intraepithelial neoplasia [CIN] 2/3)

 d.  approximately 25% of women with high-grade squa-
mous intraepithelial lesions (HSILs) have histologi-
cally confirmed high-grade cervical lesions (CIN 2/3)

 e.  ASC-US is more frequently associated with his-
tologically confirmed high-grade cervical lesions 
(CIN 2/3) than ASC-H
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 8.  The nurse informs you that your patient recently had 
a Pap test result of “satisfactory for evaluation, con-
sistent with AGC, not otherwise specified (NOS).” 
You review her chart and note she is 40 years old and 
otherwise healthy. You discuss the results with your 
patient and advise that she:

 a.  repeat a Pap in 1 year
 b.  repeat a Pap in 4 to 6 months
 c.  undergo colposcopy and endocervical curettage
 d.  undergo colposcopy, endocervical curettage, and 

endometrial biopsy
 e.  undergo cryotherapy

 9.  Your colleague asks your opinion about liquid-based 
cytology for cervical cancer screening. You explain 
that advantages of liquid-based cytology include:

 a.  it is less expensive than conventional Pap tests
 b.  it permits reflex HPV testing
 c.  collection of a cervical specimen is easier than with 

conventional Pap
 d.  the patient is more comfortable during cervical 

sampling than with conventional Pap
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 33-Year-Old Female with a Low-Grade 
Squamous Intraepithelial Lesion Pap Test 
Result

A 33-year-old female (gravida 2, para 2) comes to your 
office for a routine gynecologic examination. She has 
never smoked and has no history of STDs. She is in 
a stable, monogamous relationship with her husband. 
Her previous Pap smears have been normal. Her physi-
cal examination is normal, including pelvic examination. 
You perform a Pap smear at this time. Two weeks later, 
the Pap smear comes back as “satisfactory for evalua-
tion, consistent with LSIL.”

 10.  Which of the following would be most appropriate as 
initial management for this patient?

 a.  continue routine screening because she has no 
other risk factors for cervical dysplasia

 b.  repeat a Pap test in 4 to 6 months
 c.  perform HPV DNA typing
 d.  perform colposcopy
 e.  perform LEEP or cryotherapy

 11.  The patient returns after having a colposcopy that 
was satisfactory (the entire squamocolumnar junction 
was visualized). Her cervical biopsy was consistent 
with “CIN 1,” and her endocervical curettage (ECC) 
was “negative for neoplasia.” All of the following are 
acceptable management plans for biopsy-confirmed 
CIN 1 except:

 a.  repeat Pap smear and colposcopy at 12 months
 b.  perform LEEP or cryotherapy

 c.  perform HPV DNA testing at 12 months
 d.  repeat Pap smears at 12 months
 e.  perform total hysterectomy

 12.  You perform a routine screening Pap smear, which 
is read as “satisfactory for evaluation, negative for 
intraepithelial lesion or malignancy” but also notes 
that there is “absence of an endocervical compo-
nent.” Which of the following is the most appropri-
ate method of management?

 a.  perform an endocervical curettage
 b.  repeat the Pap test immediately
 c.  repeat the Pap test in 6 weeks
 d.  repeat the Pap test in 4 to 6 months
 e.  perform the next Pap smear per routine screening 

guidelines

 13.  Which part of the cervix is most vulnerable to dys-
plastic changes?

 a.  the squamous epithelium
 b.  the columnar epithelium
 c.  the squamocolumnar junction
 d.  the superior lip of the cervix
 e.  the inferior lip of the cervix

CLINICAL CASE PROBLEM 3

A 26-Year-Old Pregnant Woman with a High-
Grade Squamous Intraepithelial Lesion Pap 
Test Result

A 26-year-old female (gravida 3, para 2) who is approx-
imately 22 weeks pregnant recently moved to the area 
and would like to transfer her prenatal care to you. She 
brings her prenatal records for your review. You note her 
prenatal history has been unremarkable except that her 
initial Pap test came back as “HSIL.” She states that her 
last doctor recommended a colposcopy but she never 
followed up because she thought it would “hurt the baby.”

 14.  At this time, you should advise her that:
 a.  it is not safe for pregnant women to undergo 

colposcopy
 b.  it is safe for pregnant women to undergo colpos-

copy but not cervical biopsy
 c.  she should delay the colposcopy to 6 weeks 

postpartum
 d.  she should have a repeat Pap test 6 weeks postpartum
 e.  she should be scheduled for colposcopy now

CLINICAL CASE PROBLEM 4

An Adolescent Girl Interested in the Human 
Papillomavirus Vaccine

You are seeing a 14-year-old girl today for a routine exam. 
She has never been sexually active. Her mother accompa-
nies her to the visit and wants to know what your opinion is 
regarding the new “HPV (human papillomavirus) vaccine.”
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 15.  You tell her that the quadrivalent HPV vaccine:
 a.  is not necessary because the patient is a virgin and 

HPV is only transmitted sexually
 b.  is not appropriate for the patient because she is too 

young
 c.  is not appropriate for the patient because she is too 

old
 d.  provides 99% to 100% protection from HPV 

types 6, 11, 16, and 18
 e.  provides 99% to 100% protection from all HPV 

subtypes

2001 BETHESDA SYSTEM FOR REPORTING 
CERVICAL CY TOLOGY AND HISTOLOGY

ASC, atypical squamous cells
ASC-US, atypical squamous cells of undetermined 

significance
ASC-H, atypical squamous cells, cannot exclude HSIL
LSIL, low-grade squamous intraepithelial lesion
HSIL, high-grade squamous intraepithelial lesion
AGC, atypical glandular cells
NOS, not otherwise specified
CIN, cervical intraepithelial neoplasia

ANSWERS

 1.  c. The 2001 Bethesda System subdivides atypical 
squamous cells into ASC-US (atypical squamous cells 
of undetermined significance) and ASC-H (atypical 
squamous cells, cannot exclude high-grade squamous 
intraepithelial lesion). The risk of a high-grade cervi-
cal lesion is higher for ASC-H (24% to 94%) than for 
ASC-US (5% to 17%). Women with ASC-H should 
be referred for colposcopy given the increased risk of 
high-grade dysplasia.
According to the 2012 Consensus Guidelines for the 

Management of Women with Cervical Cytological 
Abnormalities, the management of ASC-US can 
involve any of the following: (1) repeat cytology 
at 6-month intervals until two consecutive nega-
tive Pap test results are obtained, with referral to 
colposcopy if repeat Pap is ASC-US or greater 
cytologic abnormality; (2) testing for HPV DNA 
type, with referral to colposcopy if the patient tests 
positive for “high-risk” oncogenic HPV types; or 
(3) immediate colposcopy. There are advantages 
and disadvantages for each option. The ratio-
nale for repeat cytologic testing is based on the 

fact that serial Pap smears increase the sensitivity 
of detecting a high-grade cervical lesion. Poten-
tial disadvantages of this approach include added 
patient discomfort and inconvenience, risk of non-
compliance secondary to multiple office visits, and 
delayed diagnosis of high-grade cervical lesions 
or cancer. Data have demonstrated that immedi-
ate HPV-based triage of ASC-US Pap tests has 
excellent sensitivity (90% to 96%) for the detec-
tion of high-grade cervical lesions, compared with 
a sensitivity of 75% to 85% for repeat Pap tests. 
In fact, the absence of high-risk HPV types has 
a high negative predictive value of at least 98%. 
The advent of sensitive HPV DNA tests facilitates 
“triaging” women with ASC-US into those with 
high-risk HPV types versus women with low-risk 
HPV types and women without HPV infection. 
Liquid-based cytology that permits “reflex HPV 
testing” for those Pap smears read as ASC-US has 
an advantage over slide based Pap testing.

The preferred approach to the management of 
ASC-US is to perform HPV DNA testing if liq-
uid-based cytology is available. An acceptable 
alternative is repeat cytologic testing, as outlined 
previously, if HPV DNA testing is not available. 
There is less evidence supporting immediate refer-
ral to colposcopy for ASC-US. Advantages to this 
approach include the immediate confirmation of 
the presence or absence of significant disease. Dis-
advantages to this approach include creating unnec-
essary patient anxiety, patient discomfort, potential 
for overtreatment, and added expense. The other 
choices (performing endocervical curettage alone or 
pursuing immediate ablative/excisional treatment) 
are not appropriate ways to manage ASC-US.

 2.  e. There is no known association between cervical 
cancer and alcohol use. Infection with “high-risk” 
types of HPV is a necessary precursor to cervical 
carcinoma. The majority of HPV infections (90%) 
will resolve spontaneously within 2 years from the 
time of acquisition. The remaining 10% of per-
sistent infections have the potential to advance to 
cervical precancerous lesions. The risk of progres-
sion depends on the HPV type, with HPV 16 hav-
ing the greatest associated risk. Other host factors 
that increase the risk of cervical carcinoma include 
smoking, immunocompromised state and high-risk 
sexual history (early age of first intercourse and mul-
tiple sexual partners).

 3.  c. There is a clear association between high-risk 
HPV DNA types and cervical neoplasia. As discussed 
previously, women with ASC-US who test positive 
for high-risk HPV should be referred for colpos-
copy. Women with ASC-US who test negative for 
high-risk HPV can return to routine screening. It is 

CLINICAL CASE MANAGEMENT PROBLEM

Compare cervical cytologic terms as classified in the 
1991 Bethesda System with the 2001 Bethesda Sys-
tem. Correlate cytopathologic findings with the histo-
logic classification system.
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not acceptable to treat women with either ablative 
or excisional therapies without first doing further 
assessment with colposcopy because the vast majority 
of ASC-US pap smears resolve spontaneously.

 4.  a. The 2012 USPSTF guidelines strongly recom-
mend that all women who have been sexually active 
and have a cervix should undergo cervical cancer 
screening. Current USPSTF guidelines suggest 
that cervical cancer screening should be initiated at 
age 21 years and continued every 3 years till age 65. 
The screening interval can be increased to 5 years 
with HPV co-testing in women aged 30 to 65 years. 
The USPSTF recommends against routine Pap test 
screening in women who have had a total hysterec-
tomy for benign disease because there is low yield for 
detecting significant disease. Women who have had 
a supracervical (cervix-sparing) hysterectomy should 
follow routine cervical cancer screening guidelines. 
There is little evidence to support cervical cancer 
screening in women older than age 65 years because 
the risk of high-grade cervical neoplasia decreases 
with age. In addition, cervical cancer in older women 
is less aggressive than in younger women. Women 
age 65 years or older with recent normal Pap tests 
and no history of gynecologic malignancy may con-
sider stopping cervical cancer screening following 
a discussion with their clinicians about the relative 
benefits and risks. Pregnant women should undergo 
the same cervical screening guidelines as nonpreg-
nant women.

 5.  a. The USPSTF guidelines recommend cervical 
cancer screening at least every 3 years, citing a lack 
of evidence to support that annual screening is more 
effective. The American Academy of Family Phy-
sicians recommendations for periodic health exams 
makes the same recommendation about Pap testing. 
However annual health visits to address other health 
needs such as contraception are recommended. 
Other U.S. organizations recommend yearly screen-
ing until three consecutive negative Pap test results 
have been obtained, at which time screening can 
be done less frequently. Ultimately, the decision 
should be made on an individual basis based on the 
patient’s risk factors, compliance, and personal pref-
erences. Women older than 65 years of age who 
are otherwise low risk and have had recent negative 
Pap test results may stop screening per USPSTF 
recommendations. Although cigarette smoking is 
associated with an increased risk of cervical neopla-
sia, there is no evidence to support more frequent 
cervical cancer screening in these patients. The fre-
quency of cervical cancer screening is the same for 
pregnant women as for nonpregnant women. There 
are no current recommendations about using HPV 
DNA testing alone as primary screening for cervical 

cancer. Such recommendation may be coming soon 
from the ASCCP.

 6.  b. There is a well-established association between 
persistent HPV infection and cervical dysplasia and 
cervical neoplasia. The type of HPV involved is 
important in determining the malignant potential 
of the virus. HPV types 6 and 11 are associated with 
genital warts and are believed to be of low-risk malig-
nant potential. In contrast, HPV types 16, 18, 31, 
and 45 are considered to be high risk. HPV 16 alone 
accounts for 68% of viral types found in squamous 
cell tumors. HPV 40 and 42 are low-risk subtypes.

 7.  a. The risk of invasive carcinoma with ASC is 
extremely low (0.1% to 0.2%). Approximately 15% 
to 30% of women with LSIL have a histologically 
confirmed high-grade cervical intraepithelial lesion 
(CIN 2/3). The risk of CIN 2/3 is higher with HSIL 
(70% to 75%), not lower than with LSIL. AGC is 
associated with cervical neoplasia, not just endome-
trial neoplasia. The risk of histologically confirmed 
high-grade cervical dysplasia (CIN 2/3) is higher 
with ASC-H (24% to 94%) than with ASC-US (5% 
to 17%).

 8.  d. The Bethesda System classifies glandular abnor-
malities less severe than adenocarcinoma into three 
categories: (1) AGC-NOS; (2) AGC, favor neo-
plasia; or (3) AIS (endocervical adenocarcinoma in 
situ). As a category, AGS and AIS are associated 
with a substantially higher risk of cervical neoplasia 
than ASC or LSIL. “AGC, favor neoplasia” has an 
even higher risk of high-grade cervical lesions and 
carcinoma (27% to 96%) than “AGC-NOS” (9% 
to 41%). Regardless, all women with AGS or AIS 
should have colposcopy with endocervical sampling 
because the risk of cervical neoplasia is substantially 
higher than with ASC or LSIL. In addition, endo-
metrial biopsy should be performed in conjunc-
tion with colposcopy in women older than age 35 
years or in younger women with unexplained vag-
inal bleeding to rule out invasive disease. Repeat 
cytologic sampling is unacceptable as initial man-
agement of AGS or AIS. Cryotherapy is not appro-
priate as initial management without confirmation 
of the absence or presence of disease.

 9.  b. Conventional Pap tests have been limited by inad-
equate sampling, obscuring elements, delays in fixa-
tion, and random distribution of cells. Liquid-based 
cytology involves mixing the specimen in a liquid 
fixative and then transferring a thin layer of evenly 
distributed cells on a slide. Liquid-based cytology 
offers the opportunity to perform reflex HPV testing 
in cases of ASC-US. It is also possible to test for Neis-
seria gonorrhoeae and Chlamydia trachomatis using the 
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same specimen collected by liquid-based cytology. 
There is good evidence that liquid-based cytology 
has improved sensitivity for detecting cervical dys-
plasia compared with conventional Pap tests. How-
ever, it is considerably more expensive and may have 
lower specificity. According to the USPSTF, there is 
insufficient evidence to recommend for or against the 
use of new technologies for cervical cancer screening 
(e.g., liquid-based cytology, computerized screening, 
and algorithm-based screening). Collection of the 
cervical specimen is the same as for conventional Pap, 
using an Ayres spatula for collection of ectocervical 
cells and an endocervical brush for endocervical cells. 
Patient comfort should not be any different during 
the collection of liquid-based cytology than with a 
conventional Pap.

 10.  d. According to the 2012 Consensus Guidelines, 
patients with LSIL should have colposcopy because 
15% to 30% of these patients will have biopsy-con-
firmed CIN 2 or 3. Immediate referral for excisional 
or ablative procedures such as LEEP or cryother-
apy without confirmation of disease via colposcopy 
is unacceptable. HPV DNA typing is not useful in 
patients with LSIL because 83% of these women are 
positive for high-risk types. Repeating the Pap test in 
6 months is not recommended because of the small 
but real risk of delaying diagnosis of invasive disease.

 11.  e. Total hysterectomy for localized disease is not 
recommended. According to the 2012 consensus 
guidelines for the management of women with cervi-
cal intraepithelial neoplasia, patients with CIN 1 who 
had a satisfactory colposcopy (the entire transforma-
tion zone was visualized) may elect follow-up without 
treatment (preferred approach), which can occur in 
one of several ways: (1) serial Pap smears at 6 and 12 
months especially if under 30 years, (2) HPV DNA 
co-testing with Pap at 12 months, or (3) Pap smear 
and colposcopy at 12 months. Alternatively, patients 
with CIN 1 may opt for ablative treatment. Abla-
tive treatment options include cryotherapy or laser 
ablation. Cryotherapy is a simple, minimally invasive 
method that can be performed easily in the office set-
ting. Excisional modalities include LEEP are recom-
mended if colposcopy is inadequate, EEC is positive 
or there was prior treatment for cervical neoplasia. 
These give the physician histological specimens to 
ensure the dysplastic lesion has been completely 
removed.

 12.  e. For Pap tests that are “satisfactory for evalua-
tion,” there is little evidence to suggest that lack of 
an endocervical component on Pap test increases the 
chance of missing significant disease. If endocervical 
cells are absent, the patient can repeat a Pap test per 
routine screening protocols.

 13.  c. The majority of the cervix is covered with strat-
ified squamous epithelium. The area from the endo-
cervix to the margin of the squamous cells is laid with 
columnar epithelium. At puberty, when estrogen lev-
els increase and Lactobacillus species consequently col-
onize the vagina, the vaginal pH drops into an acidic 
range. Exposure of the fragile columnar epithelial 
cells around the cervical os to this acidic environment 
stimulates their transformation into squamous epi-
thelium, a process referred to as squamous metaplasia. 
As this process proceeds over decades, the advancing 
edge of the squamous epithelium, also known as the 
squamocolumnar junction (SCJ), migrates centrally 
toward the cervical os and ultimately into the endo-
cervical canal. Because of increased cell turnover, the 
SCJ is most vulnerable to dysplastic changes. There 
is no known anatomic preference for cervical dyspla-
sia when comparing the superior lip with the inferior 
lip of the cervix.

 14.  e. Pregnancy is not a contraindication to colpos-
copy. The patient should be reassured that there is no 
increased risk of preterm labor or harm to the fetus 
with colposcopy or cervical biopsy. The most import-
ant goal of colposcopy in the pregnant patient is to 
rule out invasive carcinoma. Cervical biopsies may 
be performed during pregnancy, although the preg-
nant cervix is more vascular and may have increased 
incidence of minor (but not major) bleeding. Endo-
cervical curettage is contraindicated during preg-
nancy because of potential risk of premature rupture 
of membranes, preterm labor, and bleeding. There 
is a high rate of spontaneous regression of cervical 
lesions postpartum. Hence, it is recommended that 
treatment for all but invasive carcinoma be delayed 
until postpartum reassessment. The appearance of 
the pregnant cervix on colposcopy is significantly 
different than in the non-pregnant state and should 
be performed by personnel trained in performing the 
procedure.

 15.  d. The quadrivalent HPV vaccine provides 100% 
immunity against HPV types 6, 11, 16, and 18, which 
are responsible for 70% of cervical cancers (HPV 
16 and 18) and 90% of genital warts (HPV 6 and 
11). The vaccine consists of viral-like particles that 
produce high levels of neutralizing antibodies. The 
vaccine series consists of intramuscular shots given 
at 0, 2, and 6 months. The Advisory Committee on 
Immunization Practices recommends that the quad-
rivalent HPV vaccine be routinely administered to 
girls age 11 or 12 years. The recommendation also 
allows for the vaccination of girls as young as 9 years 
of age and women up to 26 years old. It is important 
to inform women that the vaccination is not thera-
peutic because it will not eradicate HPV strains that 
have already been acquired. However, the vaccine 
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can prevent future infections from HPV types that 
have not been acquired. Therefore, women who have 
a history of or current cervical dysplasia and/or have 
tested positive for high-risk HPV types can still ben-
efit from the quadrivalent vaccine.
In December 2014 the United States Food and 

Drug Administration approved the 9 valent HPV 
vaccine developed by Merck called Gardasil-9. It 

protects against oncogenic strains 16, 18, 31, 33, 
45, 52, and 58 and nononcogenic strains HPV 6 
and 11, which cause genital warts. The vaccine 
is approved for women ages 9-26 years and men 
between 9 and 15 years. It is indicated for pro-
tection against cervical, vaginal, vulval, and anal 
cancers, and genital warts caused by the HPV 
strains included.

SUMMARY

The 2012 U.S. Preventive Services Task Force Guide-
lines for Cervical Cancer Screening are as follows:

The USPSTF recommends screening for cervical 
cancer in women age 21 to 65 years with cytology 
(Pap smear) every 3 years or, for women age 30 to 
65 years who want to lengthen the screening inter-
val, screening with a combination of cytology and 
human papillomavirus (HPV) testing every 5 years.

The USPSTF recommends against screening for cer-
vical cancer with HPV testing, alone or in combi-
nation with cytology, in women younger than age 
30 years.

The USPSTF recommends against screening for cer-
vical cancer in women younger than age 21 years.

The USPSTF recommends against screening for 
cervical cancer in women older than age 65 years 
who have had adequate prior screening and are not 
otherwise at high risk for cervical cancer.

The USPSTF recommends against screening for 
cervical cancer in women who have had a hyster-
ectomy with removal of the cervix and who do not 
have a history of a high-grade precancerous lesion 
(CIN grade 2 or 3) or cervical cancer.

The 2012 consensus guidelines for the management 
of women with cervical cytologic abnormalities are as 
follows:
 1.  Women with ASC-US may be managed by either 

repeat cytologic testing or HPV DNA typing. Those 

women with either ASC or greater cytologic abnor-
mality on repeat Pap, or who test positive for high-
risk HPV, should be referred for colposcopy.

 2.  Women with ASC-H should be referred for 
colposcopy.

 3.  Women with LSIL should be referred for 
colposcopy.

 4.  Women with HSIL should be referred for colpos-
copy or may be sent for immediate excisional ther-
apy with LEEP (which combines diagnostic and 
therapeutic options) if the patient is over 20 years of 
age

 5.  All women with AGC or AIS should be referred for 
colposcopy with endocervical sampling. Endometrial 
biopsy should also be done for women older than age 
35 years or younger than 35 years with unexplained 
vaginal bleeding.

 6.  Risk factors associated with cervical neoplasia include 
the following: “high-risk” oncogenic HPV types 16, 
18, 31, 45, and others acting along with cofactors, 
which include cigarette smoking, early first inter-
course, multiple sexual partners, and immunocom-
promised state.

 7.  Liquid-based cytology allows for “reflex” HPV test-
ing in cases of ASC-US on cervical cytology.

 8.  Acceptable treatments for confirmed CIN 1 on 
biopsy include follow-up without treatment, cryo-
therapy, or LEEP.

Continued

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

1991 Bethesda System 2001 Bethesda System Histologic Correlate

ASC-US, favor reactive ASC, ASC-US Variable
ASC-US, favor neoplastic ASC-H Variable
Mild dysplasia, HPV infection LSIL CIN 1
Moderate dysplasia, severe dysplasia,  
carcinoma in situ

HSIL CIN 2/3, squamous cell carcinoma

AGC-US, favor reactive AGC Variable
AGC-US, favor dysplasia AGC, favor neoplasia Variable
AGC-US, probably neoplastic AIS Variable

AGC, Atypical glandular cells; AGC-US, atypical glandular cells of undetermined significance; AIS, adenocarcinoma in situ; ASC, atypical squamous cells; ASC-H, atypical squa-
mous cells, cannot rule out high-grade lesion; ASC-US, atypical squamous cells of undetermined significance; CIN, cervical intraepithelial neoplasia; HPV, human papillomavi-
rus; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion
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SUMMARY—cont’d

 9.  The squamocolumnar junction of the cervix is most 
vulnerable to cervical dysplasia.

 10.  Pregnancy is not a contraindication for colposcopy.
 11.  The quadrivalent HPV vaccine provides 100% 

immunity against HPV types 6, 11, 16, and 18. The 
new 9 valent HPV vaccine provides immunity against 
HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58.

 12.  The advisory committee for immunization practices 
recommends universal HPV vaccination for girls 
ages 11 and 12 years. The recommendation also 
allows for the vaccination of girls aged 9 to 26 years 
old and boys from 9 to 15 years old.

C H A P T ER  73

Premenstrual Syndrome and 
Premenstrual Dysphoric  
Disorder

CLINICAL CASE PROBLEM 1

A 23-Year-Old Woman with Cyclic Physical 
and Affective Symptoms

A 23-year-old woman comes to your office with a 
6-month history of fatigue, anxiety, emotional lability, 
difficulty concentrating, and insomnia. She also com-
plains of breast tenderness, abdominal bloating, and 
food cravings. She denies any menstrual irregularities 
or life stressors. These symptoms recur on a regular 
basis during the week leading up to her menstrual 
period but completely resolve within the first 3 days 
of menses. She denies any suicidal ideations. How-
ever, she tearfully admits that she feels totally inca-
pacitated when she is symptomatic and that these 
symptoms are adversely affecting her personal and 
professional life.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  generalized anxiety disorder
 b.  dysmenorrhea
 c.  major depression
 d.  panic disorder
 e.  premenstrual dysphoric disorder syndrome (PMDD)

 2.  Which of the following is not a necessary Diag-
nostic and Statistical Manual of Mental Disorders, 

fifth edition (DSM-V), criteria for diagnosing this 
condition?

 a.  symptoms must be present most of the time during 
the last week of the luteal phase

 b.  symptoms must remit a few days after the onset of 
menses

 c.  symptoms must be present in the week 
postmenses

 d.  symptoms must occur in most menstrual cycles 
during the past year

 e.  symptoms must interfere with work or social life

 3.  What is the main characteristic that differentiates 
this condition from major depression?

 a.  the type of symptoms
 b.  the severity of symptoms
 c.  the duration of this condition
 d.  the timing of the symptoms relative to the men-

strual cycle
 e.  occurs in reproductive-age women

 4.  What is the main characteristic that differentiates 
this condition from premenstrual syndrome (PMS)?

 a.  the type of symptoms
 b.  the severity of symptoms
 c.  the duration of this condition
 d.  the timing of the symptoms relative to the men-

strual cycle
 e.  occurs in reproductive-age women

 5.  Which of the following is a reliable aid in the diagno-
sis of this condition?

 a.  keeping a prospective daily scoring sheet of symp-
toms form, for two consecutive menstrual cycles

 b.  follicle-stimulating hormone-to-luteinizing hor-
mone (FSH:LH) ratio

 c.  progesterone withdrawal test
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 d.  an empirical 4-week trial of a selective serotonin 
reuptake inhibitor (SSRI)

 e.  estradiol and progesterone levels obtained during 
the patient’s late luteal phase

 6.  Which of the following statements comparing PMS 
and PMDD are true?

 a.  PMDD is a more common condition than PMS
 b.  PMS and PMDD both include physical symptoms
 c.  early menopause often exacerbates the symptoms 

of PMS and PMDD
 d.  symptoms have to interfere with normal function 

in PMDD but not PMS
 e.  c and d

 7.  Which of the following is true regarding hormone 
levels in patients with PMS or PMDD?

 a.  they have excess levels of female sex hormones 
(estrogen and progesterone)

 b.  they have excess levels of male sex hormones (tes-
tosterone and dehydroepiandrosterone [DHEA])

 c.  they have deficient levels of female sex hormones
 d.  they have deficient levels of male sex hormones
 e.  they have an abnormal response to normal female 

sex hormone fluctuations

 8.  Which of the following pharmacologic treatments 
has demonstrated the best evidence (level 1a) to sup-
port its effectiveness for the treatment of PMDD?

 a.  SSRIs
 b.  any combined oral contraceptives (COCs), con-

taining estrogen and progestin
 c.  progesterone vaginal suppositories
 d.  transdermal estrogen patches
 e.  oral medroxyprogesterone acetate (Provera)

 9.  Which of the following vitamins/minerals has consis-
tently demonstrated evidence to support its effective-
ness for the treatment of PMDD?

 a.  vitamin B6
 b.  calcium
 c.  magnesium
 d.  vitamin A and E
 e.  none of the above

 10.  Which of the following nonpharmacologic therapies 
have demonstrated the best evidence (level 1c) to support 
their effectiveness for the treatment of PMS/PMDD?

 a.  dong quai and ginseng
 b.  St. John’s wort and kava kava
 c.  evening primrose oil and chasteberry
 d.  black cohosh and blue cohosh
 e.  wild yams and soybeans

ANSWERS

 1.  e. The patient’s presentation is most consistent 
with PMDD, a cyclic disorder of reproductive-aged 
women characterized by a wide variety of severe emo-
tional and physical symptoms that consistently occur 
during the luteal phase of the menstrual cycle. PMDD 
is a diagnosis of exclusion. Although the patient may 
have symptoms consistent with an affective disorder 
(anxiety, depression, and panic), the cyclic onset and 
remission of her symptoms, in relation to her men-
strual cycle, are classic for PMDD. Dysmenorrhea is 
a condition characterized by pelvic pain that occurs 
just after the onset of menses and peaks with heaviest 
flow. This patient’s symptoms precede the onset of 
menses and remit during menses.

 2.  c. The following are DSM-V diagnostic criteria 
for PMDD: (1) symptoms must be present most of 
the time during the last week of the luteal phase, (2) 
symptoms must remit a few days after the onset of 
the follicular phase (menses), (3) symptoms must be 
absent in the week postmenses, (4) symptoms must 
occur in most menstrual cycles during the past year, 
(5) symptoms must interfere with function, and (6) 
symptoms must not be an exacerbation of an existing 
disorder.

 3.  d. The affective symptoms of PMDD can be indis-
tinguishable from those of major depression. The 
recurrent onset and remission of these symptoms, 
in relation to the menstrual cycle, help distinguish 
PMDD from major depression.

 4.  b. Like PMDD, PMS is characterized by the cyclic 
recurrence of psychological and physical symptoms 
during the late luteal phase of the menstrual cycle. 
The variety of potential symptoms for both of 
these conditions is similar and they generally begin 
between the ages of 25 and 35 years. Women who 
have more severe affective symptoms are classified as 
having PMDD. Both PMS and PMDD symptoms 
improve rapidly following the onset of menses.

 5.  a. PMS and PMDD can be diagnosed only after 
a variety of physical and psychiatric disorders have 
been excluded. PMS and PMDD are best distin-
guished from other conditions by the consistent 
occurrence of function-impairing symptoms only 
during the luteal phase of the menstrual cycle. This 
can be confirmed best by having the patient com-
plete a prospective daily symptom rating form for at 
least two consecutive cycles. Although increased sen-
sitivity to sex hormone fluctuations may play a role 
in both of these conditions, patients with PMS and 
PMDD have normal estradiol, progesterone, FSH, 
LH, and other hormone levels. SSRIs often improve 

CLINICAL CASE MANAGEMENT PROBLEM

Compare the diagnostic criteria for PMS and PMDD.
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the symptoms of PMS and PMDD, although there is 
also a significantly high placebo effect when treating 
these conditions. SSRIs also alleviate the symptoms 
of several other similar conditions (depression, anxi-
ety, and panic), so the response to their empirical use 
is nondiagnostic.

 6.  b. PMS and PMDD have a variety of psychologi-
cal and physical symptomatology in common, which 
interfere with normal function. PMS (20% to 40%) is 
a significantly more common condition than PMDD 
(2% to 10%) in menstruating women. As many as 
85% of menstruating women report having one or 
more premenstrual symptoms. Menopause usually 
results in cessation of these conditions.

 7.  e. There is no consensus regarding the etiology of 
either PMS or PMDD. Patients with these condi-
tions usually have normal hormone levels. However, 
they appear to have an abnormal response to normal 
female sex hormone fluctuations. Some propose there 
is increased serum renin and aldosterone activity and 
neurotransmitter abnormalities, especially serotonin 
and γ-aminobutyric acid (GABA).

 8.  a. Although numerous treatment strategies are 
available, few have been evaluated adequately in ran-
domized controlled trials (RCTs). Even the results 
of RCTs can be difficult to apply because of the sig-
nificant variability of inclusion criteria and outcome 
measures and the high response rate to placebo (25% 
to 50%). However, the systematic review of many of 
these RCTs has yielded some evidence-based rec-
ommendations. There is clear evidence that SSRIs 
and serotonin and norepinephrine reuptake inhibitors 
(SNRIs) can significantly improve the symptoms of 
severe PMS and PMDD (evidence level 1a). Fluox-
etine, sertraline, citalopram, and escitalopram are 
the most extensively studied for the treatment of 
PMS and PMDD, but all SSRIs appear to be effec-
tive. SSRIs and SNRIs can be administered daily or 
only during the luteal phase. However, there are no 
definitive recommendations regarding how long to 
continue treatment because symptoms tend to return 
on discontinuation. Nonsteroidal antiinflammatory 
drugs (NSAIDs) can be helpful for symptoms of 
abdominal pain and headaches. Aldactone has been 
shown to relieve symptoms of fluid retention. Estro-
gen and/or progesterone/progestin-containing prod-
ucts, administered via different routes (intravaginally, 
rectally, orally, and transdermally), have been widely 
prescribed for the management of PMS and PMDD. 
However, none has been shown to be consistently 
effective and actually may exacerbate symptoms 
in some patients. Low-dose estrogen therapy may 
improve some physical symptoms, but it does not 
appear to have a positive effect on mood symptoms. 

The efficacy of estrogen therapy is limited by the 
need for progestin/progesterone opposition, which 
commonly exacerbates PMS and PMDD symptoms; 
however, it is required to prevent endometrial hyper-
plasia or carcinoma. Gonadotropin-releasing hor-
mone (GnRH) agonists (e.g., Lupron) and androgens 
(e.g., danazol) are somewhat effective in alleviating 
the physical and behavioral symptoms of PMS and 
PMDD. However, their short- and long-term side 
effect profiles limit their use. The U.S. Food and 
Drug Administration approved the oral contraceptive 
YAZ (3 mg drospirenone/30 mcg ethinyl estradiol) 
for the treatment of the physical and emotional symp-
toms of PMDD, in women who choose to use an oral 
contraceptive as their method of contraception, based 
on the results of two RCTs. Drospirenone exhibits 
antimineralocorticoid and antiandrogenic properties 
unlike any other available progestin. Although YAZ 
has been shown to be effective for the treatment of 
symptoms of PMDD, it has not been evaluated for 
the treatment of PMS. The effectiveness of YAZ for 
the treatment of symptoms of PMDD has not been 
evaluated for more than three menstrual cycles in 
clinical trials.

 9.  e. There is no consistent evidence that calcium 
is effective for the treatment of PMS and PMDD. 
Only one large, RCT demonstrated that 1200 mg/
day of calcium carbonate administered for three 
consecutive menstrual cycles resulted in significant 
symptom improvement in 48% of women with PMS 
compared with 30% of women treated with placebo. 
This effect has not been duplicated by other stud-
ies. Although there is evidence suggesting that vita-
min B6 may improve PMS/PMDD symptoms, most 
of the RCTs were of poor quality. Magnesium has 
only been shown to have minimal benefit in allevi-
ating PMS-related bloating. Studies of vitamin A do 
not support its use for PMS or PMDD. The result 
of one RCT suggests that vitamin E, administered at 
400 International Units/day during the luteal phase, 
may improve both affective and somatic symptoms 
(especially mastalgia) in women with PMS. However, 
larger, better quality studies are needed.

 10.  c. Two herbal therapies, chasteberry and evening 
primrose oil, may be effective in alleviating breast 
tenderness in patients with PMS/PMDD (evidence 
level 1c). The other options either have been shown 
to be likely ineffective (dong quai) or lack sufficient 
data to support their use. Some even have potential 
severe side effects, such as kava kava (liver damage), 
blue cohosh (peripheral vascular constriction), and 
St. John’s wort (decreased oral contraceptive pill 
efficacy). One should also keep in mind the follow-
ing: (1) none of the therapies listed is approved by 
the U.S. Food and Drug Administration for PMS or 
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PMDD, (2) their safety in pregnancy and lactation 
has not been established, and (3) the manufactur-
ing standards for herbal products are not uniform. 
Recommended nonpharmacologic interventions for 
patients with PMS/PMDD include the following: 

(1) patient education regarding the biologic basis 
and prevalence of their condition, (2) keeping a daily 
symptom diary, (3) adequate rest/structured sleep 
schedule, (4) sodium and caffeine restriction, and (5) 
aerobic exercise.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

PMS
National Institute of Mental Health Criteria
A 30% increase in the intensity of symptoms of PMS 
(measured using a standardized instrument) from cycle 
days 5 to 10 compared with the 6-day interval before the 
onset of menses and documentation of these changes in 
a daily symptom diary for at least two consecutive cycles.

University of California at San Diego Criteria
At least one of the following affective and somatic 
symptoms during the 5 days before menses in each of 
the three previous cycles:

Affective symptoms: depression, angry outbursts, 
irritability, anxiety, confusion, and withdrawal
Somatic symptoms: breast tenderness, abdominal 
bloating, headache, and swelling of the extremities
Symptoms relieved from days 4 through 13 of the 
menstrual cycle.

PMDD
DSM-V Research Criteria
 A.  In most menstrual cycles during the past year, five 

or more of the following symptoms were present for 
most of the time during the last week of the luteal 
phase, began to remit within a few days after the 
onset of the follicular phase, and were absent in the 
week after menses, with at least one of the symp-
toms being 1, 2, 3, or 4:

 1.  Markedly depressed mood, feelings of hope-
lessness, or self-deprecating thoughts

 2.  Marked anxiety, tension, or feelings of being 
“keyed up” or “on edge”

 3.  Marked affective lability
 4.  Persistent and marked anger or irritability, or 

increased interpersonal conflicts
 5.  Decreased interest in usual activities
 6.  Subjective sense of difficulty concentrating
 7.  Lethargy, easy fatigability, or marked lack of 

energy
 8.  Marked change in appetite, overeating, or spe-

cific food cravings
 9.  Hypersomnia or insomnia
 10.  A subjective sense of being overwhelmed or out 

of control
 11.  Other physical symptoms such as breast ten-

derness or swelling, headaches, joint or muscle 
pain, a sensation of “bloating,” or weight gain

 B.  The disturbance markedly interferes with work or 
school, or with usual social activities and relation-
ships with others.

 C.  The disturbance is not merely an exacerbation of 
symptoms of another disorder.

 D.  Criteria A, B, and C must be confirmed by prospec-
tive daily ratings during at least two consecutive 
symptomatic cycles.

SUMMARY

For diagnostic criteria, see the Solution to the Clinical 
Case Management Problem.

Treatment options include the following:
 1.  Nonpharmacologic: (1) patient education, (2) daily 

symptom diary, (3) adequate rest/structured sleep 
schedule, (4) sodium restriction, (5) caffeine restric-
tion, and (6) aerobic exercise

 2.  Pharmacologic: (1) SSRIs (evidence level 1a); (2) 
estrogen therapy/COCs (mixed outcomes, may exac-
erbate symptoms), drospirenone-containing oral 
contraceptive pill (OCP) may be effective in reduc-
ing more symptoms of PMS/PMDD; (3) androgen 

therapy (e.g., danazol, use limited by side effects); 
(4) GnRH agonists (e.g., Lupron, use limited by side 
effects); (5) NSAIDs (effective for physical symp-
toms except breast tenderness); and (6) diuretics (i.e., 
spironolactone, effective for breast tenderness and 
bloating)

 3.  Supplements and herbal therapies that have been tried 
with some benefit: (1) calcium carbonate 1200 mg/
day (evidence level 1b), (2) vitamin B6 100 mg/day, (3) 
vitamin E 400 International Units/day, (4) chasteberry 
(level 1c), and (5) evening primrose oil
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C H A P T ER  74

Postmenopausal Symptoms

CLINICAL CASE PROBLEM 1

A 51-Year-Old Woman with Hot Flashes

A 51-year-old woman has been experiencing progres-
sive symptoms of profuse night sweats and frequent 
hot flushes occurring both day and night. She finds her 
emotional state increasingly labile. She is also experi-
encing sleep disturbances and anxiety. She denies any 
weight loss or bowel complaints. Her last period was 
approximately 12 months ago. She has no history of 
medical problems or affective disorders. Her pulse is 78 
beats per minute, and her blood pressure is 122/74 mm 
Hg. Her pelvic examination reveals dry atrophic  external 
genitalia, a small anteverted uterus, and no adnexal 
masses. The rest of her examination is  completely 
normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  pheochromocytoma
 b.  hyperthyroidism
 c.  menopause
 d.  generalized anxiety disorder
 e.  panic attacks

 2.  What is the most effective treatment option for this 
patient?

 a.  thyroid hormone replacement
 b.  estrogen with progestin therapy (hormone therapy 

[HT])
 c.  antidepressants
 d.  estrogen alone (estrogen therapy [ET])
 e.  progestin/progesterone alone

 3.  Alternative therapy(ies), with demonstrated efficacy, 
for this patient’s condition might include:

 a.  black cohosh
 b.  soy isoflavones
 c.  red clover
 d.  selective serotonin reuptake inhibitors (SSRIs) and 

selective serotonin and norepinephrine reuptake 
inhibitors (SSNRIs)

 e.  all of the above

 4.  If this patient was also complaining of vaginal dry-
ness, reasonable treatment options would include:

 a.  intravaginal estrogen creams or tablets
 b.  an intravaginal estrogen ring
 c.  vaginal moisturizers
 d.  increased foreplay and regular intercourse
 e.  all of the above

 5.  The hormone therapy (HT) arm of the  Women’s 
Health Initiative (WHI) trial was stopped pre-
maturely, primarily because patients in the treat-
ment group demonstrated an increased relative risk 
for:

 a.  breast cancer
 b.  endometrial cancer
 c.  colon cancer
 d.  osteoporotic fractures
 e.  all of the above

 6.  What conclusion can be accurately made on the basis 
of the findings of the WHI trial?

 a.  combined equine estrogen (CEE) appears to cause 
breast cancer

 b.  CEE appears to cause coronary heart disease 
(CHD)

 c.  medroxyprogesterone acetate appears to cause 
breast cancer

 d.  medroxyprogesterone acetate appears to cause 
CHD
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 e.  daily combined use of 0.625 mg CEE and 2.5 
mg medroxyprogesterone acetate progesterone 
(MPA) should not be initiated or continued for the 
primary prevention of CHD

 7.  Potential limitations of the HT arm of the WHI 
include:

 a.  average age of the patients at the start of the trial 
was 63 years

 b.  patients with significant vasomotor symptoms 
were excluded from the trial

 c.  only one dose, combination, and route of estro-
gen/progestin were studied

 d.  quality-of-life indicators were not assessed
 e.  all of the above

 8.  Current U.S. Food and Drug Administration (FDA) 
indications for the use of estrogen therapy (ET)/HT 
include:

 a.  treatment of urge incontinence
 b.  prevention of dementia
 c.  prevention of osteoporosis
 d.  treatment of osteoporosis
 e.  treatment of hyperlipidemia

 9.  Which of the following statements regarding post-
menopausal osteoporosis is true?

 a.  the most rapid loss of bone density occurs within 
the first 5 years of menopause

 b.  surgical menopause is a lower risk factor for osteo-
porosis than natural menopause

 c.  the protective effects of estrogen on bone density 
are maintained after discontinuation

 d.  all women should undergo bone density testing at 
menopause

 e.  the U.S. Preventive Services Task Force 
(USPSTF) recommends against bone density test-
ing for women older than 65 years

 10.  Your patient also complains of chronic urinary 
urgency and frequency and sudden loss of urine. She 
admits that she needs to wear a pad and also notes 
leakage of urine whenever she coughs, laughs, or 
sneezes. She has no history of urinary tract infections 
(UTIs), diabetes, or kidney problems. The most 
likely diagnosis for this patient is:

 a.  urge incontinence
 b.  stress incontinence
 c.  mixed incontinence
 d.  overflow incontinence
 e.  neurogenic bladder

 11.  Initial workup for this patient would include all of the 
following except:

 a.  urinalysis
 b.  postvoid residual
 c.  voiding diary

 d.  urine culture
 e.  bladder ultrasound examination

ANSWERS

 1.  c. The most likely diagnosis in this patient is meno-
pause. Menopause is a retrospective diagnosis based 
on 12 or more months of amenorrhea occurring at 
a mean age of 51 years. The diagnosis is based on 
the appropriate age of a female patient for meno-
pause (range, 45 to 55 years), symptoms of frequent 
classic “hot flashes,” night sweats, and the associa-
tion of these symptoms with the cessation of men-
ses. Although the patient does have some symptoms 
associated with the other conditions listed, her lack 
of other complaints (hair loss, diarrhea, and palpi-
tations) or previous history of an affective disorder 
(depression, anxiety, and panic), along with her nor-
mal vital signs and essentially normal physical exam-
ination makes the diagnosis of these other conditions 
less likely. The findings of vulvovaginal atrophy are 
also consistent with menopause.

 2.  b. The most effective treatment for this patient’s 
vasomotor symptoms is HT (estrogen combined 
with a daily or cyclic progestin/progestogen). A 
progestin or progestogen alone may alleviate some 
of this patient’s symptoms, but her symptoms are 
related primarily to estrogen deficiency and thus 
respond best to ET. However, this patient still has 
her uterus, and ET (estrogen alone) is not recom-
mended because of the significantly increased risk of 
endometrial hyperplasia or cancer with prolonged 
unopposed estrogen use. Antidepressants might help 
alleviate some of this patient’s symptoms, especially 
if she was also clinically depressed. However, HT/
ET alone often alleviates both the affective and the 
somatic symptoms of menopause. There is no strong 
evidence that this patient has hypothyroidism, and 
there is certainly no indication for empirical use 
of thyroid hormone without objective evidence of 
hypothyroidism (i.e., thyroid-stimulating hormone 
and thyroid function test).

 3.  d. Although ET/HT remains the most effective 
therapy for this patient’s vasomotor symptoms, many 
women will not or cannot use estrogen. All of the 
therapies listed have been evaluated for effectiveness 
in alleviating hot flushes and night sweats  associated 
with menopause. Data for these therapies are  limited, 
and most of the studies have been  conducted on 
women with a history of breast cancer. The FDA and 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the latest USPSTF recommendations for HT.
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American College of Obstetricians and  Gynecologists 
warn against the use of bioidentical and  compounded 
hormones as well as phytoestrogens because of the 
lack of data regarding their safety and effective-
ness. Various SSRIs and particularly the SSNRI 
 venlafaxine have been shown to reduce hot flushes 
19% to 60% and were well tolerated by study par-
ticipants. Small studies evaluating gabapentin have 
also demonstrated significant reductions in vasomo-
tor symptoms. Clonidine patches have demonstrated 
some efficacy in reducing vasomotor symptoms, but 
dry mouth, constipation, drowsiness, and application 
site irritation are potential side effects. Soy isofla-
vones reduced hot flushes in some trials, but most 
trials showed no difference compared with placebo. 
Black cohosh and red clover have also had incon-
sistent results, with some trials showing benefit and 
some no difference compared with placebo. Other 
agents that have been used to alleviate hot flushes 
include belladonna/ergotamine tartrate/phenobar-
bital combination, dong quai, evening primrose oil, 
ginseng, mirtazapine, trazodone, vitamin E, and wild 
yam, but few data regarding their effectiveness have 
been published.

 4.  e. Symptoms of urogenital atrophy related to meno-
pause (estrogen deficiency) include vaginal dryness, 
vaginitis, dyspareunia, dysuria, urinary incontinence, 
and recurrent UTIs. Intravaginal estrogen creams or 
tablets (usually inserted daily initially and then two 
or three times per week) and the estrogen-embedded 
vaginal ring, Estring (changed every 3 months), are 
highly effective for reducing both the signs and the 
symptoms of urogenital atrophy, with significantly 
less systemic estrogen absorption compared with 
oral or transdermal ET. Although the risk of venous 
thromboembolic events is minimized, there is no 
strong evidence that they are less likely to increase 
the risk of other cardiovascular events (i.e., myocar-
dial infarction and cerebrovascular accident) or breast 
cancer. Vaginal moisturizers and increased vaginal 
sexual activity also help with vaginal lubrication and 
reduce atrophic symptoms.

 5.  a. The WHI was the largest multicenter clini-
cal investigation of postmenopausal women, hav-
ing recruited more than 60,000 patients. The WHI 
included a randomized, double-blind, placebo-con-
trolled set of three trials and one observational study 
to examine the effects of various interventions on 
the major causes of morbidity and mortality in post-
menopausal women, namely, CHD, breast cancer, 
colon cancer, and osteoporotic fractures. One arm of 
the WHI observed 16,608 healthy patients aged 50 
to 79 years at baseline, with an intact uterus, taking 
either HT (0.625 mg of CEE combined with 2.5 mg 
of MPA) or placebo. On July 9, 2002, 5.2 years after 

study initiation (intended duration, 8 years), the HT 
portion of the trial was halted because of the findings 
that the overall health risks of treatment (observed 
increases in CHD, venous thromboembolism, and 
breast cancer) outweighed its benefits, which were 
observed decreases in osteoporotic fractures and 
colon cancer (Figure 74-1 and Table 74-1). However, 
these increases in adverse events in the treatment 
group were small, and there were no significant differ-
ences between groups regarding endometrial cancer 
and mortality from any causes.

 6.  e. The HT arm of the WHI randomized controlled 
trial (RCT) did demonstrate a higher relative risk of 
cardiovascular events (myocardial infarction, cerebro-
vascular accident, and venous thromboembolism) and 
breast cancer compared with the control group. How-
ever, the absolute risk of these events attributable to 
HT is small, and no cause-and-effect conclusions 
should be inferred. In addition, these findings may not 
apply to other estrogen and progestin formulations, 
combinations, dosages, and routes of administration 
(i.e., transdermal and intravaginal). However, it is rea-
sonable to infer from these data that the combination 
of 0.625 mg/day of CEE and 2.5 mg/day of MPA does 
not appear to prevent CHD. Thus, the authors of the 
WHI HT trial data made the following recommenda-
tions: “Results from WHI indicate that the combined 
postmenopausal hormones CEE, 0.625 mg/day, plus 
MPA, 2.5 mg/day, should not be initiated or contin-
ued for the primary prevention of CHD. In addition, 
the substantial risks for cardiovascular disease and 
breast cancer must be weighed against the benefit for 
fracture in selecting from the available agents to pre-
vent osteoporosis.”

 7.  e. To ensure that patients in the placebo arm of 
the WHI HT trial would continue to participate for 
the entire study, patients with significant vasomotor 
symptoms were excluded. Thus, the average partici-
pant age at the start of the study was 63 years, with an 
average of 6 years since the onset of menopause. In 
addition, quality-of-life indicators, including meno-
pausal symptom relief, were not measured in this 
trial. For obvious reasons of project cost, recruitment, 
and statistical power, only one dose and route of one 
combination formulation of HT were evaluated in 
this study. All of these limitations may affect the gen-
eralizability of the results of this RCT to other HT 
formulations, dosages, and routes, and they may affect 
the applicability of these results to younger, symp-
tomatic postmenopausal patients.

 8.  c. The current FDA indications for ET/HT include 
the following: (1) treatment of moderate-to-severe vaso-
motor symptoms, (2) treatment of moderate-to-severe 
symptoms of vulvar and vaginal atrophy (dryness and 
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irritation) associated with menopause, and (3) preven-
tion of postmenopausal osteoporosis. Despite studies, 
including the WHI HT trial, supporting the effective-
ness of ET/HT for prevention of osteoporotic fractures, 
it is not indicated for the treatment of osteoporosis. 
Although the Postmenopausal Estrogen/Progesterone 
Interventions trial and other RCTs have demonstrated 
the overall favorable lipid effects of ET/HT, it is not 
indicated for the treatment of hyperlipidemia. ET/HT 
may benefit urinary symptoms related to urogenital 
atrophy, but it is not indicated for urge incontinence.

On January 8, 2003, the FDA issued a statement advis-
ing women and health care professionals about important 
safety changes to labeling of all estrogen and estrogen with 

progestin products for use by postmenopausal women. 
These changes reflected the FDA’s analysis of data from 
the WHI that raised concern about risks of using these 
products. The FDA’s labeling changes include a black box 
warning that reflects new risk information and changes 
to the approved indications to emphasize individualized 
decisions that appropriately balance the potential benefits 
and risks of these products.

The black box warning, the highest level of warning 
information in labeling, highlights the increased risks 
for heart disease, heart attacks, strokes, and breast can-
cer. This warning also emphasizes that these products are 
not approved for heart disease prevention. The FDA has 
also modified the approved indications for ET and HT to 

  Results of the Women’s Health Initiative’s Hormone Replacement Therapy 
Randomized Clinical Trial

Absolute and Relative Risk or Benefit Of CEE/MPA

Confidence Interval

Increased Absolute 
Risk per 10,000 

Women/Year

Increased Absolute 
Benefit per 10,000 

Women/YearHealth Event
Overall Hazard 

Ratio Nominal 95% Adjusted 95%
CHD 1.29 1.02-1.63 0.85-1.97 7 —

Strokes 1.41 1.07-1.85 0.86-2.31 8 —

Breast cancer 1.26 1.00-1.59 0.83-1.92 8 —

VTED 2.11 1.58-2.82 1.26-3.55 18 —

Colorectal cancer 0.63 0.43-0.92 0.32-1.24 — 6

Hip fractures 0.66 0.45-0.98 0.33-1.33 — 5

Total fractures 0.76 0.69-0.85 0.63-0.92 — 44

CEE, Conjugated equine estrogen; CHD, coronary heart disease; MPA, medroxyprogesterone acetate; VTED, venous thromboembolic disease.
Data from Writing Group for the Women’s Health Initiative Investigators: Risks and benefits of estrogen plus progestin in healthy postmenopausal women, JAMA 288:321-322, 2002.

TABLE 74-1

N
um

be
r 

pe
r 

ye
ar

 p
er

 1
0,

00
0 

w
om

en

60

50

40

30

20

10

0
CHD* Stroke Breast

cancer
VTE PE Endometrial

cancer
Total

deaths
Colorectal

cancer
Hip

Fractures

CEE/MPA
Placebo

More cases in E�P group

No significant
difference in # of

cases

Fewer cases
in E�P group

F IGURE 74-1  The Women’s Health Initiative: absolute risks and benefits. CEE, Conjugated equine estrogen; MPA, medroxyprogesterone acetate pro-
gesterone; PE, pulmonary embolism; VTE, venous thromboembolism. *Risk of coronary heart disease (CHD) in first year was statistically significant; overall 
risk of CHD was not statistically significant. (Modified from National Institutes of Health, National Heart, Lung, and Blood Institute: WHI HRT update—2002. 
www.nhlbi.nih.gov/health/women/upd2002.htm.)
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clarify that these drugs should be used only when the ben-
efits clearly outweigh the risks. Of the three  indications, 
two were revised to include consideration of other thera-
pies. The three indications are as follows:

 1.  Treatment of moderate-to-severe vasomotor symp-
toms (such as hot flushes) associated with menopause. 
(This indication has not changed.)

 2.  Treatment of moderate-to-severe symptoms of 
vulvar and vaginal atrophy (dryness and irritation) 
associated with menopause. It is now recommended 
that when these products are being prescribed solely 
for the treatment of symptoms of vulvar and vagi-
nal atrophy, topical vaginal products should be 
considered.

 3.  Prevention of postmenopausal osteoporosis, when 
these products are being prescribed solely for the 
prevention of postmenopausal osteoporosis. The 
current recommendation is that approved nonestro-
gen treatments should be considered carefully and 
estrogens and combined  estrogen-progestin prod-
ucts should be considered only for women with sig-
nificant risk of osteoporosis that outweighs the risks 
of the drug.

To minimize the potential risks and to accomplish the 
desired treatment goals, the labeling also advises health 
care providers to prescribe estrogen and combined estro-
gen with progestin drug products at the lowest dose and 
for the shortest duration for the individual woman. Sim-
ilarly, the American College of Obstetricians and Gyne-
cologists recommends that the lowest effective estrogen 
dose should be used for the shortest possible time to 
alleviate symptoms, and the North American Menopause 
Society recommends that estrogen duration and dose be 
consistent with treatment goals.

Women who choose to take estrogens or combined 
estrogen and progestin therapies after discussing their 
treatment with their physician should have yearly fol-
low-up examinations by a health care provider, and 
receive periodic mammography (scheduled on the basis 
of their age and risk factors). Women should also talk 
to their health care provider about other ways to reduce 
their risk factors for heart disease (e.g., high blood pres-
sure, poor diet, and tobacco use) and osteoporosis (e.g., 
an appropriate diet, use of vitamin D and calcium supple-
ments, and weight-bearing exercise).

 9.  a. Osteoporosis is a systemic skeletal disease charac-
terized by low bone mass and microarchitectural dete-
rioration of bone tissue, with a consequent increase in 
bone fragility and susceptibility to fracture. There is a 
clear causal relationship between estrogen deficiency 
and osteoporosis. A woman’s bone density tends to 
peak by the age of 30 to 35 years, although her most 

rapid loss of bone tends to occur during the first 5 
years of menopause. Postmenopausal status, regard-
less of the etiology (natural or surgically or hor-
monally induced), or estrogen deficiency at any age 
significantly increases a patient’s risk for osteoporosis 
and subsequent fragility fractures. Estrogen appears 
to inhibit bone resorption by reducing the production 
of bone-resorbing osteoclasts while promoting the 
activation of bone-forming osteoblasts. Estrogen defi-
ciency leads to a rapid increase in osteoclast formation 
and activity, leading to accelerated bone resorption. 
Studies also suggest that bone loss is accelerated when 
ET/HT is discontinued. Therefore, ET/HT may 
simply postpone the rapid bone loss associated with 
menopause. This is an important point in counseling 
patients about ET/HT compliance and the long-term 
prevention of osteoporosis.

The National Osteoporosis Foundation (NOF) expert 
panel recommends that all women aged 65 years or older 
be screened for osteoporosis regardless of the presence 
or absence of risk factors. The NOF also recommends 
screening of younger postmenopausal women with one 
or more major risk factors (personal history of atraumatic 
fracture, family history of osteoporotic fracture, smok-
ing, and body weight less than 127 lbs). The USPSTF 
also recommends universal bone mineral density (BMD) 
screening for all women aged 65 years or older. For 
women aged 60 years or older, the USPSTF recom-
mends screening if there are risk factors for osteoporotic 
fracture. The USPSTF makes no recommendation for 
or against routine screening in postmenopausal women 
younger than 60 years or 60 to 64 years old without 
increased risk for osteoporotic fracture.

 10.  c. This patient’s history is most consistent with 
mixed urinary incontinence. However, she requires 
further evaluation to confirm the diagnosis and to 
rule out other causes. Urge incontinence is usually 
caused by irritability or instability of the detrusor 
muscle in the bladder. Patients with this condition 
often present with almost constant urinary urgency, 
frequency, and the sensation of incomplete emptying 
with voiding. Patients with more severe symptoms 
may have frequent incontinent episodes. Patients 
with stress incontinence often note that they “leak 
urine” whenever they cough, laugh, or sneeze (Val-
salva). Patients with a neurogenic bladder (e.g., 
patients with paraplegia, severe dementia, or severe 
diabetes) have no neurologic control of their bladder 
and are susceptible to overflow incontinence.

 11.  e. An appropriate initial workup for this patient 
would include the following: (1) a urinalysis (to assess 
for proteinuria and glycosuria), (2) a postvoid resid-
ual (to assess for incomplete emptying or overflow 
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SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The USPSTF published its latest recommendations 
for HT in 2012. It recommends against the routine 
use of estrogen and progestin for the prevention of 
chronic conditions in postmenopausal women (a D 
recommendation), and it recommends against the use 
of unopposed estrogen for the prevention of chronic 
conditions in postmenopausal women who have had 
a hysterectomy (a D recommendation).

SUMMARY

Review the WHI HT RCT results illustrated in Figure 
74-1 and summarized in Table 74-1.
Symptoms are as follows:
 1.  Vasomotor: (a) hot flushes/hot flashes (occur in up to 

85% of postmenopausal women) and (b) night sweats
 2.  Urogenital: (a) dyspareunia, (b) vaginitis, (c) vaginal 

dryness, (d) dysuria or urgency, (e) urinary inconti-
nence, and (f) recurrent or chronic UTIs

 3.  Behavioral: (a) sleep disturbances, (b) irritability, (c) 
emotional lability, (d) decreased libido, (e) memory 
loss, and (f) problems concentrating

Treatments are as follows:
 1.  The FDA indicates use of ET/HT for (a) treat-

ment of moderate-to-severe vasomotor symptoms, 
(b) treatment of moderate-to-severe symptoms of 
vulvar and vaginal atrophy, and (c) prevention of 
 postmenopausal osteoporosis

 2.  ET/HT options
 a.  Routes: oral, transdermal, intravaginal (cream, 

tablet, ring)
 b.  Estrogen formulations: CEE, estradiol, estrone 

sulfate, ethinyl estradiol
 c.  Progestin/progesterone formulations: MPA, nor-

ethindrone, micronized progesterone. (Patients 

with an intact uterus should receive an estrogen 
combined with a daily or cyclic progestin that is 
FDA-approved for the prevention of endome-
trial hyperplasia.)

 3.  Alternative therapies for vasomotor symptoms: (a) 
SSRIs and SSNRIs, (b) gabapentin, and (c) cloni-
dine patches
Screening tests for postmenopausal women are as 

follows: (1) height and weight (periodically), (2) 
blood pressure (periodically), (3) vision (period-
ically), (4) mammography (40 to 49 years: indi-
vidualize according to risk; older than 50 years: 
every 2 years), (5) Pap test (starting at 21 years 
every 3 years and for women older than 30 years, 
every 5 years if co-testing with human papillo-
mavirus [HPV] is done until the age of 65 years; 
stop if post–abdominal hysterectomy, not be-
cause of malignant disease), (6) colorectal (older 
than 50 years; frequency depends on method—
fecal occult blood test, flexible sigmoidoscopy, 
or colonoscopy), (7) BMD (see USPSTF and 
NOF screening guidelines), and (8) fasting lipid 
profile (older than 45 years of age; every 5 years 
if previous results were normal).
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incontinence), (3) a urine culture (to rule out an infec-
tion), and (4) a daily fluid intake and voiding diary (to 
assess potential contributing factors to the patient’s 
symptoms). A bladder ultrasound examination would 
not be indicated at this point in the evaluation on the 
basis of the patient’s presenting complaints.
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C H A P T ER  75

Dysmenorrhea

CLINICAL CASE PROBLEM 1

A 14-Year-Old Girl with Painful Menses

A 14-year-old girl comes to your office with a 6-month 
history of lower midabdominal pain. The pain is col-
icky in nature, radiates to the back and upper thighs, 
begins with onset of menses, and lasts for 2 to 4 days. 
She has missed several days of school during the past 
2 months because the pain was so severe. Menarche 
began 18 months ago, and her menses became reg-
ular 6 months ago. The patient is not sexually active. 
Physical examination, including abdomen and pelvis, 
is normal. The patient has normal secondary sexual 
development.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely etiology of this patient’s pain?
 a.  primary dysmenorrhea
 b.  pelvic inflammatory disease (PID)
 c.  secondary dysmenorrhea
 d.  endometriosis
 e.  premenstrual dysphoric disorder

 2.  The etiology of this patient’s condition is related to:
 a.  increased levels of prostaglandin
 b.  decreased levels of prostaglandin
 c.  increased levels of cyclic adenosine monophosphate 

(cAMP)
 d.  decreased levels of cAMP
 e.  increased levels of ovarian androgen production

 3.  What would you recommend as initial treatment of 
choice?

 a.  nonsteroidal antiinflammatory drugs (NSAIDs)
 b.  oral contraceptive pills (OCPs)
 c.  gonadotropin-releasing hormone (GnRH) agonist
 d.  acetaminophen
 e.  intrauterine device (IUD) placement

 4.  The pathophysiologic mechanism of this patient’s 
pain is associated with:

 a.  vasodilation of the uterine arteries
 b.  vasoconstriction of the uterine arteries
 c.  vasodilation of the pelvic veins
 d.  vasoconstriction of pelvic veins
 e.  ovarian ischemia

 5.  When does the disorder described usually begin?
 a.  13 to 16 years of age
 b.  within 3 years of onset of thelarche (breast 

development)
 c.  within 5 years of onset of thelarche

 d.  within 3 years of onset of menarche (first menses)
 e.  within 5 years of onset of menarche

 6.  Which of the following is not usually associated with 
primary dysmenorrhea?

 a.  pain beginning with onset of menses
 b.  pain peaking during heaviest flow
 c.  pain responsive to NSAIDs
 d.  strong association with endometriosis
 e.  pain responsive to OCPs

 7.  The patient returns 6 months later. She has tried sev-
eral different NSAIDs, using the correct doses and 
regimens you prescribed. She had partial relief of her 
pain but still experiences such bothersome symptoms 
that she misses school occasionally. At this time, you 
recommend that she:

 a.  continue the NSAIDs only
 b.  discontinue the NSAIDs and begin oxycodone
 c.  add OCPs
 d.  switch to danazol
 e.  undergo presacral neurectomy

CLINICAL CASE PROBLEM 2

A 24-Year-Old Woman with Infertility and 
Painful Menses

A 24-year-old nulligravida woman comes to your office 
with an 18-month history of cyclic, debilitating pelvic 
pain related to menses. Her menses is regular and 
heavy, requiring 10 to 15 thick pads on the days of 
heaviest flow. She denies ever being diagnosed with a 
sexually transmitted infection (STI). She and her hus-
band have been engaging in regular intercourse without 
contraception for 1 year in an attempt to conceive. On 
pelvic examination, you find a normal-sized, immobile, 
retroverted uterus with nodularity and tenderness on 
palpation of the uterosacral ligaments.

 8.  You inform the patient that the most likely diagnosis is:
 a.  uterine fibroid
 b.  endometriosis
 c.  adenomyosis
 d.  PID
 e.  endometrial carcinoma

 9.  You further explain that her pain is described most 
accurately as:

 a.  primary dysmenorrhea
 b.  secondary dysmenorrhea
 c.  premenstrual syndrome
 d.  somatoform disorder
 e.  malingering

 10.  Which of the following studies would best establish a 
diagnosis in this condition?

 a.  hysteroscopy
 b.  pelvic ultrasonography
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 c.  laparoscopy
 d.  hysterosalpingography (HSG)
 e.  magnetic resonance imaging (MRI)

 11.  Which of the following is not an appropriate medical 
therapy for this condition?

 a.  danazol
 b.  GnRH agonist
 c.  continuous OCPs
 d.  medroxyprogesterone acetate (Depo-Sub Q Pro-

vera 104)
 e.  clomiphene citrate

 12.  Which of the following is least consistent with sec-
ondary dysmenorrhea?

 a.  normal pelvic examination
 b.  onset of pain after the age of 25 years
 c.  onset of pain during adolescence
 d.  pain relief with NSAIDs
 e.  pain relief with OCPs

 13.  Other causes of secondary dysmenorrhea include all 
of the following except:

 a.  PID
 b.  chronic use of OCPs
 c.  uterine fibroids
 d.  IUD
 e.  adenomyosis

ANSWERS

 1.  a. This young woman has primary dysmenorrhea. 
Primary dysmenorrhea is the most common gyne-
cologic complaint of young women, with reported 
prevalence rates as high as 90%. It is one of the lead-
ing causes of absenteeism in young women. Primary 
dysmenorrhea usually begins within 6 to 12 months 
of menarche. The pain is described as sharp spasms 
in the lower abdomen and suprapubic area. Associ-
ated symptoms include nausea, vomiting, diarrhea, 
headache, and fatigue. The timing of the pain in 
relation to menses is key to the diagnosis. The onset 
of pain is usually within hours of menstrual flow 
onset and peaks on the day of heaviest flow. Second-
ary dysmenorrhea is defined as dysmenorrhea with 
identifiable pelvic etiology. PID and endometriosis 
are two causes of secondary dysmenorrhea. Premen-
strual syndrome is characterized by symptoms of 
bloating, fatigue, and breast tenderness just before 
menses.

 2.  a. Women with primary dysmenorrhea have ovu-
latory cycles and produce progesterone during the 
luteal phase. Progesterone stimulates prostaglandin 

production in the endometrium. After progesterone 
withdrawal, the endometrium sloughs and releases 
prostaglandins. Prostaglandins stimulate myome-
trial contractions, leading to decreased blood flow 
and local ischemia. These physiologic changes result 
in increased production of vasoconstrictive prosta-
glandins, causing uterine hypoxia and pain. Women 
with primary dysmenorrhea have been found to 
have elevated levels of prostaglandin, particularly 
PGF2α. Hence, first-line therapy for dysmenorrhea 
is NSAID therapy, which decreases prostaglandin 
levels.

 3.  a. NSAIDs are the treatment of choice. They inhibit 
cyclooxygenase, thus decreasing prostaglandin levels. 
Oral contraceptives may be used in conjunction with 
NSAIDs for the treatment of dysmenorrhea and are 
particularly ideal in women who desire contracep-
tion. However, OCPs are not considered first-line 
treatment because they do not directly address the 
problem of elevated prostaglandin levels. The other 
answers listed are not first-line treatment of primary 
dysmenorrhea.

 4.  b. Primary dysmenorrhea is mediated pathologically 
by an increase in the level of the enzyme prostaglan-
din synthetase. Elevated levels of the enzyme produce 
vasoconstricting prostaglandins that are responsible 
for uterine hypoxia, or uterine angina, which produces 
the pain of dysmenorrhea. The vasoconstriction takes 
place in the branches of the uterine artery. Pelvic  
venous vasodilation, vasoconstriction, or ovarian 
is chemia are not responsible for primary dysmenorrhea.

 5.  d. Primary dysmenorrhea almost always begins 
within 3 years of the onset of menstruation. Exact age 
at onset for primary dysmenorrhea will depend on the 
age at menarche. If dysmenorrhea begins at a later 
time, one should suspect secondary dysmenorrhea. 
The definition of primary dysmenorrhea is related to 
menarche, not thelarche (breast development).

 6.  d. As discussed previously, primary dysmenorrhea is 
painful menses coinciding with onset of menses, peak-
ing during heaviest flow, and is responsive to NSAIDs 
and OCPs. Endometriosis is associated with second-
ary dysmenorrhea.

 7.  c. NSAIDs are the drugs of choice for the treat-
ment of primary dysmenorrhea. If there is no sig-
nificant change in pain after a reasonable duration 
(approximately 3 months) of one NSAID regimen, 
it is sometimes helpful to try an NSAID from a dif-
ferent category. Some cyclooxygenase-2 (COX-2) 
inhibitors have the U.S. Food and Drug Administra-
tion (FDA) indication for dysmenorrhea. However, 
they have not demonstrated superior efficacy to other 
NSAID therapies. Although COX-2 inhibitors may 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss proposed causes of endometriosis.
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provide reduced risk of gastrointestinal bleeds, they 
are more expensive, and recent concerns about their 
cardiovascular safety profile have resulted in either 
FDA withdrawals (i.e., Vioxx and Bextra) or restric-
tions in their use (i.e., Celebrex). Most patients use 
NSAIDs only during the time of menses for dysmen-
orrhea, limiting their risk of gastrointestinal irrita-
tion and bleed.
With each prescribed regimen, assess patient com-

pliance, such that maximum daily frequency and dose 
have been reached. If the patient has only partial relief 
from NSAIDs, switching directly to a narcotic is not 
appropriate until other alternatives have been explored. 
Second-line treatment of primary dysmenorrhea 
includes a trial of oral contraceptives. The use of OCPs 
is particularly advantageous if the patient also desires a 
method of birth control. OCPs help alleviate symptoms 
of dysmenorrhea by both reducing menstrual flow and 
inhibiting ovulation, and they have been shown to be 
90% effective within 3 or 4 months of use. Continuous 
use of oral contraceptives can be helpful by reducing 
the number of menstrual cycles. During continuous 
OCP use, the patient takes “active” hormone pills for 
up to 12 weeks straight, eliminating the placebo pills 
and subsequent withdrawal bleeding. Seasonale (levo-
norgestrel 0.15 mg/ethinyl estradiol 0.03 mg) is an 
extended cycle oral contraceptive formulation that pro-
vides 84 days of active pills. Studies have evaluated the 
safety and efficacy of longer use of active combined oral 
contraceptives as well as continuous use of transdermal 
(Ortho Evra) and intravaginal (NuvaRing) hormonal 
contraceptives for dysmenorrhea. An alternative treat-
ment is Depo-Provera, which induces amenorrhea in 
half of all patients by the third injection and thus elim-
inates dysmenorrhea. Observational data from users 
of the levonorgestrel intrauterine system (Mirena) 
showed a decrease in prevalence of dysmenorrhea from 
60% before use of the device to 29% after 36 months 
of use. Danazol, a synthetic androgen, can also induce 
amenorrhea but is associated with unpleasant andro-
genic side effects, including acne, hirsutism, and vir-
ilizing symptoms. Laparoscopic presacral neurectomy 
is reserved for refractory cases of dysmenorrhea and is 
not appropriate until conservative measures have been 
exhausted.

 8.  b. Endometriosis is a condition in which ectopic 
endometrial tissue implants are found in extra-
uterine sites, most commonly the ovaries, fallo-
pian tubes, cul-de-sac, and uterosacral ligaments. 
Patients with endometriosis complain of dysmenor-
rhea that often begins years after pain-free cycles. 
Other associated symptoms include dyspareunia 
(painful intercourse), dyschezia (painful defecation), 
and low back pain. A history of infertility is also 
common. Pelvic examination can reveal a fixed, ret-
roverted uterus and masses or nodularity along the 

uterosacral ligaments. A normal-sized uterus is less 
supportive of a diagnosis for uterine fibroid or ade-
nomyosis. PID and endometriosis could both cause 
infertility and painful menses. However, the nega-
tive history for STIs makes PID less likely. Endo-
metrial carcinoma is more closely associated with 
irregular bleeding than with painful menses and is a 
disease of postmenopausal women.

 9.  b. Secondary dysmenorrhea is defined as dysmen-
orrhea with an identifiable pelvic abnormality. Dys-
menorrhea, whether primary or secondary, is not 
psychological in origin as was once believed.

 10.  c. The diagnosis of endometriosis can be strongly 
suspected on the basis of a careful history and physi-
cal examination. However, confirmation of the diag-
nosis requires direct surgical visualization of lesions, 
which is usually performed by laparoscopy. Hysteros-
copy and HSG are not helpful diagnostically because 
they assess only the internal uterine anatomy, not 
the external pelvic cavity and peritoneal surfaces. 
Ultrasonography and MRI may give useful infor-
mation in differentiating solid from cystic lesions, 
but they cannot be used for the primary diagnosis of 
endometriosis.

 11.  e. The primary goal of hormonal treatment of 
endometriosis is to reduce dysmenorrhea or dyspa-
reunia because medical therapy has not been shown to 
restore fertility. Medical therapy is directed at induc-
tion of amenorrhea, which, it is hoped, will result in 
atrophy of the ectopic endometrial tissue. Combina-
tion OCPs reduce menstrual volume and theoretically 
decrease retrograde flow. Symptoms of endometrio-
sis are relieved in 75% of patients. Continuous use of 
OCPs as described in question 7 can be employed to 
achieve longer periods of amenorrhea. OCPs are an 
optimal choice in patients who also desire a method 
of contraception. Progestins (oral or injectable) are 
also effective at reducing the symptoms of endome-
triosis. Depo-Sub Q Provera 104 (medroxyproges-
terone acetate injectable suspension 104 mg/0.65 mL 
for subcutaneous use) is FDA approved for the man-
agement of endometriosis-associated pain. Other 
therapies include GnRH agonists (i.e., leuprolide), 
which suppress gonadotropin secretion with a sec-
ondary decrease in ovarian estrogen production. A 
pseudomenopausal state is effectively induced such 
that patients may experience hypoestrogenic side 
effects (i.e., vasomotor symptoms and a decrease in 
bone density). Danazol, a synthetic androgen that 
inhibits luteinizing hormone and follicle-stimulating 
hormone, is also effective in the treatment of endo-
metriosis. Similar to GnRH agonists, danazol has a 
problematic side effect profile, which includes both 
hypoestrogenic symptoms (hot flushes and night 
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sweats) and androgenic symptoms (acne, hirsutism, 
and weight gain). The response rate is approximately 
90% for both GnRH and danazol. The only answer 
listed that is not medical treatment for pain related to 
endometriosis is clomiphene, which is used for ovula-
tion induction in patients being treated for infertility. 
Surgical therapy is reserved for patients with symp-
toms refractory to medical treatment or for patients 
who are infertile with advanced disease.

 12.  c. Primary dysmenorrhea usually begins within 6 to 
12 months of menarche and thus is likely to be asso-
ciated with onset of pain during adolescence. Answers 
a, b, d, and e are more consistent with a patient pre-
senting with secondary dysmenorrhea. Presentation of 
pain later in adulthood or pain completely unrespon-
sive to NSAIDs or OCPs should make you suspect sec-
ondary dysmenorrhea. The next step is to determine 
the etiology of the patient’s secondary dysmenorrhea.

 13.  b. Secondary dysmenorrhea can be caused by any 
condition that affects the pelvic region. Commonly 
associated disorders include PID, endometriosis, 
and adenomyosis or the presence of an IUD. Cop-
per IUDs (ParaGard) are more commonly associ-
ated with dysmenorrhea than the progestin-releasing 
intrauterine system (Mirena), which tends to reduce 
menstrual flow and cramping. OCPs are benefi-
cial in some cases and are not a cause of secondary 
dysmenorrhea.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The etiology of endometriosis is not completely 
understood and is likely multifactorial. The classic 
theory links endometriosis to “retrograde menstru-
ation.” According to this theory, fragments of endo-
metrium are passed in a retrograde manner through 
the fallopian tubes, into the pelvic cavity, and subse-
quently implant onto various uterine and extrauterine 
structures. These tissue implants have the ability to 
respond to hormonal cues, such that cyclic prolifera-
tion and sloughing occurs just as in native endometrial 
lining. Although an attractive explanation, it does not 
completely explain how endometrial tissue has been 
found in remote sites such as lung and brain.

Some have proposed that endometrial tissue trav-
els through hematogenous or lymphatic spread to 
distal sites. The theory of “coelomic metaplasia” is 
based on the fact that peritoneal tissue shares the 
same origin as endometrial tissue in the primitive coe-
lomic wall. It is hypothesized that peritoneal tissue 
has the potential to transform into endometrial tissue 
by “metaplasia” under the influence of certain envi-
ronmental triggers. A third theory suggests that rem-
nants of müllerian cells in the pelvis retain their ability 
to differentiate into endometrial tissue under hormonal 
stimulation. Finally, alterations in cell-mediated and 
humoral immunity may play a role in the pathogenesis 
of endometriosis.

SUMMARY

 1.  Diagnosis
 a.  Primary dysmenorrhea: begins within 3 years of 

the onset of menarche; presents with mid-to-lower 
abdominal pain, spasmodic in nature, starting 
within hours of menstrual flow onset and usually 
lasting 2 to 4 days.

 b.  Secondary dysmenorrhea: dysmenorrhea associated 
with pelvic disease; onset is usually later in relation 
to menarche.

 2.  Etiology
 a.  Primary dysmenorrhea: caused by increased levels 

of prostaglandin.
 b.  Secondary dysmenorrhea: causes include endome-

triosis, adenomyosis, endometrial polyps, myomas, 
cervical stenosis, PID, and the presence of an IUD.

 3.  Treatment
 a.  Primary dysmenorrhea: first-line treatment is 

NSAIDs. If a drug from one class is not effective, 
try a drug from the other class. If this is not suc-
cessful, proceed to an OCP. Although an OCP is 
considered a second-line option, it may be used as 
an initial treatment in conjunction with NSAIDs if 
the patient desires contraception.

 b.  Secondary dysmenorrhea: establish and treat the 
cause.

Endometriosis is classically associated with dyspareunia, 
dyschezia, lower back pain, and infertility. A definitive 
diagnosis is based on laparoscopy. Medical treatment 
options include OCPs, progestins (i.e., Depo-Sub Q 
Provera 104), danazol, and GnRH agonists.

Suggested Reading
Osayande AS, Mehulic S. Diagnosis and initial management of 

dysmenorrhea. Am Fam Physician. 2014;89:341–346.

http://internalmedicinebook.com



SECTION FOUR  Women’s Health396

C H A P T ER  76

Abnormal Uterine Bleeding

CLINICAL CASE PROBLEM 1

A 35-Year-Old Female with Heavy Menses

A 35-year-old female presents to your office with con-
cerns about heavy menstrual periods for the past year 
that occur at irregular intervals. She explains that some-
times her menses comes twice a month but other times 
will skip 2 months in a row. Her menses may last 7 to 
10 days and require 10 to 15 thick sanitary napkins on 
the heaviest days. She admits to some fatigue, but she 
denies any lightheadedness. She has no pain with men-
ses or intercourse. She denies any vaginal discharge 
or any other symptoms. She is a nonsmoker. She has 
had normal Pap smears in the past. She is in a stable 
monogamous relationship with her husband and denies 
a history of sexually transmitted infections (STIs). On 
physical examination, her blood pressure is 120/80 mm 
Hg and her body mass index (BMI) is 32. Her physical 
examination is normal, including pelvic exam.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The patient’s bleeding pattern is best described as:
 a.  menometrorrhagia
 b.  polymenorrhea
 c.  menorrhagia
 d.  metrorrhagia
 e.  oligomenorrhea

 2.  Which of the following should initially be considered 
in the differential diagnosis of this patient’s problem?

 a.  dysfunctional uterine bleeding (DUB)
 b.  pelvic inflammatory disease (PID)
 c.  endometrial carcinoma
 d.  bleeding dyscrasia
 e.  all of the above

 3.  Which of the following tests is not appropriate for 
the initial workup of this patient?

 a.  complete blood count (CBC)
 b.  assessment for history of bleeding dyscrasia
 c.  free testosterone and dehydroepiandrosterone sul-

fate (DHEAS)
 d.  urine pregnancy test
 e.  all of the above

 4.  The most likely diagnosis is:
 a.  DUB
 b.  PID
 c.  endometrial carcinoma
 d.  bleeding dyscrasia
 e.  none of the above

 5.  What is the most likely underlying mechanism for 
this patient’s abnormal bleeding?

 a.  a coagulation defect
 b.  anovulation
 c.  uterine pathology
 d.  cervical pathology
 e.  none of the above

 6.  Your patient returns to discuss test results. Her 
hemoglobin is 10.8 g/dL. She does not desire future 
fertility. She uses no method of birth control at this 
time and desires contraception. Which of the follow-
ing therapies would not be an appropriate medical 
management option for this patient?

 a.  iron supplementation
 b.  cyclic progestin
 c.  medroxyprogesterone acetate injection (Depo- 

Provera)
 d.  combined oral contraceptives
 e.  levonorgestrel intrauterine system (LNG-IUS)

CLINICAL CASE PROBLEM 2

A 25-Year-Old Female with Amenorrhea

A 25-year-old female (gravida 0, para 0) presents to 
your office complaining of not having her period for the 
past 6 months. She previously had regular cycles since  
menarche at age 13 years. Her blood pressure is 100/70 
mm Hg, and her BMI is 19. Her physical exam is unre-
markable, including pelvic exam. She has normal second-
ary sexual development. Upon further questioning, she 
reveals that she has been training for a marathon and has 
lost approximately 10 pounds in the past 2 months. She 
does not have an eating disorder. She is currently sex-
ually active with one partner and desires contraception.

 7.  Which of the following best describes this patient’s 
bleeding pattern?

 a.  primary amenorrhea
 b.  secondary amenorrhea
 c.  dysmenorrhea
 d.  oligomenorrhea
 e.  polymenorrhea

 8.  Which of the following would be the least likely 
cause for this patient’s bleeding pattern?

 a.  pregnancy
 b.  hypothyroidism
 c.  hypothalamic amenorrhea
 d.  hyperprolactinemia
 e.  Turner syndrome

 9.  You perform a urine pregnancy test, which is neg-
ative. Which of the following laboratory studies 
should be done as initial workup for this patient?

 a.  thyroid-stimulating hormone (TSH)
 b.  free testosterone and DHEAS
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 c.  CBC
 d.  comprehensive metabolic panel
 e.  all of the above

 10.  What is the most appropriate initial step in the eval-
uation of this patient’s condition?

 a.  progestin challenge
 b.  hysteroscopy
 c.  pelvic ultrasound
 d.  Depo-Provera shot
 e.  none of the above

 11.  The patient’s laboratory studies come back normal. 
She had a positive response to a progestin challenge. 
At this time, what would be the most beneficial med-
ical therapy for this patient?

 a.  combined oral contraceptives
 b.  monthly progestin pills on days 1 through 10
 c.  monthly progestin pills on days 18 through 28
 d.  nonsteroidal antiinflammatory drugs (NSAIDs)
 e.  all of the above are acceptable

CLINICAL CASE PROBLEM 3

A 55-Year-Old Female with Postmenopausal 
Bleeding

A 55-year-old postmenopausal woman with a history of 
type II diabetes presents to your office for her annual 
gynecologic exam. She experienced menopause 
approximately 3 years ago. She mentions to you that 
she has had recurrent episodes of irregular “menstru-
al-like” vaginal bleeding, occurring every 4 to 8 weeks, 
for the past 6 months. She describes the bleeding as 
lasting from 1 to 7 days, requiring one to five pads a 
day. The patient has never been on hormone therapy 
(HT). She complains of some fatigue but is otherwise 
feeling well. Her Pap smears have always been normal. 
Sexual history is significant for a new sexual partner for 
the past 6 months. Her blood pressure is 130/80 mm Hg, 
and her BMI is 42. The rest of her physical exam, includ-
ing pelvic, is normal.

 12.  You perform a Pap smear and a gonorrhea/chlamydia 
screen. You also check a CBC and TSH. What else 
do you recommend to the patient at this time?

 a.  transvaginal ultrasound
 b.  dilation and curettage (D&C)
 c.  combined oral contraceptives
 d.  oral progestin challenge
 e.  any of the above

 13.  A transvaginal ultrasound is performed and is read 
as “no structural abnormalities, normal sized uterus 
and ovaries, 7 mm endometrial stripe noted.” What 
should be the next step in this patient’s management?

 a.  repeat the ultrasound in 6 months
 b.  give cyclic progestin

 c.  perform an endometrial biopsy
 d.  give cyclic oral contraceptives
 e.  observation only

CLINICAL CASE PROBLEM 4

A 27-Year-Old Female with Oligomenorrhea

A 27-year-old nulligravida female presents to your 
office for routine exam. Upon gynecologic history, you 
discover that she has a 5-year history of oligomenor-
rhea, with only approximately two or three menses a 
year. She denies intercycle spotting or premenstrual 
symptoms. Her last menses was 3 months ago. Her 
blood pressure is 120/75 mm Hg, and her BMI is 34. 
Her physical exam reveals a moderate amount of 
facial hair and facial acne. Her pelvic examination is 
unremarkable.

 14.  What condition do you suspect in this patient?
 a.  adrenal tumor
 b.  polycystic ovary syndrome (PCOS)
 c.  hypothyroidism
 d.  hyperprolactinoma
 e.  none of the above

 15.  All of the following laboratory studies are appropri-
ate for initial evaluation except:

 a.  TSH
 b.  luteinizing hormone (LH)
 c.  follicle-stimulating hormone (FSH)
 d.  pregnancy test
 e.  transvaginal ultrasound

 16.  The patient returns after 2 weeks to discuss her 
blood test results. Her pregnancy test is negative, 
and her prolactin, TSH, and 17-hydroxyproges-
terone levels are normal. Her LH:FSH ratio is 
4:1, and her testosterone level is mildly elevated. 
Which of the following treatment options has 
(have) been found to be beneficial in the treatment  
of PCOS?

 a.  weight loss
 b.  combined oral contraceptives
 c.  metformin
 d.  spironolactone
 e.  all of the above

CLINICAL CASE MANAGEMENT PROBLEM

A 24-year-old obese female with a history of irreg-
ular periods presents to the emergency room with 
a 10-day history of heavy bleeding. She is soaking 
through 20 pads a day. Her hemoglobin is 9 g/dL. It 
was 14 g/dL 6 months ago. Her vital signs are sta-
ble. Discuss the medical management of emergent 
DUB.
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ANSWERS

 1.  a. This patient has menometrorrhagia, which is 
defined as excessive menstrual bleeding (>80 mL/
cycle) that occurs at irregular intervals. Metrorrhagia 
is defined as irregular, frequent bleeding of varying 
amounts, but not excessive. Menorrhagia is exces-
sive bleeding (>80 mL/cycle) that occurs at regular 
intervals. Polymenorrhea is regular bleeding at inter-
vals less than 21 days. Oligomenorrhea is bleeding at 
intervals greater than every 35 days.

 2.  e. All of the listed answers could be causes of the 
patient’s bleeding. DUB refers to uterine bleeding 
for which no specific genital tract lesion or systemic 
cause is found. If there is a secondary cause, it should 
be corrected if possible. The secondary causes that 
should be considered include the following: (1) uter-
ine (especially submucous) fibroids, (2) endometrio-
sis, (3) adenomyosis, (4) chronic pelvic inflammatory 
disease, (5) endometrial/endocervical polyps, (6) 
coagulation defects, (7) morbid obesity, (8) ovarian 
abnormalities, (9) severe hypothyroidism, (10) ade-
nomatous hyperplasia of the endometrium, and (11) 
endometrial carcinoma.

 3.  c. The first and most important condition to rule 
out is pregnancy. A urine pregnancy test is quick and 
inexpensive to perform and should be done as part 
of initial evaluation. Once pregnancy has been ruled 
out, one can proceed with a further workup. A pel-
vic exam should be performed to assess for structural 
lesions such as a cervical polyp or uterine fibroid. A 
CBC should be done to assess for anemia. Other labs, 
such as chemistry panel and liver function tests, can 
be done if there is suspicion for systemic hepatic or 
renal disease as a cause for the abnormal bleeding. 
Routine performance of these studies in otherwise 
healthy patients generally does not reveal useful 
information. TSH and/or serum prolactin should be 
considered in women deemed anovulatory. A thor-
ough history should be sought for bleeding dyscrasia 
(history of easy bruising, epistaxis, bleeding gums, 
and family history), particularly in adolescents pre-
senting with menorrhagia. Bleeding disorders have 
been demonstrated in up to 10.7% of women pre-
senting with menorrhagia, the most common being 
von Willebrand disease. Laboratory assessment for 
an inherited coagulation disorder should be done if 
indicated by history. A transvaginal ultrasound is not 
necessary in the initial evaluation unless pelvic exam-
ination reveals abnormalities or an adequate pelvic 
examination was unable to be performed (because 
of body habitus or patient discomfort). Testosterone 
and DHEAS levels should be considered if there is 
evidence of androgen excess (hirsutism or acne) or 
virilization (male pattern baldness, deepening voice, 

and clitoromegaly), but these are not routinely indi-
cated in the evaluation of irregular bleeding.

 4.  a. The most likely cause for bleeding in this patient 
is DUB. Her history of normal Pap smears and low-
risk sexual history makes PID and cervical carcinoma 
unlikely. Given her age (younger than 35 years), 
endometrial carcinoma is unlikely but should always 
be considered in the differential diagnosis. There 
should be a low threshold to perform endometrial 
biopsy if her bleeding is not responsive to medical 
therapy.

 5.  b. The most common cause of DUB is anovula-
tory bleeding. Ovulatory DUB accounts for less than 
10% of all DUB. When the uterine lining is sequen-
tially proliferated by estrogen and then ripened with 
progesterone (secretory phase), the endometrium is 
structurally stable. Sloughing of the endometrium 
does not occur unless progesterone withdrawal 
takes place. When progesterone is withdrawn, the 
tissue breakdown is orderly and progressive. Bleed-
ing is limited in both amount and duration by spi-
ral arteriolar vasoconstriction. Menstrual shedding 
is simultaneous in all endometrial segments. This 
is why ovulatory cycles are regular and predictable 
from month to month. When the uterine lining is 
proliferated by estrogen alone without progesterone 
to stabilize it, the endometrium continues to thicken. 
When the endometrial proliferation reaches a given 
thickness, it starts to shed, but this bleeding is not 
accompanied by spiral arteriolar vasoconstriction. 
Therefore, it is not limited in either amount or dura-
tion and can occur at any time. Endometrial shedding 
occurs at random times from random sites within the 
uterus. This is why anovulatory bleeding is irregular 
and unpredictable.
 In the evaluation of abnormal uterine bleeding, it is often 

helpful to consider the patient’s reproductive status:
 1.  Premenopausal women: The majority of abnor-

mal bleeding in patients of this age group with 
otherwise normal exams is DUB and anovula-
tion. A careful history and physical examination is 
usually all that is required in the evaluation. Oral 
contraceptive pills (OCPs) and NSAIDs are of 
particular therapeutic benefit.

 2.  Perimenopausal and postmenopausal women: 
Endometrial carcinoma must be excluded early 
in the investigation in this age group. Endome-
trial sampling and/or transvaginal ultrasound are 
recommended.

 6.  b. Progestins in various forms directly address the 
problem of an inadequate luteal phase in women with 
anovulatory cycles. Oral progestins may be adminis-
tered in a cyclical manner. However, although cyclic 
progestins may effectively control her bleeding, they 
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are not indicated for contraception. Initial medical 
therapies for DUB may include the following:

 1.  Iron therapy for excessive blood loss.
 2.  NSAIDs can be beneficial in patients with 

menorrhagia.
 3.  Combined oral contraceptive pills (COCs) to 

shorten menses and decrease blood flow. COCs 
also impose a cycle in patients with irregular men-
ses and provide effective contraception.

 4.  Intramuscular injections of medroxyprogesterone 
acetate (Depo-Provera) will eventually induce 
amenorrhea, which can decrease anemia and pro-
vides highly effective contraception.

 5.  An LNG-IUS has been shown to be efficacious 
in the treatment of menorrhagia, with up to 96% 
of women reporting reduction in blood loss at 12 
months. The IUD releases a low level of levo-
norgestrel into the uterine cavity, inducing gland 
atrophy and decreased menstrual flow. Approxi-
mately 50% of users become amenorrheic at 12 
months of use. Of note, clinical experience with 
LNG-IUS is limited to women with ovulatory 
abnormal uterine bleeding (AUB). LNG-IUS 
also provides up to 5 years of highly effective 
contraception.

 6.  Tranexamic acid, an antifibrinolytic, reduces 
bleeding volume by 40% to 60%. Although not a 
standard treatment for menorrhagia in the United 
States, tranexamic acid is widely used in Europe.

 7.  Danazol, a synthetic androgen, directly suppresses 
ovulation and has been shown to decrease men-
strual flow more effectively than NSAIDs. How-
ever, its adverse side effect profile (i.e., weight 
gain and acne) may limit its use.

 8.  GnRH agonists effectively induce a hypoestro-
genic pseudomenopausal state, resulting in amen-
orrhea. It has been shown to be effective treatment 
for ovulatory and anovulatory AUB. Side effects 
include vasomotor symptoms and an increased 
risk of osteopenia, which are often treated with 
“add-back” cyclic estrogen/progestin therapy.
For cases of DUB refractory to medical treatment, 

surgical intervention may be necessary (endo-
metrial ablation, D&C, and hysterectomy).

 7.  b. This patient has secondary amenorrhea, which 
is defined as either (1) the absence of menses for 6 
months in women with previous regular cycles or (2) 
the absence of menses for three consecutive cycles in 
women with prior oligomenorrhea. Primary amen-
orrhea is defined as either (1) no menses by age 14 
years in the absence of secondary sexual development 
or (2) no menses by age 16 years in the  presence of 
 secondary sexual development. Secondary amen-
orrhea is much more common, with a prevalence 
of 1% to 3%. Dysmenorrhea is defined as painful 
menses that occurs with onset of menstrual flow. 

Oligomenorrhea and polymenorrhea are defined in 
answer 1.

 8.  e. Pregnancy is the most common cause of sec-
ondary amenorrhea and should be excluded first. 
Once pregnancy has been excluded, a TSH and  
prolactin should be done to assess for hypothyroid-
ism or hyperprolactinemia. If there is evidence 
of thyroid disease, it should be treated appropri-
ately. Signs and symptoms of hyperprolactinemia 
(i.e., galactorrhea, headache, or visual field deficits) 
should be sought. Medications that cause hyperpro-
lactinemia (e.g., metoclopramide, antidepressants, 
and methyldopa) should be excluded as potential 
causes. It is recommended to order pituitary mag-
netic resonance imaging (MRI) if prolactin levels 
are elevated (usually >80 mcg/L) to exclude a pitu-
itary adenoma.
This patient most likely suffers from hypothalamic 

amenorrhea secondary to her recent weight loss 
and increased level of exercise. Functional hypo-
thalamic amenorrhea is characterized by abnor-
mal secretion of GnRH, resulting in low LH 
levels and the absence of a midcycle LH surge. 
This leads to anovulation and low estradiol levels. 
There are multiple causes of hypothalamic amen-
orrhea, including stress, weight loss, anorexia ner-
vosa, poor nutrition, and strenuous exercise. This 
patient should be counseled that her amenorrhea 
may correct with weight gain and return to rou-
tine levels of exercise. She should also be advised 
that prolonged amenorrhea may put her at risk for 
accelerated bone loss and osteoporosis later in life. 
Turner syndrome is a cause of primary amenor-
rhea, not secondary amenorrhea. It is associated 
with delayed puberty, short stature, and the 45 XO 
karyotype.

 9.  a. Thyroid function should be evaluated in patients 
presenting with amenorrhea, as discussed previously. 
The other answer choices are not appropriate as ini-
tial evaluation for this patient.

 10.  a. For a woman to have regular menses, the fol-
lowing factors must be present: (1) an unobstructed 
outflow tract, (2) a mature and intact hypothalam-
ic-pituitary-ovarian axis, (3) functional ovaries, and 
(4) a functional uterus with a responsive endome-
trium. Disruption at any of these levels can result 
in amenorrhea or irregular menses. Once the initial 
evaluation has excluded pregnancy, thyroid dysfunc-
tion, and hyperprolactinemia, one should assess the 
previous factors in a logical, stepwise manner. First, 
assessment of estrogen status is accomplished with a 
progesterone challenge test. A standard protocol is 
to administer 10 mg of medroxyprogesterone (Pro-
vera) daily for 10 days. A positive test is indicated by 
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the presence of withdrawal bleeding within 2 to 7 
days of progestin withdrawal. If there is no bleeding, 
there is either (1) an obstructed outflow tract or (2) 
inadequate estrogen stimulation of the endometrium. 
At this time, a challenge of combined estrogen and 
progesterone should be offered. A typical regimen 
consists of 1.25 mg of conjugated equine estrogen on 
days 1 through 21, followed by 5 to 10 mg of proges-
terone on the last 7 days of the 21-day cycle. Alter-
nately, a standard cycle and dose of COCs may be 
used. If the patient has withdrawal bleeding within 2 
to 7 days of the last dose of progestin (or COCs), it 
confirms a competent outflow tract and a responsive 
endometrium. If a patient fails to have menses, out-
flow tract obstruction should be suspected. Asherman 
syndrome (extensive scarring of the uterine cavity) 
can usually be suspected by history (uterine infec-
tion, obstetric complication, and repeated D&C). 
Congenital vaginal and uterine anomalies should 
be suspected in all patients presenting with primary 
amenorrhea. Outflow tract obstruction can be con-
firmed with imaging and/or hysteroscopic evaluation. 
Initial evaluation with ultrasound and hysteroscopy 
in this patient presenting with secondary amenorrhea 
is not indicated. The workup as outlined previously is 
more appropriate because it is less invasive and likely 
to confirm the suspected diagnosis of hypothalamic 
amenorrhea. Depo-Provera would not be helpful 
in evaluating the cause of this patient’s amenorrhea 
because it is likely to promote amenorrhea, not cor-
rect it.

 11.  a. Cyclic progestins will help establish regular men-
ses but do not address any contraceptive needs. In this 
patient, a COC may be more appropriate because it 
will regulate her cycles and also address her desire for 
contraception. Other combined hormonal contra-
ceptive options may also be appropriate. She should 
also be encouraged to maintain normal body weight 
and levels of exercise because this will usually correct 
the underlying problem. NSAIDs have no role in the 
management of amenorrhea.

 12.  a. Evaluation of AUB is tailored specifically to 
age group and reproductive status of the woman. 
In postmenopausal women, AUB includes vaginal 
bleeding 12 months or more after the cessation of 
menses or unpredictable bleeding in postmeno-
pausal women who have been receiving HT for 12 
months or more. The evaluation of AUB in repro-
ductive age women younger than the age of 35 years 
is outlined in Clinical Case Problem 1. In this case, 
the patient is postmenopausal and does not need 
a pregnancy test, unless there is a suspicion that 
the history is unreliable and the postmenopausal 
status is questionable. Checking a CBC and TSH 
is reasonable in this patient given the duration of 

her irregular bleeding and complaints of fatigue. 
A prolactin level can be considered if indicated by  
history, although hyperprolactinemia usually pre-
sents as amenorrhea and not as irregular or excessive  
bleeding. Other routine tests include a Pap smear to 
evaluate for cervical dysplasia as a cause for bleed-
ing. Infection can also cause abnormal bleeding, 
as in active cervicitis caused by gonorrhea or chla-
mydia. Given the patient’s recent new sexual part-
ner, checking cervical cultures would be prudent. 
Ultimately, the most serious condition to assess for 
is endometrial carcinoma. Of all postmenopausal 
women with bleeding, 5% to 10% are found to 
have endometrial carcinoma. A transvaginal ultra-
sound is a reasonable first step in this evaluation. 
An ultrasound may reveal structural abnormalities, 
such as submucous fibroids, adenomyosis, or polyps. 
In a postmenopausal woman, an endometrial stripe 
of less than 5 mm on transvaginal ultrasound has a 
high negative predictive value such that endometrial 
biopsy can be avoided. In a metaanalysis compar-
ing transvaginal ultrasound to endometrial biopsy 
in postmenopausal women presenting with vaginal 
bleeding, 96% of women with endometrial cancer 
had an endometrial stripe thickness greater than 5 
mm. Based on this information, it has been recom-
mended that postmenopausal women with irregular 
bleeding undergo a transvaginal ultrasound first to 
determine endometrial stripe thickness. An endome-
trial stripe less than 5 mm can exclude endometrial 
disease in the majority of women. If the endometrial 
stripe is greater than 5 mm, the patient should have 
an endometrial biopsy to confirm the presence or 
absence of atypia.
In general, an ultrasound is less specific for endo-

metrial carcinoma in women on HT and in 
 perimenopausal women. Hence, endometrial 
biopsy is recommended in premenopausal women 
older than age 35 years (some sources cite age 
40 years) who present with irregular bleeding or 
 postmenopausal women on HT for more than 6 
months with irregular bleeding. Risk factors for 
endometrial cancer include a history of chronic 
anovulation, obesity, diabetes, and infertility. 
A D&C would not be part of the initial evalua-
tion given its greater expense and invasiveness. 
Cyclic progestins or oral contraceptives should 
not be administered until a  complete evaluation 
for  endometrial cancer has been  undertaken. 
Hysterectomy is never accepted as first-line 
treatment  without confirmation of invasive  
disease.

 13.  c. Endometrial biopsy should be performed on 
all postmenopausal patients with an endometrial 
stripe greater than 5 mm on transvaginal ultrasound. 
Administering HT without confirming the presence 
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or absence of disease is not appropriate. Repeating 
the ultrasound in 6 months will only delay the diag-
nosis. Observation is not appropriate.

 14.  b. The most likely diagnosis in this patient is 
PCOS. This condition is characterized by chronic 
anovulation and hyperandrogenism. PCOS is a 
diagnosis of exclusion and based largely on history 
and physical exam. Classic presentation includes 
amenorrhea, signs of androgen excess (i.e., hir-
sutism and acne), and polycystic ovaries. Other 
common findings include obesity and a history of 
infertility. Twenty percent of patients are asymp-
tomatic. Physical exam should focus on assessment 
for obesity (increased waist-to-hip ratio > 0.85), 
hirsutism, acne, stigmata of Cushing disease, a 
pelvic exam for ovarian enlargement, and a breast 
exam to assess for galactorrhea. This patient has 
classic features of PCOS. An androgen-secreting 
tumor is unlikely given that the patient has no 
virilizing symptoms or signs. Adult-onset congen-
ital adrenal hyperplasia may cause oligomenor-
rhea and hirsutism but is much less common than 
PCOS. Although it is reasonable to evaluate for 
hyperprolactinemia given this patient’s history of 
anovulatory cycles, her presentation is far more 
consistent with PCOS than prolactinoma. Of note, 
prolactin levels may be mildly elevated in patients 
with PCOS. Hypothyroidism may cause irregular 
bleeding, but it should not cause signs of androgen 
excess.

 15.  e. PCOS is a diagnosis that can generally be made 
based on a careful history and exam. The National 
Institutes of Health has proposed that diagnos-
tic criteria include (1) chronic anovulation and (2) 
signs of hyperandrogenism (i.e., acne, hirsutism, 
and elevated testosterone) in women in whom sec-
ondary causes have been excluded. A summary of 
recommended initial testing in patients with amen-
orrhea/oligomenorrhea and signs of androgen 
excess includes (1) urine or serum pregnancy test; 
(2) TSH; (3) prolactin; (4) LH, FSH; the LH:FSH 
ratio in PCOS patients is classically greater than 3:1; 
and (5) a testosterone level is normal to moderately 
elevated in PCOS (a serum testosterone level higher 
than 200 should make one suspicious of a virilizing 
tumor).
Some sources recommend testing for adult-onset 

congenital adrenal hyperplasia only in select 
cases. The American College of Obstetrics and 
Gynecology (ACOG) recommends testing for 
this condition in all women (based on expert 
opinion). If screening is to be performed, a 
morning serum 17-hydroxyprogestone level 
should be obtained, with basal levels higher than 
5 ng/mL suggestive of adult-onset congenital 

adrenal hyperplasia. A serum DHEAS level may 
be checked to evaluate for a virilizing tumor 
in select patients with rapid onset of virilizing 
symptoms like male pattern baldness, hoarseness  
of voice, and clitoromegaly. Polycystic ovaries are 
present in more than 90% of women with PCOS, 
but they are also found in up to 25% of women in 
the general population. Polycystic ovaries are a 
sign of PCOS, as a result of chronic anvoluation, 
rather than a cause of this condition. Hence, a 
transvaginal ultrasound is not routinely indicated 
in patients suspected to have PCOS unless there 
is persistent pelvic pain or an abnormal pelvic 
finding.

 16.  e. The etiology of PCOS is complex and not com-
pletely understood. There is emerging evidence that 
the underlying mechanism is insulin resistance, with 
resultant high insulin levels stimulating excessive 
ovarian androgen production. The increased level 
of ovarian androgens is believed to be responsible 
for chronic anovulation. The long-term sequela of 
chronic anovulation includes unopposed estrogen 
stimulation of the endometrium, putting women with 
PCOS at a three times higher risk for  endometrial car-
cinoma than normal women. In addition, PCOS has 
been associated with a higher risk of lipid abnormal-
ities, cardiovascular disease, and diabetes. All women 
identified to have PCOS should be screened for 
hyperlipidemia and diabetes. Treatment for women 
with PCOS should ultimately address (1) chronic 
anovulation, (2) androgen excess, (3)  insulin resis-
tance, and (4) lipid abnormalities, if present. Weight 
loss and exercise should be  emphasized in all patients. 
Up to 70% of PCOS patients are  overweight, and it 
has been shown that even a  modest weight reduction 
can decrease insulin resistance and improve menstrual 
regularity. COC pills are inherently anti-androgenic 
and will impose  regular cycles, addressing the prob-
lems of both chronic anovulation and androgen excess. 
COCs are an ideal first-line treatment for patients 
who also desire contraception. Clomiphene ovula-
tion induction is  recommended for PCOS patients 
suffering from infertility.  Metformin, a second-gen-
eration biguanide, should also be considered a first-
line treatment option for PCOS because it addresses 
the underlying problem of insulin resistance. Clinical 
studies have shown that women on metformin (500 
mg three times a day or 850 mg twice a day) have 
increased frequency of ovulation, normalization of 
menses, and ovulatory response to clomiphene. Met-
formin can be continued during pregnancy because 
there has been no reported  association with fetal 
anomalies in observational human trials or controlled 
animal  trials.  Spironolactone, in a dose of 25 to 100 
mg a day, has been commonly used for problematic 
hirsutism.
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SUMMARY

Abnormal Uterine Bleeding
 1.  Definitions
 a.  Metorrhagia: irregular, frequent bleeding of vary-

ing amounts, but not excessive
 b.  Menorrhagia: excessive bleeding (>80 mL/cycle) 

that occurs at regular intervals
 c.  Menometorrhagia: excessive menstrual bleeding 

(>80 mL/cycle) that occurs at irregular intervals
 d.  Polymenorrhea: regular bleeding at intervals less 

than 21 days
 e.  Oligomenorrhea: regular bleeding at intervals more 

than every 35 days
 2.  Initial evaluation of abnormal uterine bleeding
 a.  Thorough history and physical
 b.  Urine pregnancy test
 c.  CBC if heavy bleeding suspected
 d.  TSH/prolactin if indicated by history
 e.  Pituitary imaging if elevated prolactin
 f.  Evaluation for coagulation disorder if indicated by 

history
 g.  Transvaginal ultrasound if abnormal pelvic exam or 

inadequate pelvic exam
 h.  Endometrial biopsy in perimenopausal patients or 

postmenopausal patients on HT for more than 6 
months with irregular bleeding to exclude endome-
trial carcinoma

 i.  Transvaginal ultrasound in postmenopausal patients 
with irregular bleeding; perform endometrial biopsy 
if endometrial stripe > 5 mm

 3.  Secondary causes of abnormal uterine bleeding: 
fibroids, endometriosis, adenomyosis, chronic pel-
vic inflammatory disease, coagulation defects, severe 
hypothyroidism, renal failure, liver failure, endome-
trial carcinoma

 4.  DUB: abnormal uterine bleeding that cannot be 
attributed to any specific genital tract lesion or sys-
temic disease; usually anovulatory, although less than 
10% of DUB is ovulatory

 a.  Treatment for DUB: NSAIDs, OCPs, proges-
tins, tranexamic acid, danazol, GnRH agonists, 

LNG-IUS; surgical intervention for refractory 
cases—endometrial ablation and hysterectomy

Amenorrhea
 1.  Primary amenorrhea: (1) no menses by age 14 years in 

the absence of secondary sexual development or (2) no 
menses by age 16 years in the presence of secondary 
sexual development.

 2.  Secondary amenorrhea: (1) the absence of menses for 
6 months in women with previous regular cycles or (2) 
the absence of menses for three cycles in women with 
prior oligomenorrhea.

 3.  Causes of primary amenorrhea: Turner’s syndrome, 
outflow tract obstruction.

 4.  Causes of secondary amenorrhea: pregnancy, thyroid 
dysfunction, hyperprolactinemia, hypothalamic amen-
orrhea (stress, weight loss, excessive exercise).

 5.  Evaluation of secondary amenorrhea: history and 
exam, pregnancy test, TSH, prolactin. If preliminary 
evaluation is unrevealing, administer progestin chal-
lenge. If there is no response to progestin challenge, 
give combined estrogen and progestin to exclude out-
flow tract obstruction.

 6.  Treatment: Correct underlying cause. Administer 
cyclic progestins, or administer OCPs if contraception 
is desired and there are no contraindications.

PCOS
 1.  Definition: PCOS is a condition characterized by 

chronic anovulation and hyperandrogenism. PCOS is 
a diagnosis of exclusion.

 2.  Laboratory evaluation: pregnancy test, TSH, pro-
lactin, LH, FSH (LH:FSH level classically >3:1), 
17-hydroxyprogestorone, testosterone to rule out 
adult congenital adrenal hyperplasia. DHEAS if sus-
pect a virilizing adrenal tumor. Evaluation for diabetes 
and hyperlipidemia if diagnosis of PCOS is confirmed. 
Transvaginal ultrasound not routinely indicated unless 
there is pelvic pain or abnormality.

 3.  Treatment options: OCPs, metformin, spironolac-
tone, clomiphene for infertility patients.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Attention first should be directed at the patient’s vital 
signs and symptoms, and assessment of whether trans-
fusion or surgical intervention is needed. Provided the 
patient is stable without significant symptoms, the treat-
ment of choice for this type of heavy DUB is intravenous 
(IV) estrogen (Premarin 25 mg IV every 4 hours for three 
or four doses). In this patient, the endometrial lining that 
is remaining (the basal layer) will be less responsive to 

progestin therapy. The high dose estrogen rapidly pro-
liferates the thinned basal endometrium, stopping the 
bleeding. The estrogen administration must be followed 
by 10 days of a progestin to allow a normal withdrawal 
bleed to occur. As an alternative to IV Premarin, a stan-
dard dosed COC can be given four times per day for 
5 to 7 days. This therapy may be limited by significant 
nausea.
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C H A P T ER  77

Ectopic Pregnancy

CLINICAL CASE PROBLEM 1

A 37-Year-Old Woman with Pelvic Pain and 
Vaginal Spotting

A 37-year-old woman comes to your office with a 3-day 
history of progressive pelvic pain. She notes some 
vaginal spotting but no frank bleeding. She denies any 
fevers, chills, diarrhea, vaginal discharge, or urinary 
symptoms. Her last menstrual period was 6 weeks 
ago. She is married and has been trying to conceive 
for the past 6 months. She and her husband have one 
child already, a result of in vitro fertilization (IVF). She 
is afebrile, and her pulse and blood pressure are nor-
mal. On speculum examination, her os appears closed 
and there is a small amount of dark brownish-red 
blood pooled in the fornix. There is no mucopurulent 
discharge or cervical motion tenderness. On biman-
ual examination, her uterus feels slightly enlarged and 
boggy, and the left adnexa is tender without any obvi-
ous mass. A wet prep is normal except for many red 
blood cells.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is the most likely diagnosis?
 a.  acute cervicitis
 b.  ectopic pregnancy
 c.  acute pelvic inflammatory disease (PID)
 d.  completed spontaneous abortion
 e.  endometriosis

 2.  What is the most appropriate initial test that should 
be performed to support your diagnosis?

 a.  urine or serum β-human chorionic gonadotropin 
(β-hCG)

 b.  hysterosalpingogram
 c.  culdocentesis
 d.  pelvic/transvaginal ultrasound
 e.  laparoscopy

 3.  A quantitative serum β-hCG is ordered and is 
reported soon thereafter to be 5000 mIU/mL. Based 

on this level of serum β-hCG, you would expect 
which of the following?

 a.  an intrauterine pregnancy visible on transvaginal 
ultrasound only

 b.  an intrauterine pregnancy visible on transabdomi-
nal ultrasound only

 c.  an intrauterine pregnancy visible on both trans-
vaginal and transabdominal ultrasound

 d.  no intrauterine pregnancy will be visible because it 
is still too early in gestation

 e.  none of the above

 4.  A transvaginal ultrasound reveals a mass in the left 
adnexa and no evidence of an intrauterine pregnancy. 
Which of the following medical treatments is consid-
ered appropriate for this condition?

 a.  intravenous estrogen
 b.  combined oral contraceptives (contain estrogen 

and progestin)
 c.  progestin-only pills
 d.  intramuscular (IM) medroxyprogesterone acetate
 e.  IM methotrexate

 5.  Which of the following situations could explain a serum 
β-hCG titer below the “discriminatory threshold” and an 
absence of an intrauterine gestational sac on ultrasound?

 a.  early, normal pregnancy
 b.  ectopic pregnancy
 c.  heterotopic pregnancy
 d.  early pregnancy failure
 e.  all of the above

 6.  Which of the following is not a risk factor for ectopic 
pregnancy?

 a.  oral contraceptive use
 b.  previous ectopic pregnancy
 c.  PID
 d.  endometriosis
 e.  cigarette smoking

 7.  In which anatomic site do most ectopic pregnancies 
occur?

 a.  the ampulla of the fallopian tube
 b.  the isthmus of the fallopian tube
 c.  the interstitial portion of the fallopian tube
 d.  the interstitial portion of the ovary
 e.  the endometrial lining
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 8.  Which of the following statements is true regarding 
the clinical presentation of ectopic pregnancy?

 a.  the majority of women present with fever higher 
than 38° C

 b.  the majority of women report vasovagal symptoms
 c.  the majority of women report amenorrhea, abdom-

inal pain, and abnormal vaginal bleeding
 d.  the majority of women have peritoneal signs
 e.  the majority of women present with an adnexal 

mass

 9.  Acceptable therapy for ectopic pregnancy include all 
of the above except:

 a.  expectant therapy
 b.  dilatation and curettage
 c.  methotrexate administration
 d.  laparoscopy with salpingectomy/salpingostomy
 e.  laparotomy with salpingectomy/salpingostomy

 10.  Which of the following statements is true regarding 
ectopic pregnancy?

 a.  the number of cases has markedly increased in the 
United States during the past 20 years

 b.  the incidence decreases with age
 c.  it occurs more commonly in nulligravida women
 d.  there is no significant difference in incidence 

between different ethnic groups
 e.  infertility patients have a lower risk of ectopic 

pregnancy

ANSWERS

 1.  b. The most common presentation of ectopic preg-
nancy in symptomatic patients is abdominal pain with 
spotting, usually occurring 6 to 8 weeks after the last 
menstrual period. In a patient of childbearing age, any 
of the three As (Amenorrhea, Abdominal pain, and 
Abnormal uterine bleeding) should suggest the possi-
bility of an ectopic pregnancy. The patient’s history of 
IVF should also alert the clinician that this patient is at 
higher risk for an ectopic pregnancy. An ectopic preg-
nancy is any pregnancy in which the fertilized ovum 
implants outside the intrauterine cavity. A ruptured 
ectopic pregnancy is a true medical emergency. It is the 
leading cause of maternal mortality in the first trimes-
ter and accounts for 10% to 15% of all maternal deaths. 
Ectopic pregnancy is more common in women older 
than age 35 years and in nonwhite ethnic groups. The 
differential diagnosis of ectopic pregnancy includes the 
following: spontaneous abortion, molar pregnancy, 

ruptured corpus luteum, acute PID, adnexal torsion, 
degenerating leiomyoma, acute appendicitis, pyelo-
nephritis, diverticulitis, regional ileitis, and ulcerative 
colitis. The absence of mucopurulent discharge, cer-
vical motion tenderness, and white blood cells on wet 
prep makes a diagnosis of cervicitis or PID less likely. 
A complete, spontaneous abortion should be associ-
ated with resolving abdominal cramping, not increas-
ing abdominal pain. Endometriosis classically presents 
as dysmenorrhea, dyspareunia, and dyschezia, which is 
not consistent with this patient’s history.

 2.  a. Based on this patient’s history and physical exam-
ination, the probability of an ectopic pregnancy is 
high. Therefore, a high-sensitivity urine pregnancy 
test or serum β-hCG should be performed at this 
time. If the pregnancy testing is negative, then ecto-
pic pregnancy is essentially ruled out. If the tests 
indicate the patient is pregnant, it is vital to establish 
whether the pregnancy is intrauterine or extrauter-
ine. This is accomplished by a combination of serial, 
quantitative serum β-hCG testing and abdominal/
transvaginal ultrasonography.

 3.  c. This patient had a serum β-hCG of 5000 mIU/mL; 
an intrauterine pregnancy should be visible by either 
transvaginal or transabdominal ultrasound. The dis-
criminatory threshold is the critical serum quantitative 
β-hCG titer above which an intrauterine pregnancy 
(e.g., normal-appearing gestational sac) should be seen 
in the uterus by ultrasonography. The discriminatory 
threshold is 1500 mIU/mL when using transvaginal 
ultrasonography or 3600 mIU/mL with abdominal 
ultrasonography. Failure to find a gestational sac in 
the uterus when either of these thresholds is reached is 
presumptive evidence of an ectopic pregnancy.

 4.  e. The medical management of choice for ectopic 
pregnancy is IM methotrexate. Methotrexate is a folic 
acid antagonist that destroys rapidly growing cytotro-
phoblastic tissue. It does have the potential for serious 
toxicity. A single dose is successful in resolving 90% 
of ectopic pregnancies. Declining serum β-hCG titers 
indicate success. Failure of titers to decrease by at least 
15% by days 4 to 7 posttreatment indicates the need 
for an additional dose or surgery. The cumulative suc-
cess rate is 95%, with subsequent evidence of tubal 
patency in 80% and fertility in almost 70%. These 
rates are similar to those reported with treatment of 
unruptured tubal pregnancy by salpingostomy. Meth-
otrexate is optimal for small (less than 3.5-cm mass), 
unruptured ectopic pregnancies and should be consid-
ered only if the following conditions apply: (1) early 
gestation (preferably less than 8 weeks); (2) the patient 
desires future fertility; (3) nonlaparoscopic diagno-
sis; (4) the patient is hemodynamically stable without 
signs of hemoperitoneum; (5) the patient has normal 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the reason(s) for the marked increase in num-
ber of ectopic pregnancies in the United States during 
the past two decades.
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hemoglobin, liver function, and renal function; and 
(6) the patient is able to return for follow-up care.

 5.  e. There are several situations in which the serum β-
hCG titer may be below the discriminatory threshold 
and no intrauterine gestational sac is visualized: (1) 
an early, normal pregnancy; (2) an ectopic pregnancy; 
(3) a heterotopic pregnancy; or (4) an early pregnancy 
failure (threatened or incomplete or complete sponta-
neous abortion). To differentiate a normal pregnancy 
from an abnormal pregnancy, one can obtain serial 
serum quantitative β-hCG titers; in normal pregnan-
cies, the β-hCG titer should approximately double 
every 48 hours. Once the discriminatory threshold 
is reached, a repeat ultrasound can be performed to 
determine if there is an intrauterine gestational sac. If 
the β-hCG titer fails to double in 48 hours, the diag-
nosis of an ectopic pregnancy or failing intrauterine 
pregnancy should be considered. A heterotopic preg-
nancy (coexistence of an intrauterine pregnancy and 
an ectopic pregnancy) is rare and extremely difficult 
to diagnose. The incidence of heterotopic pregnancy 
is higher among women receiving fertility treatments.

 6.  a. Major risk factors for ectopic pregnancy include 
previous ectopic pregnancy, PID, endometriosis, 
previous tubal surgery, previous pelvic surgery, infer-
tility and infertility treatments, uterotubal anoma-
lies, history of in utero exposure to diethylstilbestrol 
(DES), and cigarette smoking. These risk factors all 
interfere with fallopian tube function. Other possible 
indirect risk factors include multiple sexual partners, 
early age at first intercourse, and vaginal douching. 
Oral contraceptive use does not increase the absolute 
risk of ectopic pregnancy.

 7.  a. The most frequent site of extrauterine implanta-
tion is the ampulla of the fallopian tube (78%), where 
most fertilization occurs. The isthmus of the fallopian 
tube is the next most common site of implantation 
(12%). Cornual pregnancies are uncommon, repre-
senting only 2.5% of the total. Abdominal, ovarian, 
and cervical pregnancies are rare.

 8.  c. There are no absolutely pathognomonic signs or 
symptoms of an early ectopic pregnancy. The most 
common symptoms noted are the three As (Amenor-
rhea, Abdominal pain, and Abnormal vaginal bleed-
ing). Between 96% and 100% of patients with ectopic 
gestation complain of pain, even before rupture. No 
specific type of pain is diagnostic. With tubal rupture, 
the pain becomes more severe. Amenorrhea or a his-
tory of abnormal menses is reported in 75% to 95% of 
patients with ectopic pregnancy. A careful history with 
regard to the character and timing of the last two or 
three menstrual cycles (amount of flow and number of 
days of flow) is important. Initially, patients may state 

that they have not missed a period; however, when 
questioned carefully, they may describe the period as 
being different (lighter than usual or irregular in tim-
ing). This bleeding may, in fact, represent bleeding 
from an endometrial slough. Profuse vaginal bleeding 
is uncommon. Common symptoms of early pregnancy, 
such as nausea and breast tenderness, are present in 
only 10% to 25% of patients with ectopic pregnancies. 
Vasovagal symptoms (dizziness and fainting) are pres-
ent in 20% to 35% of patients. Abdominal tenderness 
is present in most patients (80% to 95%). Rebound 
tenderness may or may not be present. A mass is palpa-
ble in 50% of patients with ectopic pregnancy. If there 
is uterine enlargement, it is not to the degree that 
would be expected for the duration of amenorrhea. A 
few patients will state that they, in fact, passed tissue (a 
decidual cast). Most patients are afebrile.

 9.  b. Treatment options for ectopic pregnancy include 
methotrexate therapy, open or laparoscopic surgery, 
or expectant management. For patients who are med-
ically unstable or experiencing life-threatening hem-
orrhage, immediate surgical treatment is indicated. 
For others, the choice of therapy should be based on 
patient preference after discussion of the risks, bene-
fits, and monitoring requirements of all approaches. A 
2007 Cochrane review found no difference in success 
rates between laparoscopic salpingostomy and med-
ical treatment with systemic methotrexate, as well as 
no differences in tubal patency and subsequent fertil-
ity rates. Dilatation and curettage is not a treatment 
for ectopic pregnancy because the implantation has 
occurred outside the uterine cavity.

 10.  a. There has been a fivefold increase in the number 
of ectopic pregnancies in the United States during the 
past two decades. There is a marked increase in the 
rate of ectopic pregnancies with increasing age. Most 
ectopic pregnancies occur in multigravida women, with 
only 10% to 15% occurring in nulligravida women. 
Rates of ectopic pregnancies are up to 30% higher in 
nonwhite women. Ectopic pregnancy rates are higher  
in women who have undergone fertility treatments.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The significant increase in the number of ectopic 
pregnancies in the United States during the past 20 
years is mainly the result of improved early diagno-
sis, including some ectopic pregnancies that previ-
ously would have resolved spontaneously without 
detection. Increases in certain risk factors (e.g., PID 
and infertility treatments) may also contribute to the 
increase in cases of ectopic pregnancy. However, the 
case fatality rate has also declined dramatically in the 
past 20 years.
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SUMMARY

 1.  Incidence
There has been a fivefold increase in the past 20 

years, likely a result of improved early diagnosis 
and possibly the increase in artificial reproductive 
technology. Maternal death rates have declined 
almost tenfold during the same time period.

 2.  Risk factors
 a.  Strong association: (1) previous ectopic pregnancy, 

(2) PID, (3) endometriosis, (4) previous tubal sur-
gery, (5) previous pelvic surgery, (6) infertility and 
infertility treatments, (7) uterotubal anomalies, (8) 
history of in utero exposure to DES, and (9) ciga-
rette smoking.

 b.  Weaker association: (1) multiple sexual partners, 
(2) early age at first intercourse, and (3) vaginal 
douching.

 c.  The IUD does not increase the absolute risk of an 
ectopic pregnancy. In fact, the incidence of ectopic 
pregnancy is lower in IUD users than in non–IUD 
users. However, if in the rare chance an IUD user 
does become pregnant, the pregnancy is more likely 
to be extrauterine.

 3.  Signs and symptoms
 a.  The three As—Amenorrhea, Abdominal pain, and 

Abnormal vaginal bleeding—indicate an ectopic 
pregnancy until proven otherwise.

 b.  Vasovagal attacks and orthostatic hypotension are 
strong indicators of tubal rupture.

 4.  Major complications
Tubal rupture is indicated by intraabdominal hemor-

rhage, hypovolemia, and shock.

 5.  Diagnosis
 a.  Perform qualitative urine or quantitative serum 

β-hCG. Know the discriminatory threshold levels 
above which an intrauterine pregnancy should be 
visualized (greater than 1500 mIU/mL for trans-
vaginal ultrasound and greater than 3600 mIU/mL 
for an abdominal ultrasound).

 b.  Other: laparoscopy (rarely needed).
 c.  Situations in which the serum β-hCG titer may be 

below the discriminatory threshold and no intra-
uterine gestational sac is visualized: (1) an early, 
normal pregnancy; (2) an ectopic pregnancy; (3) a 
heterotopic pregnancy; or (4) an early pregnancy 
failure (threatened and incomplete or complete 
spontaneous abortion).

 d.  To differentiate a normal pregnancy from an 
abnormal pregnancy, obtain serum quantitative β-
hCG titers. In normal pregnancies, the β-hCG titer 
should approximately double every 48 hours.

 6.  Treatment
 a.  Medical management: Criteria for methotrexate 

therapy include the following: (1) hemodynamically 
stable patient, (2) small ectopic mass less than 3.5 
cm (early gestation), (3) lack of fetal cardiac activ-
ity, (4) normal hemoglobin, (5) normal liver func-
tion tests, (6) normal renal function, and (7) close 
patient follow-up is possible.

 b.  Surgical management: Laparotomy with salpingec-
tomy, or fallopian tube conservative surgery, which 
can include salpingostomy, segmental resection and 
anastomosis, and fibril evacuation.

C H A P T ER  78

Contraception

CLINICAL CASE PROBLEM 1

A 23-Year-Old Woman Presents for Her 
Annual Gynecologic Examination

A 23-year-old healthy, nulliparous woman comes to your 
office for her physical and Papanicolaou (Pap) test. Her 
last menstrual period was 7 days ago. She has been 
on oral contraceptive pills (OCPs) for several years and 
tells you that she stopped taking them recently to “give 
her body a break.” She heard from friends and relatives 

that using OCPs for a long time increases the risk of 
future health problems, including infertility. She is cur-
rently sexually active with one male partner for the past 
6 months. They use condoms and withdrawal incon-
sistently. The patient reports a history of Chlamydia 
several years ago for which she and her partner were 
treated. She does not want to be pregnant anytime in 
the near future. She smokes a pack of cigarettes a day. 
On examination, her blood pressure is 120/80 mm Hg, 
her weight is 200 lbs, and she is 5 feet 5 inches tall 
(body mass index is 33). The rest of her examination 
is unremarkable except for some mild facial acne. You 
perform a pelvic examination, a Pap test, and gonor-
rhea and chlamydia cultures.
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SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What would you tell your patient regarding the use of 
the “withdrawal method”?

 a.  it is a highly effective method of contraception but 
not of sexually transmitted disease (STD) protection

 b.  it is a highly effective method of STD protection 
but not contraception

 c.  it has a less than 1% failure rate with “perfect use”
 d.  it has up to a 24% failure rate with “typical use”
 e.  it has a failure rate similar to that of not using any 

contraceptive method at all

 2.  Which of the following methods would provide both 
effective contraception and STD protection?

 a.  nonlatex male condoms made from animal products
 b.  female condoms made from polyurethane
 c.  a diaphragm
 d.  OCPs
 e.  the sponge with embedded spermicide

 3.  Which of the following statements is true regarding 
the use of any estrogen-containing hormonal contra-
ceptive method for this patient?

 a.  estrogen is contraindicated because she is a smoker
 b.  estrogen may increase her risk of endometrial cancer
 c.  estrogen is contraindicated because of her history 

of chlamydia
 d.  estrogen is contraindicated because of her obesity
 e.  estrogen may improve her acne

 4.  You counsel the patient about her contraceptive 
options. All of the following are true except:

 a.  she cannot get an intrauterine device (IUD) because 
she has never had a child

 b.  she may have an increased risk of contraceptive failure 
on the transdermal contraceptive patch (Ortho Evra)

 c.  local skin irritation is the most common side effect 
experienced by transdermal contraceptive patch users

 d.  the vaginal contraceptive ring (NuvaRing) is a soft, 
flexible ring that is self-inserted and removed by the 
patient

 e.  the depo-medroxyprogesterone shot (Depo- Provera) 
is associated with irregular bleeding and spotting 
that progressively decreases over time

 5.  Your patient decides that she wants to restart com-
bined oral contraceptives (COCs) because she has used 
the pills in the past and would like to have regular and 
predictable menstrual cycles. Which option would not 
be ideal for this patient?

 a.  progestin-only pills (POPs)
 b.  COCs containing 35 mcg of ethinyl estradiol
 c.  COCs containing 20 mcg of ethinyl estradiol
 d.  monophasic COCs
 e.  triphasic COCs

 6.  You counsel your patient about starting COCs. Which 
of the following statements regarding COC initiation 
in this patient is true?

 a.  she must wait until the first Sunday after her period 
begins to start her COCs

 b.  nausea and breast tenderness are uncommon side 
effects of COCs

 c.  if she develops any breakthrough bleeding (BTB), 
she should stop the COCs immediately

 d.  weight gain is an unlikely consequence of COC use
 e.  if she misses a pill, she should wait until her next 

menses and then start a new pack

 7.  Your patient contacts you 6 weeks after starting her 
COCs. She is complaining about some mid-cycle spot-
ting and is concerned. Which of the following statements 
is true regarding COC use and BTB in this patient?

 a.  smoking and cervicitis are potential causes of her BTB
 b.  BTB is rare after the first cycle of COCs
 c.  use of nonsteroidal antiinflammatory drugs will 

likely exacerbate her BTB
 d.  BTB is a reliable indicator of noncompliance during 

the first few cycles of use
 e.  BTB is a sign of inadequate contraceptive protection

 8.  Which of the following statements regarding long-
term COC use is true?

 a.  there is strong evidence that long-term COC use 
increases ovarian cancer risk

 b.  there is strong evidence that long-term COC use 
increases breast cancer risk

 c.  there is strong evidence that long-term COC use 
decreases cervical cancer risk

 d.  there is strong evidence that long-term COC use 
decreases osteoporotic fracture risk

 e.  there is strong evidence that long-term COC use 
decreases endometrial cancer risk

 9.  All of the following conditions may be improved with 
the use of estrogen-containing hormonal contracep-
tives except:

 a.  iron-deficiency anemia
 b.  cholelithiasis
 c.  dysmenorrhea
 d.  ectopic pregnancy
 e.  mittelschmerz

CLINICAL CASE PROBLEM 2

A 40-Year-Old Postpartum Woman

A 40-year-old woman (gravida 2, para 2) comes to your 
office for her 6-week postpartum visit. She had an uncom-
plicated pregnancy, normal spontaneous vaginal deliv-
ery, and routine postpartum course. She and her baby 
are doing well. She has not gotten her period yet. She is 
breastfeeding and supplementing with formula intermit-
tently. She does not want to get pregnant again, at least 
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not for another few years. The patient has no major med-
ical problems, does not smoke, and has already returned 
to her aerobics class. She has no history of STDs or 
abnormal Pap tests. She desires a reliable birth control 
method that she does not have to remember to take 
every day or remember to use every time she has sex 
with her husband. Her examination is completely normal.

 10.  Of the following choices, which would be the most 
appropriate contraceptive method for this patient at 
this time?

 a.  bilateral tubal ligation (BTL) or vasectomy
 b.  transdermal contraceptive patch or vaginal contra-

ceptive ring
 c.  COC pills
 d.  a levonorgestrel IUD or Depo-Provera
 e.  continue with the lactation amenorrhea method 

(LAM) only

 11.  Which of the following statements is true regarding 
the use of estrogen-containing hormonal contracep-
tives in this patient?

 a.  estrogen is contraindicated in women older than 
40 years of age

 b.  estrogen may increase the patient’s breast milk 
production

 c.  estrogen may delay the onset of menopause
 d.  estrogen will promote the development of fibroids 

and/or increase their size
 e.  estrogen may help regulate menses and/or reduce 

perimenopausal symptoms

 12.  Which of the following statements is true regarding 
the use of Depo-Provera in this patient?

 a.  she will have rapid return to fertility following ces-
sation of use

 b.  Depo-Provera will not adversely affect her quan-
tity or quality of breast milk

 c.  Depo-Provera is contraindicated if she has a sei-
zure disorder

 d.  Depo-Provera will accelerate her age of onset of 
menopause

 e.  Depo-Provera will increase her risk of postmeno-
pausal osteoporosis

 13.  Which of the following statements is true regarding 
the use of a copper IUD (ParaGard T 380A) in this 
patient?

 a.  she will have an increased risk of ectopic pregnancy
 b.  there is usually a long delay in return to fertility 

following removal of the copper IUD
 c.  the copper IUD is contraindicated in breastfeed-

ing mothers
 d.  the copper IUD may increase her symptoms if she 

suffers from dysmenorrhea or menorrhagia
 e.  the copper IUD should not be inserted until she 

begins menstruating again

 14.  Your patient asks you about sterilization options in 
the future. Which of the following statements about 
vasectomies and tubal ligations is true?

 a.  vasectomies are usually performed in an outpatient 
office under local anesthesia

 b.  current vasectomy and tubal ligation procedures 
are easily reversible

 c.  vasectomies increase prostate cancer risk
 d.  tubal ligations increase the risk of ectopic 

pregnancy
 e.  vasectomies reduce libido, erectile function, and 

penile sensation

CLINICAL CASE PROBLEM 3

A 34-Year-Old Woman with a History of 
Obesity, Hypertension, and Diabetes

A 34-year-old woman who is a long-term patient of 
yours presents to the office for a routine blood pres-
sure check. She was recently diagnosed with hyperten-
sion and diabetes. Her medications include metformin, 
hydrochlorothiazide, and a multivitamin. Her blood pres-
sure today is 150/100 mm Hg, and her body mass index 
is 30. She is currently sexually active with her husband, 
and they use the “rhythm” method only. She reports that 
her menses have been irregular and vary from 20 to 45 
days apart. The patient is worried about the risks of hor-
monal contraception given her medical conditions. She 
does not want to be pregnant for several years.

 15.  You advise her to do all the following except:
 a.  exercise on most days of the week for 30 minutes
 b.  eat a high-fiber, low-fat diet
 c.  continue to use the rhythm method (calendar 

method) only
 d.  consider an IUD
 e.  consider a progestin implant

 16.  Which of the following statements about barrier 
methods is true?

 a.  the diaphragm must be inserted at least 24 hours 
before intercourse

 b.  the cervical cap (FemCap) is less effective in parous 
women compared with nulliparous women

 c.  the cervical cap has a lower pregnancy failure rate 
compared with the diaphragm

 d.  barrier methods are not safe for medically compli-
cated patients

 e.  women with latex allergies should not use the 
FemCap or Lea’s Shield

CLINICAL CASE PROBLEM 4

A 21-Year-Old Woman Who Had Unprotected 
Sex 3 Days Ago

A very tearful 21-year-old woman (gravida 0, para 0) 
walks into your office on a Tuesday morning. She tells 
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you that she had sexual intercourse with her boyfriend 
Friday night. They used a condom, but it broke. They 
previously had intercourse with a condom the week 
before. Her last menstrual period was approximately 3 
weeks ago and was normal in flow and duration. She 
had been given a sample pack of Ortho-Tri-Cyclen 
during her initial gynecologic examination 2 weeks ago, 
but she did not have a chance to start them yet. She 
would be devastated if she got pregnant. She is a heavy 
smoker (two packs per day) but otherwise has no med-
ical problems, denies bleeding or other symptoms, and 
her examination is normal. Her most recent Pap smear 
and gonococcus/chlamydia results were normal.

 17.  Which of the following statements regarding the 
use of emergency contraceptive pills (ECPs) in this 
patient is true?

 a.  ECPs are contraindicated because it has been lon-
ger than 72 hours

 b.  ECPs are contraindicated because she is a heavy 
smoker

 c.  ECPs could have been prescribed to this patient 
over the phone without an examination

 d.  ECPs would be contraindicated if either her Pap 
or her gonococcus/chlamydia test was abnormal

 e.  ECPs are contraindicated in pregnancy because 
they are abortifacients

 18.  Which of the following ECP options is not appropri-
ate for this patient?

 a.  Ovral: two white pills now; repeat 12 hours later
 b.  Ella: One tablet now
 c.  Plan B (levonorgestrel 0.75 mg): two pills at once 

right now
 d.  a ParaGard (copper IUD) inserted within 5 days
 e.  all of the above options are appropriate

 19.  Which of the following best describes the effects of 
giving women advance supplies of ECPs?

 a.  women are more likely to stop routine birth 
control

 b.  women are less likely to use condoms
 c.  women are more likely to use ECPs when needed
 d.  the rate of unintended pregnancy declines
 e.  women have higher rates of STDs

ANSWERS

 1.  d. Contraceptive failure rates are expressed as the 
percentage of women who experience pregnancy 
during the first year of use. The rate of contraceptive 

failure is largely dependent on the level of compliance 
to a method. With “perfect use” of the withdrawal 
method, the failure rate is 4% within the first year 
of use. However, the average user of withdrawal has 
a significantly higher risk of pregnancy because the 
failure rate with “typical use” is 24%. Compared with 
withdrawal, the failure rate when no birth control 
method is used is much higher (85%). Withdrawal is 
a poor form of STD protection.

 2.  b. The female condom is an effective barrier method 
of contraception, and it also provides excellent pro-
tection against STDs. It is made of polyurethane, but 
it does not contain a spermicide, which can be added. 
Male condoms made from animal products (usually 
lamb cecum) have pore sizes too large to prevent STD 
transmission (especially viruses such as the human 
immunodeficiency virus [HIV], human papillomavi-
rus [HPV], herpes simplex virus, or hepatitis B). Dia-
phragms, with or without nonoxynol-9, may reduce 
the risk of cervicitis, pelvic inflammatory disease 
(PID), and cervical dysplasia, but they are not effective 
at preventing all STD transmission (especially viral).

The active ingredient of spermicides is nonoxynol-9, 
which acts to disrupt the cell membranes of sperm. 
Spermicides are available in many formulations, includ-
ing foams, gels, films, and suppositories. A spermicide- 
embedded sponge (the Today sponge) is available 
without a prescription; women self-insert the sponge and 
leave it in the vagina for at least 6 hours postintercourse. 
The sponge, even with spermicide, does not provide 
effective STD protection alone. Studies regarding the 
efficacy of nonoxynol-9 as a method of STD prevention 
have provided conflicting results, with some reporting a 
decreased risk and others reporting no effect or even an 
increased risk. The World Health Organization (WHO) 
has recommended that nonoxynol-9 not be used for 
protection against STDs in individuals at high risk for 
HIV (category 4; Box 78-1) based on some studies that 
demonstrated an increased risk of HIV infection in this 
population (sex workers and women at STD clinics). It 
is hypothesized that nonoxynol-9 may have a disruptive, 
irritative effect on the vaginal/cervical mucosa, allowing 
for increased risk of HIV infection. It is important to note 
that these findings have not been demonstrated in aver-
age-risk to low-risk women. Although oral contraceptives 
may reduce the risk of PID, there is no associated signifi-
cant reduction in STD transmission.

 3.  e. COCs contains both ethinyl estradiol and a pro-
gestin. All COCs may reduce acne vulgaris, mainly 
through the estrogen-mediated increase in sex hor-
mone–binding globulin, which binds free testoste-
rone. As expressed by this patient, a common concern 
among patients is that long-term use of COCs incurs 
significant health risks. For the majority of healthy 
women, the benefits of COCs outweigh the risks. 

CLINICAL CASE MANAGEMENT PROBLEM

List the important user characteristics to assess to 
help patients select the most appropriate contracep-
tive method for them.
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COCs offer several potential noncontraceptive bene-
fits, which may improve patient satisfaction and com-
pliance. COCs are associated with a 50% reduction 
in the risk of endometrial cancer after 12 months 
of use; this risk reduction increases to 80% after 10 
years of use. The WHO has rated COC use in female 
smokers age 35 years or older as a category 3 (the risks 
likely outweigh the benefits) because of the increased 
risk of premature cardiovascular disease. COC use in 
female smokers younger than age 35 years is a WHO 
category 2 (the benefits generally outweigh the risks) 
given the extremely low incidence of cardiovascular 
disease in younger women. However, all smokers 
are at an increased risk for venous thromboembolic 
events (VTEs) and should be encouraged to quit. Epi-
demiologic studies have found an association between 
chlamydial cervicitis and COC use. COCs can cause 
cervical ectopy, a broadening of the area on the ecto-
cervix covered by the mucus-secreting columnar cells 
that normally line the cervical canal (ectropion), which 
may make the cervix more vulnerable to Chlamydia 
trachomatis infection. Some experts have suggested 
that enhanced cervical ectopy may allow for better 
detection of Chlamydia, introducing detection bias 
in these studies. Interestingly, COC use is associated 
with a significantly decreased risk of PID, probably 
because of cervical mucus thickening. Regardless, this 
patient’s previous history of a chlamydial infection is 
not a contraindication to COC use (WHO category 
1), although she should be offered STD screening 
and strongly encouraged to use an effective method of 
STD protection (i.e., male latex or polyurethane con-
doms or female condoms) in addition to OCPs. Obe-
sity is not a contraindication to COC use, although 
one may consider screening these patients for diabetes 
and hyperlipidemia. There is no evidence that over-
weight women need to be prescribed a higher-dose 
COC to ensure contraceptive efficacy. There is no 
evidence supporting the common claim that estro-
gen-containing hormonal contraceptives cause signif-
icant weight gain. However, all COC users should be 
encouraged to exercise and eat a well-balanced diet.

 4.  a. Widespread confusion among patients and clini-
cians about the IUD and its association with infertility 
and PID has led to underutilization of this excellent, 
user-independent method of contraception. The pop-
ular belief that IUDs cause PID is an unfortunate 
consequence of the U.S. experience with the Dalkon 
Shield, a defective IUD with polyfilament strings used 
in the 1970s and 1980s. Current IUDs available in the  
United States (the copper IUD and the levonor-
gestrel-releasing IUD) are extremely safe for use in 
the majority of women, including nulliparous women. 
The risk of uterine infection is higher in the first 20 
days after IUD insertion, presumably from local con-
tamination during the insertion procedure. However, 
after this periinsertion period, the risk of PID in an 
IUD user is directly related to sexual behavior, not the 
IUD device. The U.S. Food and Drug Administration 
(FDA) has revised patient eligibility for the copper 
IUD (ParaGard T 380A) to reflect current evidence 
regarding the IUD; it is no longer contraindicated to 
place an IUD in a nulliparous patient or a patient with 
a history of PID. It is still contraindicated, however, 
to place an IUD in patients with a recent history of 
PID (within the past 3 months) or current PID.

The major established advantage of the weekly trans-
dermal estrogen patch (Ortho Evra) and the monthly 
vaginal contraceptive ring (NuvaRing) compared with 
COCs is the potential for improved compliance, espe-
cially in younger patients. Women with a body weight 
of greater than 198 lbs should not be prescribed the 
transdermal estrogen patch (Ortho Evra) because of the 
increased associated risk for contraceptive failure. The 
most commonly reported side effect of the transdermal 
contraceptive patch is local skin irritation, which can be 
minimized by rotating patch sites every week. The vag-
inal contraceptive ring releases 15 mcg of ethinyl estra-
diol and 120 mcg of etonogestrel in a controlled-release 
manner. It is a thin, flexible ring that is self-inserted and 
removed by the patient each month. Patients who are 
not comfortable inserting devices into their vagina are 
not good candidates for the vaginal contraceptive ring. 
The depo-medroxyprogesterone shot (Depo-Provera) 
provides excellent contraceptive efficacy and its infre-
quent dose schedule (every 11 to 13 weeks) is one of its 
major benefits. All patients using Depo-Provera should 
be counseled to expect irregular bleeding that subsides 
with each injection, such that 30% to 50% of users are 
amenorrheic after 1 year, and 80% are amenorrheic by 
the fifth year of use. All of these methods should also be 
combined with an effective means of STD protection in 
this patient.

 5.  a. POPs are not the ideal contraceptive choice for 
this patient because of the potential for irregular 
bleeding (she desires regular, predictable menses) 
and the possibility of decreased efficacy with less than 
perfect use. In contrast, all COC pill types usually 

 BOX 78-1    WORLD HEALTH ORGANIZ ATION 
MEDICAL ELIGIBIL IT Y CRITERIA 
FOR CONTRACEPTIVE USE

Category 1: A condition in which there is no restric-
tion in the use of a contraceptive method

Category 2: A condition in which the advantages 
generally outweigh the risks or theoretical risks of 
using a contraceptive method

Category 3: A condition in which the risks or theo-
retical risks generally outweigh the advantages of 
using a contraceptive method

Category 4: A condition that represents an unaccept-
able health risk if the contraceptive method is used
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provide most users with regular and predictable men-
strual cycles within the first 3 months of use and are 
more “forgiving” if a pill is missed. POPs reduce the 
frequency, duration, and amount of menses in most 
users and may cause amenorrhea. POPs have a higher 
potential for contraceptive failure with typical use 
than COCs because gonadotropins are not consis-
tently suppressed. POPs may be preferred for cer-
tain women: (1) breastfeeding women (POPs will not 
decrease breast milk supply in contrast to COCs), (2) 
women who have medical contraindications to estro-
gen (e.g., migraines with aura), or (3) women who do 
not want estrogen-containing contraception. Women 
who are prescribed POPs should be counseled about 
the importance of taking the pills at the same time 
every day.

 6.  d. There is no evidence supporting the common 
claim that estrogen-containing hormonal contra-
ceptives cause significant weight gain. However, all 
COC users should be encouraged to exercise and eat 
a well-balanced diet, and their weight should be mon-
itored during periodic follow-up visits. Tradition-
ally, women were told to wait until the Sunday after 
their next menses to begin oral contraception. These 
instructions were largely based on cultural norms (to 
avoid withdrawal bleeding on the weekends) rather 
than any physiologic indications. These instructions 
are not only confusing but also can put women at risk 
for unintended pregnancy while they are waiting to 
start oral contraception. The use of the “quick start” 
method to initiate COC use is gaining clinical pop-
ularity based on studies demonstrating that patients 
who start the first pill on the day of the office visit 
have higher adherence at 3 months than women who 
do a traditional delayed start. A randomized con-
trolled trial showed that women who initiate oral 
contraception between periods do not have a higher 
incidence of BTB than women who do a traditional 
start. In the quick start method, women are assessed 
for the risk of pregnancy based on clinical history and 
a urine pregnancy test if necessary. If the risk of preg-
nancy is ruled out or unlikely, the COCs can be initi-
ated that day.

Nausea and breast tenderness are common side effects 
of estrogen-containing hormonal contraceptive meth-
ods, which usually subside within the first 3 months of 
use. Using a lower estrogen dose COC and/or having the 
patient take the pill after dinner may reduce these side 
effects. BTB is one of the most common side effects of 
all hormonal contraceptive methods and one of the most 
common reasons for discontinuation. The most com-
mon cause of BTB in new COC users is noncompliance. 
Patients should be counseled about common side effects 
of COCs, including BTB, and the importance of compli-
ance. They should be provided with verbal and written 
instructions on proper use, compliance tips, and what to 

do if they miss a pill and/or develop side effects. Patients 
should be instructed not to stop taking pills if they 
develop BTB or miss a pill without speaking with their 
health provider first because discontinuing COCs only 
worsens BTB and puts them at risk for an unintended 
pregnancy.

 7.  a. Smoking and cervicitis are potential causes of 
BTB and should be considered, especially in COC 
users with persistent BTB or who develop BTB 
after having had regular bleeding cycles while tak-
ing them. Although BTB usually decreases after the 
first cycle of proper COC use, it is not uncommon 
for it to occur until after the third cycle. Nonsteroi-
dal antiinflammatories are effective first-line ther-
apy for reducing BTB for all methods of hormonal 
contraception. Although noncompliance is the most 
common cause of BTB in COC users, there are 
other potential causes that health providers should 
also consider, especially if the BTB is persistent or 
develops after the COC user previously had regular 
bleeding cycles. Pregnancy, infection, and structural 
causes of bleeding should be ruled out in patients 
with persistent BTB. However, the presence of BTB 
is not an indicator that any hormonal contraceptive 
method is subtherapeutic or ineffective.

 8.  e. There is strong evidence that long-term COC 
use is associated with a significant reduction of both 
endometrial and ovarian cancer risk and that this 
protective effect is sustained years after use. This is 
thought to be the result of the effect of COCs on 
reducing endometrial hyperplasia and incessant 
ovulation. Although some studies have suggested a 
potential association between COC use and breast 
cancer, there is no strong evidence to support this. 
In fact, one large study found no significant increased 
risk in long-term COC users, including women older 
than 40 years of age. However, COCs are contraindi-
cated in women with a history of estrogen- dependent 
malignancies. There is evidence that COC use may 
be associated with an increased risk for cervical 
cancer, but several potential confounding variables 
exist, including lack of condom use in COC users 
compared with nonusers. COCs do not provide ade-
quate protection against STD transmission, includ-
ing HPV. COCs may be associated with higher bone 
densities in users than in aged-matched nonusers, 
but there is no evidence that this provides protection 
against postmenopausal osteoporosis and subsequent 
fractures later in life.

 9.  b. Although COCs are not associated with the 
development of gallstones, they may actually accel-
erate the progression of cholelithiasis in patients who 
are already susceptible. COCs do not increase the 
risk for gallbladder cancer. COCs promote regular, 
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predictable menses and often reduce menstrual dura-
tion and blood loss. This may help prevent or correct 
iron-deficiency anemia, especially in patients with 
excessively heavy menses (i.e., menorrhagia). COCs 
are an effective treatment for primary and second-
ary causes of dysmenorrhea, especially when given 
continuously (without a pill-free/placebo period). 
Because the primary mechanism of action for COCs 
is ovulation suppression, they are highly effective for 
preventing ectopic pregnancies and for eliminating 
ovulatory symptoms (mittelschmerz). Other noncon-
traceptive benefits of COCs include the following: (1) 
prevention of functional ovarian cysts, (2) improve-
ment of acne, (3) improvement of hirsutism, (4) 
decreased incidence of benign breast disease (fibro-
cystic disease and fibroadenoma), and (5) reduced risk 
of endometrial and ovarian cancer.

 10.  d. Estrogen-containing hormonal methods (e.g., the 
transdermal contraceptive patch, vaginal contracep-
tive ring, or COC pills) can decrease milk production 
and flow, which may not be ideal for this currently 
nursing mother. Progestin-only methods do not have 
an adverse effect on milk quantity and, in fact, may 
improve milk supply. Depo-Provera provides up to 3 
months of excellent pregnancy protection with every 
injection. Patients should be informed that it may 
take up to 1 year or more for fertility to return after 
cessation of use. The levonorgestrel (Mirena) IUD 
provides up to 5 years of contraception after insertion 
and is therefore most cost effective for patients who 
desire contraception for at least several years, despite 
its high upfront cost. Fertility should return rapidly 
after IUD removal. Sterilization procedures (BTL  
or vasectomy) should be recommended only for 
patients who desire permanent methods of contra-
ception. Sterilization reversals are rarely successful, 
are expensive, and are susceptible to complications 
(e.g., ectopic pregnancy). The LAM may provide up 
to 6 months of effective contraception, but only in 
mothers who are breastfeeding their babies exclu-
sively and have not experienced their first menses. 
The patient should be asked about her reasons for 
formula supplementation to identify any potential 
problems with breastfeeding that require support or 
intervention.

 11.  e. Estrogen-containing hormonal contraceptives 
may help regulate menses and reduce other peri-
menopausal symptoms (i.e., hot flashes and night 
sweats) in women older than 40 years of age. They 
may also reduce the risk of endometrial and ovarian 
cancer later in life. However, they will neither delay 
nor accelerate the age of onset of menopause. Estro-
gen-containing hormonal contraceptives are not 
contraindicated in nonsmoking women older than 40 
years of age unless they have an estrogen-dependent 

malignancy, undiagnosed abnormal vaginal/uterine 
bleeding, an undiagnosed breast mass, cardiovascu-
lar disease, a history of or high risk for thromboem-
bolic events, uncontrolled hypertension or diabetes, 
significant hypertriglyceridemia, gallbladder disease, 
active liver disease, headaches with focal neurologic 
symptoms, or known or suspected pregnancy. Estro-
gen-containing hormonal contraceptives should not 
be used in breastfeeding women until the weaning 
process has begun because estrogen can decrease 
the patient’s milk production. Estrogen-containing 
hormonal contraceptives do not promote the devel-
opment of fibroids and, in fact, may be effective 
treatments for abnormal uterine bleeding or dys-
menorrhea caused by uterine fibroids. All estrogen- 
containing hormonal contraceptives are combined 
with a progestin, which helps prevent or slow down 
endometrial hyperplasia and fibroid growth.

 12.  b. Depo-Provera and other progestin-only methods 
are safe and effective for breastfeeding patients. It can 
take up to 1 year or more for a patient to return to fer-
tility following cessation of Depo-Provera use, even 
after only one injection. It is very important to coun-
sel all patients about this, especially if they desire a 
rapidly reversible contraceptive method. Depo-Pro-
vera appears to actually increase seizure thresholds 
and reduce seizure frequency in patients with seizure 
disorders, possibly because of its sedative effect on the 
brain. Other noncontraceptive benefits of Depo-Pro-
vera include decreased pain and bleeding in women 
with endometriosis and decreased risk of sickle cell 
crisis in women with sickle cell disease. Depo-Pro-
vera is administered via an intramuscular injection (or 
a subcutaneous injection—Depo-Sub Q Provera 104) 
and does not require first-pass metabolism for activ-
ity; therefore, its effectiveness is not compromised 
by drugs (i.e., anticonvulsants and antifungals) that 
are actively metabolized by the liver (unlike COCs). 
Neither Depo-Provera nor any other hormonal con-
traceptive method will significantly alter a patient’s 
age of onset of menopause. Although women may 
experience some loss in bone mineral density while 
using Depo-Provera, bone mineral density appears to 
return to baseline following cessation of use. In addi-
tion, there is no evidence that Depo-Provera users 
are at a higher risk for postmenopausal osteoporosis 
and subsequent fractures later in life.

 13.  d. The copper IUD (ParaGard T 380A) contains no 
hormones. It does not significantly affect menstrual 
flow or pain in most patients. However, it does create 
a sterile inflammatory reaction in the uterus, which 
may exacerbate bleeding and pain in patients who 
already suffer from significant dysmenorrhea or men-
orrhagia. The copper IUD actually decreases the risk 
of ectopic pregnancy, as long as it remains properly 
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inserted. The copper IUD provides up to 10 years of 
highly effective contraception, with a rapid return to 
fertility following its removal. It does not interfere 
with breast milk and may be inserted immediately 
postpartum or postabortion. The copper IUD can 
be inserted at any time during the menstrual cycle as 
long as pregnancy has been ruled out. Regimens that 
require women to come in during their menses for 
an IUD insertion are inconvenient and logistically 
difficult to coordinate for most women and offices, 
prolonging timely initiation of contraception.

 14.  a. One of the advantages of vasectomies over BTLs 
is that they are usually performed in an outpatient 
office with local anesthesia and therefore carry a 
lower risk of complications than BTLs. Neither 
procedure is easily reversible, so patients need to be 
counseled to ensure that they desire and are prepared 
for permanent contraception. Despite many stud-
ies on this subject, there is no convincing evidence 
that vasectomies increase the risk of prostate cancer 
or reduce male libido, cause erectile dysfunction, or 
reduce penile sensation. Properly performed BTLs 
may actually reduce the risk of ectopic pregnancy. 
However, reversal attempts can lead to narrowed and 
scarred fallopian tubes, increasing the risk of  ectopic 
pregnancy. An alternative to traditional BTL is a 
tubal occlusion device (Essure) that is hysteroscopi-
cally placed into the fallopian tubes; the coil device 
stimulates a fibrotic growth reaction that effectively 
occludes the tubes. Patients should be informed that 
tubal occlusion must be confirmed 3 months after 
placement via hysteroscopy, and that another method 
of birth control needs to be used in the interim.

 15.  c. The rhythm method, also referred to as peri-
odic abstinence or the calendar method is based 
on the assumption that the menstrual cycle is con-
sistent. Patients record the length of six cycles and 
then determine the beginning of the fertile period by 
subtracting 18 days from the length of the shortest 
cycle and the end of the fertile period by subtract-
ing 11 days from the length of the longest cycle. The 
contraceptive failure rate of the rhythm method with 
“perfect use” is 9%, and it is as high as 20% with 
“typical use.” Given this patient’s irregular cycles, 
this method is less than optimal. Patients who want 
to practice natural family planning can increase the 
effectiveness of such methods by combining various 
techniques to determine the fertile period, such as 
(1) tracking basal body temperature (a rise in tem-
perature by at least 0.1˚ C indicates ovulation), (2) 
monitoring cervical mucus changes (clear, stretchy, 
or slippery mucus indicates ovulation), or (3) using 
home ovulation predictor kits.

Highly effective, nonestrogen, reversible contracep-
tives that are appropriate for women with medical 

comorbidities include the IUD (either copper IUD or 
the levonorgestrel IUD), Depo-Provera, or the proges-
tin-only implant (Nexplanon), which is now available 
in the United States. The single-rod progestin-only 
implant is inserted subdermally in the inner aspect of the 
nondominant arm between the biceps and triceps mus-
cle. Once inserted properly, the implant provides up to 
3 years of contraception. Upon removal of the implant, 
fertility returns rapidly. The most common side effect is 
irregular bleeding that may persist for the duration of the 
use of the implant.

This patient should be given exercise and nutrition 
counseling because even modest weight loss can improve 
her hypertension and diabetes.

 16.  b. Barrier devices prevent pregnancy by blocking 
the passage of sperm into the cervix. Barrier meth-
ods may be less effective in parous women, who 
generally have larger cervices. The diaphragm is 
a dome-shaped, latex rubber cup that can be filled 
with spermicide. The device should be inserted 
into the vagina and placed over the cervix imme-
diately before or up to 6 hours before intercourse, 
and it must remain in place for 6 hours after inter-
course. The diaphragm should not remain in the 
vagina for longer than 24 hours because of the 
increased risk of toxic shock syndrome. Two new 
types of cervical caps are available in the United 
States—the FemCap and Lea’s Shield. The Fem-
Cap is a nonlatex cervical cap that comes in three 
sizes; it is associated with a two times higher rate 
of pregnancy compared with the diaphragm. The 
Lea’s Shield is a one-size-fits-all, nonlatex device 
that is placed over the cervix. The main advantage 
of barrier methods is safety of use in patients with 
medical problems.

 17.  c. Emergency contraception (EC) is defined as any 
method of preventing pregnancy after inadequately 
protected or unprotected intercourse. Because EC 
works better the earlier it is initiated, timely access 
for patients should be facilitated. Patients can 
receive prescriptions for ECPs over the phone after 
simple screening questions to determine the last epi-
sode of unprotected intercourse and last menstrual 
period. The American College of Obstetrics and 
Gynecology (ACOG) guidelines state that, no clin-
ical examination or pregnancy testing is necessary 
before the provision of EC. In fact, individuals (male 
or female) age 18 years or older can purchase EC, 
without a prescription in pharmacies that carry the 
medication.

Patients should be advised to check a pregnancy test if 
there is a strong suspicion of pregnancy (missed menses) 
to facilitate the diagnosis of pregnancy. However, if ECPs 
are taken inadvertently by a pregnant patient, there are no 
known teratogenic effects. Common contraindications 
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for OCP use (smoking, hypertriglyceridemia, etc.) are 
not believed to be significant concerns with ECP given 
its short duration of use. Cervical dysplasia and STDs are 
not contraindications to ECP use. Some experts suggest 
that history of thromboembolic disease should be a rela-
tive contraindication to ECP use, but there have been no 
reported cases of thromboembolic events resulting from 
ECP use. In fact, women who become pregnant are at far 
greater risk of thromboembolic event than nonpregnant 
women.

Methods of EC include COCs, POPs, and IUD place-
ment. The “Yuzpe regimen” using COCs involves two 
doses of 100 mcg of ethinyl estradiol and either 1 mg of 
norgestrel or 0.5 mg of levonorgestrel administered 12 
hours apart. There are two FDA-approved, dedicated 
EC products available in the United States—a proges-
tin-only method packaged as Plan B that contains two 
pills of levonorgestrel 0.75 mg each and Ella, containing 
one pill of ulipristal acetate 30 mg. Ella is effective for 
up to 120 hours after unprotected intercourse. Clinically, 
the progestin-only regimen is preferred to the Yuzpe 
method, given its lower incidence of nausea and vomiting 
and its greater efficacy (decreases the risk of pregnancy 
by up to 85%). The efficacy of ECPs is maximized if they 
are initiated as soon as possible after unprotected inter-
course, with standard protocols citing effectiveness up 
to 72 hours postintercourse. However, an international 
WHO trial demonstrated that a single combined dose of 
1.5 mg levonorgestrel (two 0.75-mg levonorgestrel pills 
combined) showed excellent efficacy up until 120 hours 
after unprotected intercourse, without an increase in side 
effects. A copper IUD (ParaGard T 380A) can be inserted 
within 5 days of unprotected intercourse and then left in 
to provide up to 10 years of effective contraception in 
appropriate patients.

The mechanism of action of ECPs likely differs 
depending on when the ECPs are administered in rela-
tion to the menstrual cycle; the predominant effect has 
been attributed to inhibition of ovulation. ECPs have not 
been shown to adversely affect or disrupt an implanted 
embryo and thus are not considered abortifacients.

 18.  e. There are two FDA-approved, dedicated EC 
products available in the United States—a proges-
tin-only method packaged as Plan B that contains 
two pills of levonorgestrel 0.75 mg each and Ella, 
containing one pill of ulipristal acetate 30 mg. Ella is 
effective for up to 120 hours after unprotected inter-
course. The Preven EC kit is no longer produced in 
the United States, mainly because of its higher inci-
dence of side effects and inferior efficacy compared 
with the progestin-only method. Commonly used 
COC and POP brands can also provide effective EC 
when administered in the correct doses. A copper 
IUD could also be considered for this patient, if there 

are no other contraindications (e.g., current or recent 
PID).

 19.  c. Advance provision of ECPs has not been shown 
to promote unsafe sexual practice or discourage reg-
ular contraception, even among adolescents. Women 
who receive advance supplies of ECPs are more 
likely to use ECPs when necessary because the barri-
ers to access are eliminated. Interestingly, studies of 
advance provision of ECPs have not shown a signif-
icant decrease in the rate of unintended pregnancy. 
Experts believe this is a result of gross underuti-
lization of EC among women at highest risk for 
unplanned pregnancy.

All sexually active women should be counseled about the 
availability of EC. In 2006, the FDA approved Plan B for 
nonprescription purchase by individuals age 18 years or 
older. Patients younger than age 18 years still require a 
prescription to obtain Plan B. The ACOG recommends 
that patients be provided with an advance prescription 
for ECPs. Patients can also call the EC hotline number 
(888-NOT-2-LATE) or visit the Emergency Contracep-
tion Website (http://ec.princeton.edu) to find a provider 
who can prescribe EC. Advance provision of ECPs can 
help overcome barriers to access (pharmacy not open late 
hours/weekends or not able to get an appointment with 
a physician) and allow patients to start EC in a timely 
manner.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Important user characteristics for contraceptive selec-
tion include the following:
 •  Gender preference
 •  Frequency of intercourse
 •  Number of past/current partners
 •  Problems with past/current methods
 •  Method of STD prevention
 •  Partner’s willingness to participate in pregnancy/

STD prevention
 •  Ability to cope with contraceptive failure
 •  Ability to use method correctly and consistently
 •  Personal beliefs about methods
 •  Contraindications to certain methods
 •  Medical conditions that may be adversely affected 

by certain methods
 •  Medical conditions that may be improved by cer-

tain methods
 •  Risk factors that may be modified by certain 

methods
 •  Desire for future fertility (long term versus short 

term)
 •  Financial ability to pay for contraception
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SUMMARY

Barrier methods
 1.  Mechanism of action: Barrier devices block the pas-

sage of sperm into the cervix.
 2.  STD protection: Latex or polyurethane male condoms 

and the polyurethane female condom offer the most 
effective means of STD prevention, next to absti-
nence. Latex and polyurethane condoms offer protec-
tion against bacterial and viral STDs; natural (animal 
skin) membrane condoms do not.

 3.  Other barrier methods: Diaphragm and cervical caps 
(FemCap and Lea’s Shield).

 4.  Advantages: They are safe for medically compli-
cated patients and patients with contraindications to 
hormones.

 5.  Disadvantages: Contraceptive failure rates are as high 
as 40% (cervical cap) with “typical use,” and they 
require patient motivation and partner cooperation. 
They are better suited for older women.

Spermicides
 1.  The active ingredient in spermicides is nonoxynol-9.
 2.  Mechanism of action: Disruption of cell membrane of 

sperm.
 3.  Spermicides are available in many formulations, 

including foams, gels, suppositories, and films.
 4.  A spermicide-containing sponge (the Today sponge) is 

available without prescription.
 5.  Advantages: They are safe for medically compli-

cated patients and patients with contraindications to 
hormones.

 6.  Disadvantages: They require patient motivation and 
partner cooperation. They are also not very effective 
on their own and are often combined with other bar-
rier contraceptives, such as condoms or diaphragm.

 7.  Per WHO guidelines, nonoxynol-9 should not be used 
for STD protection in individuals who are at increased 
risk of HIV infection.

Oral contraceptive pills
 1.  Combined oral contraceptives: Ethinyl estradiol plus a 

progestin (which may be first, second, third, or fourth 
generation progestin). The older progestins are more 
potent but have more androgenic side effects and can 
adversely affect lipids. The newer progestins are not as 
potent but are lipid neutral.

 2.  Mechanism of action: Ovulation suppression, thicken 
cervical mucus, alter endometrial receptivity to the 
fertilized ovum.

 3.  Advantages: There are many noncontraceptive ben-
efits, including improvement of dysmenorrhea, ovu-
latory pain (mittelschmerz), iron-deficiency anemia, 
menses regulation, and acne vulgaris. They decrease 
the risk of ovarian and endometrial cancers and PID.

 4.  There is no convincing evidence that COCs increase 
the risk of breast, cervical, or liver cancer.

 5.  Potential complications: Thromboembolic events, 
arterial thrombotic events (stroke and myocardial 
infarction), hypertension, hepatic adenoma.

 6.  Adverse effects: BTB (most often the result of non-
compliance), nausea, and breast tenderness. These 
usually resolve within the first three cycles of use.

 7.  Contraindications: Estrogen-dependent malignancy, 
classic migraines, known or suspected pregnancy, 
a history of VTEs, or unexplained vaginal bleeding. 
Also, women who are 35 years of age or older and 
smoke (women younger than age 35 years who smoke 
can still use OCPs but should be encouraged to stop 
smoking). Common migraines (no aura) and obesity 
are not contraindications to COC use.

Oral contraceptive initiation
 1.  Quick start method: Initiate oral contraceptive pills on 

the day of the office visit.
 a.  Assess risk of pregnancy by last menstrual period 

and recent sexual activity and urine pregnancy test-
ing as needed.

 b.  Associated with higher pill adherence at 3 months 
compared with traditional delayed start.

 c.  No higher incidence of irregular bleeding.
 2.  The quick start method can be considered for other 

contraceptive methods (e.g., vaginal ring and transder-
mal patch).

Other estrogen-containing contraceptives
 1.  The mechanism of action, noncontraceptive benefits, 

adverse effects, and complications are essentially the 
same as for COCs.

 2.  Transdermal contraceptive patch (Ortho Evra): A 
patch is self-applied by the patient and changed each 
week for 3 weeks; then there is a patch-free week 
during which withdrawal bleeding occurs.

 a.  Major advantage: Less frequent dose schedule to 
increase compliance.

 b.  The patch may be less effective in women who 
weigh more than 198 lbs.

 c.  Side effects are similar to those for COCs. Local 
skin irritation is the most common complaint. Par-
tial or complete detachment is another side effect.

 3.  Contraceptive vaginal ring (NuvaRing): A small, flex-
ible ring made of ethylene vinyl acetate that releases 
15 mcg of ethinyl estradiol and 120 mcg of etonoges-
trel in a controlled-release manner. It is self-inserted 
by the patient, left in for 3 weeks, and then taken 
out for 1 week, during which withdrawal bleeding 
occurs.

 a.  Major advantage: Less frequent dose schedule to 
increase compliance.

 b.  Side effects are similar to those for COCs. 
Device-related events (slipping and dislodging) 
occur.

Continued
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Progestin-only methods
 1.  Mechanism of action: Thickens cervical mucus, inhibi-

tion of ovulation (less so with POPs than with COCs).
 2.  Major advantage: Can be used safely in breastfeeding 

women, medically complicated patients, and patients 
with contraindications to estrogen.

 3.  Progestin-only pills: Must be taken at almost the same 
time daily for contraceptive efficacy.

 4.  Depo-Provera: 150 mg intramuscularly or Depo-Sub Q 
Provera 104 mg subcutaneously every 11 to 13 weeks. 
Very effective (higher success rate than COCs).

 a.  Side effects include irregular spotting and bleeding 
that progressively decreases. Amenorrhea occurs in 
80% of women by 5 years of use.

 b.  Delayed return in fertility up to 1 year or more after 
cessation of use.

 c.  Noncontraceptive benefits: Improves seizures, ane-
mia, and endometriosis.

 d.  Associated with decrease in bone mineral den-
sity that returns to baseline following cessation  
of use.

 5.  Levonorgestrel IUD: Provides 5 years of continuous 
contraception.

 a.  Permits a rapid return to fertility following removal.
 b.  Associated with irregular spotting and bleeding. 

Twenty percent of users become amenorrheic at 1 
year.

 c.  FDA-approved for treatment of menorrhagia.
 6.  Single-rod progestin (Nexplanon): Contains 68 

mg of etonogestrel. Provides 3 years of continuous 
contraception.

 a.  It is inserted subdermally between the biceps and 
triceps muscle of the nondominant arm.

 b.  It permits a rapid return to fertility following removal.
 c.  The most common side effect is irregular bleeding 

that may persist for the duration of the use of the 
implant.

Copper intrauterine device
 1.  Mechanism of action: Creates sterile inflamma-

tory reaction in the endometrium that is essentially 
spermicidal.

 2.  FDA revision of eligibility criteria: Nulliparity and 
history of PID are no longer contraindications.

 3.  Contraindications: Current or recent PID, copper 
allergy, Wilson disease.

 4.  Major advantage: Safe for use in medically compli-
cated patients and patients with contraindications to 
estrogen.

 5.  Side effects: It can increase the duration and amount 
of bleeding in some woman. It is not the ideal choice 
for women with heavy, painful menses.

 6.  Rapid return to fertility following removal.
Natural family planning methods
 1.  Mechanism of action: No intercourse or protected 

intercourse on days of possible ovulation.

 2.  Rhythm (calendar) method: Patients calculate fertile 
days based on their own cycles.

 3.  Standard days method: Patients avoid sex on days 9 to 
19 of their menses.

 4.  Symptothermal method: Assess for cervical mucus 
changes and temperature increase of 0.1˚ C after  
ovulation.

 5.  Home ovulation predictor kits.
 6.  Advantages: They are safe in medically complicated 

patients and patients with contraindications to estro-
gen. They are also inexpensive (with the exception of 
ovulation kits).

 7.  Disadvantages: They are not practical or effective for 
women with irregular menses. They require patient 
motivation and partner cooperation.

Lactational amenorrhea method
 1.  Provides excellent pregnancy protection (nearly 98% 

effective) if the following criteria are met:
 a.  The infant is exclusively breastfed
 b.  The first postpartum menses has not occurred
 c.  It is within the first 6 months after birth
Disadvantage is that the first ovulation occurs before the 
first menses.
Sterilization: BTL, vasectomy, tubal occlusion
 1.  Should be limited to patients who truly desire perma-

nent contraception.
 2.  Reversals are difficult, expensive, and can lead to com-

plications (e.g., ectopic pregnancy).
 3.  There is no conclusive evidence that vasectomies are 

associated with prostate cancer, cardiovascular disease, 
decreased libido, erectile dysfunction, or decreased 
penile sensitivity.

 4.  Vasectomies can be performed in the outpatient set-
ting and thus have a relatively lower risk of complica-
tions than BTLs.

 5.  The tubal occlusion method involves hysteroscopic 
placement of coil devices into the fallopian tubes; the 
coil device stimulates a fibrotic growth reaction that 
effectively occludes the tubes. Patients must use an 
alternative contraceptive method until complete tubal 
occlusion has been confirmed approximately 3 months 
postinsertion.

Emergency contraception
 1.  Mechanism of action: Inhibit or delay ovulation. 

Other possible mechanisms include altering endome-
trial receptivity and alterations in tubal transport.

 2.  EC does not disrupt implantation and is therefore not 
an abortifacient.

 3.  Yuzpe method: Two doses of 100 mcg of ethinyl 
estradiol and either 1 mg of norgestrel or 0.5 mg of 
levonorgestrel administered 12 hours apart within 72 
hours of intercourse. Can use ordinary OCPs to make 
up these doses (e.g., two pills of Ovral in two doses).

 4.  Progestin-only method: 0.75 mg levonorgestrel orally 
in two doses, 12 hours apart, up to 72 hours after 

SUMMARY—cont’d
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intercourse. An alternative, evidence-based method is 
to take both 0.75 mg levonorgestrel tablets at once; 
this method can be used up to 120 hours after inter-
course. This method has less nausea and vomiting and 
better effectiveness than the Yuzpe method.

 5.  Plan B (two pills of 0.75 mg levonorgestrel each): 
FDA-approved progestin-only EC product. It is 
available without a prescription to individuals (male 
or female) age 18 years or older. Women younger 
than age 18 years still require a prescription from a 
clinician.

 6.  Ella, containing one pill of ulipristal acetate 30 mg. 
Ella is effective for up to 120 hours after unprotected 
intercourse.

 7.  Per ACOG recommendations, an advance prescrip-
tion for EC should be provided when necessary to 
eliminate barriers to timely access.

 8.  All sexually active women should be counseled about 
EC and provided with either a prescription for ECPs 
or information about EC. Resources include the EC 
hotline (888-NOT-2-LATE) and the Emergency 
Contraception Website (http://ec.princeton.edu).
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SUMMARY—cont’d

C H A P T ER  79

Spontaneous and Elective 
Abortion

CLINICAL CASE PROBLEM 1

Bleeding in the Middle of the Night

You receive a call at 3 am from your prenatal patient who 
is worried about bleeding and cramping that began 
several hours ago. This is the fourth pregnancy for 
your patient, which was a planned pregnancy. She has 
had two uncomplicated, spontaneous vaginal deliver-
ies and one elective abortion in the past. Her prenatal 
course to date has been uncomplicated. Two weeks 
ago, you obtained a first-trimester ultrasound study 
for dating purposes that revealed a 6-week intrauter-
ine pregnancy. She denies any fever, nausea, vomiting, 
dizziness, lightheadedness, shortness of breath, or arm 
or chest pain. Her cramps are becoming more intense, 
but she is managing to control the pain with a heating 
pad. She reports using approximately three sanitary 
pads in the past 6 hours for bleeding, none of which 
were soaked through. The patient is at home with her 
husband, who is a well-known patient of yours as well. 
They are very anxious and want to know what to do 
next.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  You advise your patient to:
 a.  come to your office first thing in the morning for an 

evaluation
 b.  take some ibuprofen and see you at her next sched-

uled prenatal visit
 c.  go to the emergency department because of sus-

pected ectopic pregnancy
 d.  go to the emergency department for an immediate 

dilation and curettage (D&C)
 e.  call an obstetrician-gynecologist to schedule an 

outpatient consultation

 2.  She follows your advice. The next day you see the patient 
and her husband in your office. She appears tearful but 
calm. Her temperature is 36.8˚ C, blood pressure is 
120/80 mm Hg, pulse is 80 beats per minute, and respi-
ratory rate is 16 breaths per minute. She reports that 
since she spoke to you, she has passed a few dime-sized 
clots but no obvious tissue. She continues to have lower 
abdominal cramping. You perform a speculum examina-
tion, which reveals some blood in the vaginal vault and a 
small amount of tissue protruding from an open, dilated 
cervical os. A bimanual examination reveals a 6-week-
size uterus with minimal tenderness but no peritoneal 
signs. The most likely diagnosis is:
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 a.  missed abortion
 b.  recurrent spontaneous abortion
 c.  complete abortion
 d.  incomplete abortion
 e.  inevitable abortion

 3.  All of the following would be appropriate management 
strategies except:

 a.  expectant management
 b.  uterine aspiration
 c.  medical management with vaginal misoprostol
 d.  exploratory laparoscopy
 e.  serial β-human chorionic gonadotropin (β-hCG) 

measurements

 4.  The patient chooses expectant management. She returns 
to your office in 2 weeks for another evaluation. She 
reports passing tissue 48 hours after you examined her 
in the office. Since then, she has had only minimal spot-
ting, and her pregnancy symptoms of nausea and breast 
tenderness have resolved. An ultrasound examination 
reveals a thickened, heterogeneous endometrial stripe 
and no evidence of an intrauterine pregnancy. What 
issues should be discussed during this office visit?

 a.  the need for uterine aspiration to remove retained 
products of conception

 b.  the need for a high-sensitivity urine pregnancy test 
to confirm completion of the miscarriage

 c.  the patient’s and her husband’s emotions about 
the pregnancy loss, whether they want to be preg-
nant again, and a review of contraceptive options if 
appropriate

 d.  a full genetic evaluation is needed to assess the cause 
of the miscarriage

 e.  it is better not to discuss the pregnancy loss because it 
will take the patient longer to recover from the event

CLINICAL CASE PROBLEM 2

An Unplanned Event

A 23-year-old female graduate student presents to the 
office for a “personal problem” as reported by your 
nurse. When you enter the room, she is noticeably tear-
ful. She has regular menses, and her last menstrual 
period was approximately 6 weeks ago. Today, she 
denies fever, vaginal bleeding, and abdominal pain. You 
perform a high-sensitivity urine pregnancy test, and the 
result is positive. On examination, the uterus is approx-
imately 6 weeks in size with no adnexal tenderness or 
masses. You tell the patient that she is approximately 6 
weeks pregnant. The patient is quiet and will not make 
eye contact with you.

 5.  Which of the following is the most appropriate next 
step in management?

 a.  congratulate the patient and schedule her initial 
prenatal visit

 b.  ask the patient how she feels about being pregnant
 c.  state that the urine pregnancy test result is probably 

a false positive and a serum beta β-hCG test is nec-
essary to confirm the diagnosis

 d.  tell her to go home and come back after she is ready 
to talk

 e.  send her for an ultrasound to obtain an accurate 
estimate of gestational age

 6.  The patient’s pregnancy options could include all the 
following except:

 a.  continuing the pregnancy and becoming a parent
 b.  continuing the pregnancy and pursuing adoption 

for the baby
 c.  ending the pregnancy by medication abortion (e.g., 

mifepristone and methotrexate)
 d.  ending the pregnancy by surgical (aspiration) 

abortion
 e.  pursuing any of the above options on the basis of 

what her partner wants

 7.  The following statements about mifepristone (the 
medication abortion pill) and emergency contracep-
tive pills (ECPs) are true except:

 a.  mifepristone disrupts an implanted pregnancy, 
whereas ECPs prevent pregnancy

 b.  mifepristone causes heavy bleeding and cramping, 
although ECPs may be associated with light spot-
ting and early or delayed menses

 c.  mifepristone is available without prescription to 
women aged 18 years or older

 d.  ECPs are available to women younger than 18 years 
by prescription only

 e.  parental consent is necessary for the use of mife-
pristone in some states but not for the use of ECPs

 8.  Which of the following is true regarding unintended 
pregnancy and elective abortion in the United 
States?

 a.  the United States has a relatively low abortion rate 
compared with most other Western, industrialized 
countries

 b.  one in four pregnancies in the United States ends in 
elective termination

 c.  one in four pregnancies in the United States is 
unintended (unplanned)

 d.  the mortality rate from a legal, first-trimester abor-
tion in the United States is approximately 1/10,000

 e.  the majority of abortions in the United States occur 
in the second trimester

CLINICAL CASE MANAGEMENT PROBLEM

Compare and contrast the differences between medi-
cation abortion and aspiration abortion with regard to 
efficacy, patient experience, and provider role.
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ANSWERS

 1.  a. This patient is most likely experiencing an early 
pregnancy loss (also called a spontaneous abortion, 
nonviable pregnancy, or early pregnancy loss), which 
is defined as a spontaneous pregnancy loss at less than 
20 weeks of gestation based on the last menstrual 
period. Because the patient appears to be hemody-
namically stable on the basis of your phone conversa-
tion, it is reasonable to have her evaluated first thing in 
the morning in your office. Furthermore, you already 
have preexisting documentation of an intrauterine 
pregnancy, which makes the possibility of an ectopic 
pregnancy highly unlikely. The concomitant presence 
of an ectopic and intrauterine pregnancy (referred to 
as a heterotopic pregnancy) is possible but is a very 
rare occurrence, with an incidence of 1:30,000 preg-
nancies. Reports estimate that heterotopic pregnan-
cies are on the rise, with an incidence as high as 1:2600 
pregnancies among certain high-risk subgroups, such 
as women who have undergone assisted reproductive 
interventions (e.g., in vitro fertilization).

Although sending the patient to the emergency depart-
ment immediately is a possible option, this will likely 
cause unnecessary waiting and anxiety for the couple. An 
immediate D&C is not necessary, given the fact that the 
patient is stable and not bleeding excessively. Most early 
pregnancy losses can be managed safely and effectively in 
the family medicine setting; a consultation with an obste-
trician-gynecologist is not mandatory and will depend 
on the clinician’s level of clinical comfort. Telling the 
patient to take ibuprofen and follow up at her next pre-
natal visit is not appropriate in the setting of undiagnosed 
first-trimester bleeding.

 2.  d. The patient is experiencing an incomplete abor-
tion. The terminology to describe nonviable pregnan-
cies was devised before the advent of ultrasonography 
and can be confusing. Traditionally, nonviable preg-
nancies are divided into different categories based 
on physical examination findings: (1) a threatened 
abortion refers to vaginal bleeding, with or without 
cramping, in the presence of a closed cervix; (2) an 
inevitable abortion refers to a dilated cervical os with-
out the passage of tissue; (3) an incomplete abortion 
refers to a dilated cervical os with the passage of some 
but not all products of conception; and (4) a complete 
abortion refers to the complete expulsion of the prod-
ucts of conception. Recurrent spontaneous abortion 
refers to three or more consecutive pregnancy losses. 
In clinical trials, fetal demise has been sonographically 
defined as an embryonic pole or crown-rump length 
between 5 and 40 mm without cardiac activity. An 
anembryonic pregnancy (commonly called a blighted 
ovum) refers to a gestational sac with a mean diameter 
between 16 and 45 mm without evidence of a fetal 
pole, inadequate growth of the gestational sac, or an 

increase in β-hCG levels of less than 15% during a 
2-day period in the presence of a yolk sac visualized 
on ultrasound examination.

 3.  d. Traditionally, clinicians performed immedi-
ate D&Cs to treat spontaneous abortions. Recent 
evidence provides support for the role of expectant 
management and medical management instead of sur-
gical intervention. Expectant management allows the 
patient time to complete the process of spontaneous 
abortion without any intervention. This process can 
occur during the course of 2 to 4 weeks, depending on 
the patient’s clinical symptoms and the patient’s and 
clinician’s level of comfort with waiting. Clinicians 
can monitor the progress of an ongoing pregnancy 
loss with serial β-hCG levels or ultrasound examina-
tion. The β-hCG level should double approximately  
every 48 hours in a viable intrauterine pregnancy. A 
rise of less than 50% is associated with an abnormal 
pregnancy. A change of less than 15% is considered 
to be a plateau, which is most predictive of an ec topic 
pregnancy. For incomplete spontaneous abortions, 
the success rate of expectant management is excel-
lent at 82% to 96%. However, the success rate of 
expectant management declines with missed abor-
tions, anembryonic pregnancy, or fetal or embryonic 
death (25% to 76%). They have a much higher suc-
cess rate with medical management using misoprostol 
intravaginally.

Medical management of incomplete abortion with miso-
prostol is another option for women. Misoprostol is a 
prostaglandin that causes cervical softening and uterine 
contractions. Based on a large, randomized trial, an initial 
dose of 800 mcg of misoprostol by vaginal insertion was 
associated with a complete expulsion rate of 84% by day 
8. Women with an anembryonic pregnancy or embryonic 
or fetal demise required a second dose of misoprostol for 
successful completion more often than did women with 
incomplete or inevitable abortions.

If the patient desires a surgical evacuation of the uterus 
for emotional reasons, providers who are trained in doing 
uterine aspiration (with either a handheld manual vac-
uum aspirator or an electrical vacuum aspirator) can do so 
safely in the outpatient setting with local anesthesia. Sur-
gical evacuation is also recommended for patients with 
heavy vaginal bleeding or septic abortion. An exploratory 
laparoscopy would be inappropriate in the setting of an 
uneventful incomplete spontaneous abortion.

 4.  c. Women and their partners may experience a 
range of emotions after an early pregnancy loss. If the 
pregnancy was a desired one, feelings of grief, guilt, 
and loss are common. Clinicians should inquire about 
these emotions and assure patients that they are not 
“responsible” for the pregnancy loss. If the preg-
nancy was not a desired one, women may feel a sense 
of relief because they have avoided the need for an 
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elective termination. Regardless of the situation, cli-
nicians should offer support and appropriate preven-
tive care at the time of the follow-up visit. Women 
and their partners should be asked about whether 
another pregnancy is desired and, if so, how soon. A 
tailored contraceptive plan or preconception coun-
seling should be offered, if appropriate. A thickened 
endometrial stripe is commonly seen after a medica-
tion abortion and does not require intervention if the 
patient is otherwise asymptomatic. Genetic counsel-
ing is not necessary after a single spontaneous abor-
tion. Recurrent spontaneous abortion (three or more 
consecutive abortions) deserves further investigation. 
Avoidance of discussing the pregnancy loss is unlikely 
to help the patient “get over” the event any quicker.

 5.  b. The most appropriate next step is to inquire how 
the patient is feeling about being pregnant. Given 
her body language and tearfulness, it would be pre-
sumptive to assume she is happy about the pregnancy 
and wants to begin prenatal care. Simple, open-ended 
questions asked in a nonjudgmental manner are useful 
for engaging the patient in a discussion (e.g., How are 
you feeling about this? And what does being pregnant 
right now mean for you and those involved in your 
life?). There is good reason to believe that the patient 
is 6 weeks pregnant on the basis of history, examina-
tion, and urine pregnancy test. A qualitative serum 
β-hCG level is not necessary to confirm pregnancy 
diagnosis. A false-positive result from a high-sensitiv-
ity (able to detect as low as 25 mIU/mL of β-hCG) 
urine pregnancy test is rare. Although ultrasound 
examination may be indicated at some point, depend-
ing on the patient’s clinical course, it is not the next 
most appropriate step in management.

 6.  e. Clinicians who care for women of reproductive 
age should be knowledgeable about various preg-
nancy options and resources for patients who pre-
sent with unintended pregnancy. Potential options 
include: (1) continuing the pregnancy and becoming 
a parent; (2) continuing the pregnancy and pursuing 
adoption for the baby; (3) undergoing a medication 
abortion; and (4) undergoing a surgical, or aspira-
tion, abortion. There are several medication abortion 
agents currently in clinical use, including methotrex-
ate (an antimetabolite), mifepristone (an antiproges-
tin), and misoprostol (a prostaglandin analogue). A 
detailed comparison of medication abortion protocols 
is beyond the scope of this chapter.

In 2000, the U.S. Food and Drug Administration (FDA) 
approved a medication abortion protocol using oral mife-
pristone (RU486) and oral misoprostol in women who 
are up to 49 days pregnant. On the basis of large, ran-
domized controlled trials, several evidence-based medi-
cation abortion protocols have extended the gestational 
age limit up to 56 to 63 days, depending on the route 

of misoprostol administration. Traditionally, D&C was 
used to perform first-trimester abortions. This procedure 
has largely been replaced by aspiration abortion, which 
involves removal of the pregnancy through suction with 
either a handheld syringe (manual vacuum aspirator) or 
an electric vacuum. Aspiration abortion has provided a 
safe alternative to D&C because there is no sharp curet-
tage of the endometrium involved. It is unethical to force 
a woman to pursue a pregnancy option (regardless if it is 
continuing or ending a pregnancy) solely on the basis of 
her partner’s desires. In ideal circumstances, the decision 
should involve both the patient and her partner (if there 
is a partner actively involved).

 7.  c. Mifepristone (RU486) is not available without a 
prescription. Providers must register with the distrib-
utor of RU486 to obtain the pills. In contrast, Plan B, a 
progestin-only dedicated ECP product, was approved 
in 2006 by the FDA as a dual-status medication for 
emergency contraception, meaning that it is available 
without prescription to women aged 18 years or older 
and by prescription only to females younger than 18 
years. ECPs do not disrupt an implanted pregnancy 
and are therefore not abortifacients as defined by the 
FDA, the National Institutes of Health, the Ameri-
can Medical Women’s Association, and the American 
College of Obstetricians and Gynecologists. Mife-
pristone, an antiprogestin, is an abortifacient and causes 
bleeding (that can be heavy and associated with clots) 
and cramping. Progestin-only ECPs are associated 
with mild side effects, including nausea, vomiting, and 
menstrual changes. Most commonly, ECPs may cause 
early-onset or delayed menses, depending on when 
they are taken in the menstrual cycle. Intermenstrual 
spotting is less commonly associated with ECPs.

Adolescents living in certain states need to obtain paren-
tal consent before using mifepristone for medication 
abortion. Currently, there are no states or federal laws 
that require minors to obtain parental consent before 
using contraception (including emergency contracep-
tion). In fact, Title X and Medicaid, two federal programs 
that fund family planning services in the United States, 
prohibit parental consent requirements for teens seeking 
contraception.

 8.  b. The United States has one of the highest abortion 
rates (1.06 million abortions in 2011) among devel-
oped countries, which can be attributed in a large part 
to relatively high rates of unintended pregnancy and 
a lack of widespread contraceptive use among those 
at highest risk for unplanned pregnancy. Half of all 
pregnancies in the United States are unintended, 
and half of unintended pregnancies end in elective 
abortion. Therefore, one of four pregnancies in the 
United States ends in an elective termination. The 
majority of abortions (88%) occur in the first trimes-
ter (12 weeks of gestational age or less). The mortality 
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rate from abortion in the United States has decreased 
significantly since the legalization of abortion in 1973 
to approximately 1 in 1 million for early abortions (8 
weeks or less). To place this risk in perspective, the 

risk of death associated with carrying a pregnancy to 
term is 12 times greater. The risk of mortality from 
a legal abortion increases with increasing gestational 
age (e.g., 1/11,000 at 21 weeks or more).

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Feature Mifepristone Abortion Aspiration Abortion

Efficacy 95% to 99% 99%
Procedure No instrumentation required (except in cases of 

incomplete abortion)
Involves uterine instrumentation

Number of visits Two visits minimum One visit minimum
Gestational age limit Varies by protocol

FDA protocol: up to 49 days
Evidence-based regimens: up to 56 days (buccal 
misoprostol) or up to 63 days (vaginal misoprostol)

Up to 13 6/7 weeks from last menstrual 
period

Pain management Oral analgesics (ibuprofen, acetaminophen with 
codeine)

Conscious sedation can be offered, if 
necessary

Provider and patient involvement Provider gives instructions, patient initiates the 
process at home

Provider performs procedure in the 
office

Time 90% of women complete the process in 24 hours 5- to 10-minute procedure
Bleeding pattern Same amount of blood loss as an aspiration abortion; 

more bleeding “seen” by the patient. Light bleeding, 
sometimes with clots, for 1 or 2 weeks after

Light bleeding for approximately 1 week; 
can continue on and off for 1 month

Common reasons for patient 
preference

May feel more “natural”; can be done in privacy of 
home

Requires only one visit; can leave office 
knowing she is not pregnant

SUMMARY

Spontaneous abortion
 1.  Defined as pregnancy loss at less than 20 weeks of ges-

tation based on last menstrual period. Also referred 
to as early pregnancy loss, nonviable pregnancy, and 
early pregnancy failure.

 2.  Classification based on history and physical examination
 a.  Threatened abortion: vaginal bleeding, with or 

without cramping, in the presence of a closed cervix.
 b.  Inevitable abortion: dilated cervical os without the 

passage of tissue.
 c.  Incomplete abortion: dilated cervical os with the 

passage of some but not all products of conception.
 d.  Missed abortion: pregnancy in which there is fetal 

demise but no uterine activity to expel the products 
of conception.

 e.  Complete abortion: complete expulsion of the 
products of conception.

 3.  Classification based on ultrasound findings
 a.  Embryonic or fetal demise: embryonic pole or 

crown-rump length between 5 and 40 mm without 
cardiac activity.

 b.  Anembryonic pregnancy (blighted ovum): gesta-
tional sac with a mean diameter between 16 and 
45 mm without evidence of a fetal pole, inadequate 
growth of the gestational sac.

 4.  Recurrent, spontaneous abortions: three or more con-
secutive pregnancy losses.

 5.  Heterotopic pregnancy: the concomitant presence of 
an ectopic and intrauterine pregnancy; a relatively rare 
occurrence, although the incidence is increasing, par-
ticularly among women who have undergone assisted 
reproductive technologies.

 6.  Treatment: traditionally managed by D&C only. 
Recent evidence and clinical practice support the role 
of expectant management or medical management:

 a.  Monitor progress with serial β-hCG levels or ultra-
sound examination.

 b.  The β-hCG level should double approximately 
every 48 hours in a viable intrauterine pregnancy.

 c.  Misoprostol, a prostaglandin, can be used to treat 
early pregnancy failure.

 d.  Women with incomplete or inevitable abortion may 
have a higher rate of success than women with anem-
bryonic pregnancy or embryonic or fetal demise.

 7.  Treatment with uterine aspiration may be preferred 
by some patients and necessary in cases of failed med-
ical or expectant management:

 a.  Uterine aspiration can be accomplished with a 
handheld 60-mL syringe (manual vacuum aspira-
tion) or an electrical vacuum machine.
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SUMMARY—cont’d

 b.  Uterine aspiration can be done safely with local 
anesthesia in the outpatient setting.

 8.  RhoGAM (50 mcg) should be given to all Rh-nega-
tive women with a threatened, complete, or induced 
abortion.

 9.  Comprehensive management of early pregnancy loss 
includes addressing the emotions of women and their 
partners, inquiring about future plans for pregnancy, 
and offering contraceptive or preconception planning 
as appropriate.

Elective abortion
 1.  Comprehensive pregnancy options counseling for 

women who present with an unintended pregnancy 
include discussion of the following:

 a.  Continuing the pregnancy and becoming a parent
 b.  Continuing the pregnancy and pursuing adoption 

for the baby
 c.  Undergoing a medication or aspiration abortion
 2.  Medication abortion offers an alternative to aspiration 

abortion for appropriate candidates.
 3.  The FDA-approved medication abortion protocol 

(mifepristone and misoprostol) is approved for use in 
women who are up to 49 days pregnant.

 4.  There are alternative, widely used evidence-based reg-
imens for medication abortion with mifepristone and 
misoprostol that demonstrated excellent efficacy and 
safety in women up to 56 to 63 days pregnant.

 5.  Half of all pregnancies in the United States are unin-
tended, and half of these pregnancies end in elective 
abortion.

 6.  The mortality rate of a legal, first-trimester elec-
tive abortion is approximately 1 in 1 million, and it 
increases with increasing gestational age.

 7.  Mifepristone (RU486) disrupts an implanted preg-
nancy and is medically defined as an abortifacient. In 
contrast, ECPs do not disrupt an implanted pregnancy.

 8.  Plan B One-Step, an FDA-approved progestin-only 
emergency contraceptive product, is available without 
prescription to consumers aged 18 years or older and 
by prescription only to females younger than 18 years. 
A new emergency contraceptive agent Ella (ulipristal 
acetate), a progesterone antagonist, was approved by 
the FDA in November 2010.

 9.  The majority of elective abortions in the United States 
are performed in the first trimester.
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C H A P T ER  80

Sexually Transmitted Diseases

CLINICAL CASE PROBLEM 1

A 24-Year-Old Woman with Diffuse Abdominal 
Pain

A 24-year-old woman comes to the emergency room with 
a 2-day history of lower abdominal pain, fever, chills, and 
malaise. The patient also complains of nausea and multi-
ple episodes of vomiting in the past 24 hours. On physical 
examination, there is bilateral adnexal tenderness, muco-
purulent cervical discharge, and cervical motion tender-
ness. The patient has a temperature of 40˚ C. Her last 
menstrual period was 4 weeks ago, and her pregnancy 
test is negative. She admits to being sexually active but 
denies a history of any sexually transmitted diseases 
(STDs). She is currently not using any birth control.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  acute appendicitis
 b.  acute pelvic inflammatory disease (PID)
 c.  uncomplicated cervicitis
 d.  ectopic pregnancy
 e.  threatened abortion

 2.  What is the most appropriate intervention for this 
patient?

 a.  hospitalize the patient for parenteral treatment
 b.  hospitalize the patient for immediate surgical 

treatment
 c.  begin outpatient treatment with follow-up within 

24 hours
 d.  begin outpatient treatment with follow-up in 1 week
 e.  begin outpatient treatment with follow-up if her 

condition worsens

 3.  If hospitalization was chosen for this patient, which of 
the following is an acceptable first-line parenteral reg-
imen for her condition?

 a.  intravenous (IV) ampicillin and gentamicin
 b.  IV cefoxitin and oral doxycycline
 c.  IV ceftriaxone only
 d.  IV ciprofloxacin only
 e.  IV ampicillin only

 4.  If outpatient management was chosen for this patient, 
which of the following is an acceptable first-line treat-
ment for mild-to-moderate PID according to the U.S. 
Centers for Disease Control and Prevention (CDC) 
guidelines?

 a.  levofloxacin 500 mg orally once daily for 14 days 
with or without metronidazole 500 mg orally twice 
a day for 14 days

 b.  ceftriaxone 250 mg intramuscularly (IM) in a single 
dose

 c.  ceftriaxone 250 mg IM in a single dose, plus doxy-
cycline 100 mg orally twice a day for 14 days, with 
or without metronidazole 500 mg orally twice a day 
for 14 days

 d.  ofloxacin 400 mg orally twice a day for 14 days with 
or without metronidazole 500 mg orally twice a day 
for 14 days

 e.  Only doxycycline 100 mg orally twice a day for 14 days

 5.  Which of the following statements regarding the rela-
tionship between combined oral contraceptive pills 
(OCPs) and this patient’s condition is true?

 a.  OCPs decrease the risk of this condition
 b.  OCPs increase the risk of this condition
 c.  OCPs have no influence on this condition
 d.  OCPs are contraindicated in patients with this 

condition
 e.  OCPs should be discontinued temporarily with this 

condition

 6.  Which of the following organisms is not associated 
with the condition described in this case?

 a.  Neisseria gonorrhoeae
 b.  Chlamydia trachomatis
 c.  Gardnerella hominis
 d.  Bacteroides fragilis
 e.  group A β-hemolytic streptococcus

 7.  All of the following are direct risk factors for PID except:
 a.  having new or multiple sexual partners
 b.  living in an area with a high prevalence of N. gonor-

rhoeae and/or C. trachomatis
 c.  being age 25 years or younger
 d.  previous or current use of an intrauterine device (IUD)
 e.  a previous history of STD or PID

 8.  Which of the following is (are) a complication(s) of 
disseminated gonococcal infection (DGI)?

 a.  arthritis
 b.  tenosynovitis
 c.  bacteremia
 d.  endocarditis
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 19-Year-Old Woman with Complaints  
of Vaginal Discharge

A 19-year-old sexually active woman presents to your 
office with complaints of yellow vaginal discharge and 
intermittent postcoital vaginal bleeding for 1 week. She 
otherwise feels well. Her blood pressure is 120/60 mm 
Hg, and her temperature is 37° C. On examination, there 
is purulent discharge visible, coming out of the endocervi-
cal canal. After you collect vaginal fluid for a wet prep and 
cervical samples for gonorrhea and chlamydia cultures, 
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you note bleeding at the cervical os. Upon bimanual 
examination, the patient complains of tenderness upon 
cervical palpation but denies uterine or adnexal tender-
ness. Wet prep reveals vaginal pH 4; negative whiff test; 
20 white blood cells (WBCs) per high power field; and no 
clue cells, trichomonads, or pseudohyphae.

 9.  As recommended by the CDC STD treatment guide-
lines (2010), which of the following is first-line treat-
ment for this patient’s condition?

 a.  levofloxacin 250 mg orally in a single dose
 b.  ciprofloxacin 500 mg orally in a single dose
 c.  ceftriaxone 125 mg IM in a single dose plus appro-

priate treatment for chlamydia if chlamydial infec-
tion is not ruled out

 d.  levofloxacin 250 mg orally in a single dose plus 
appropriate treatment for chlamydia if chlamydial 
infection is not ruled out

 e.  ciprofloxacin 500 mg orally in a single dose plus 
appropriate treatment for chlamydia if chlamydial 
infection is not ruled out

 10.  The U.S. Preventive Services Task Force (USPSTF) 
recommends the following women be screened for 
chlamydial disease:

 a.  all women age 25 years or younger who are sexu-
ally active, and any other asymptomatic women at 
increased risk for chlamydial infection

 b.  only women who have risk factors for chlamydial 
infection

 c.  only women who have proven infection with N. 
gonorrhoeae

 d.  only women with signs and symptoms of active 
cervicitis

 e.  only pregnant women with signs and symptoms of 
active cervicitis

CLINICAL CASE PROBLEM 3

A 24-Year-Old Man with Dysuria

A 24-year-old heterosexually active man comes to your 
office with complaints of a 2-day history of dysuria. He 
denies fever, urgency, frequency, or hematuria. Physical 
examination reveals no suprapubic or costovertebral 
tenderness. Urologic examination reveals mucopuru-
lent urethral discharge, nontender testes, normal pros-
tate examination, and no penile lesions. Urine analysis 
is positive for leukocyte esterase, but it is negative for 
nitrite and blood. You send a swab of his urethral dis-
charge for gram stain.

 11.  The patient’s urethral gram stain reveals 20 WBCs 
per high power field. There are no intracellular 
gram-negative diplococci seen. What is the most 
likely diagnosis in this patient?

 a.  gonorrhea
 b.  acute prostatitis

 c.  acute epididymitis
 d.  nongonococcal urethritis (NGU)
 e.  bacterial cystitis

 12.  What is the most likely organism causing this 
condition?

 a.  C. trachomatis
 b.  Ureaplasma urealyticum
 c.  Trichomonas vaginalis
 d.  N. gonorrhoeae
 e.  herpes simplex virus

 13.  What is first-line treatment for this patient’s 
condition?

 a.  levofloxacin 500 mg orally daily for 7 days
 b.  doxycycline 100 mg orally twice a day for 7 days
 c.  erythromycin base 500 mg orally four times a day 

for 7 days
 d.  ofloxacin 300 mg orally twice a day for 7 days
 e.  ceftriaxone 125 mg IM in a single dose

 14.  You prescribe an appropriate antibiotic regimen 
for this patient and his current sexual partner. He 
returns to your office stating that he and his part-
ner have completed the recommended treatment. 
They have been in a monogamous relationship 
since then. His symptoms have resolved com-
pletely. He wants to know if further testing can 
be done to make sure the “infection is gone.” You 
advise him that:

 a.  he should have a “test of cure” in 2 weeks
 b.  he should have a test of cure in 6 months
 c.  both he and his partner should have a test of cure 

in 2 weeks
 d.  both he and his partner should have a test of cure 

in 6 months
 e.  No test of cure is needed.

CLINICAL CASE PROBLEM 4

A 23-Year-Old Female Graduate Student 
Presents for Her Annual Examination

A 23-year-old female graduate student presents to 
your office for her annual gynecologic examination. 
She has been sexually active for 4 years with the 
same partner. She is up-to-date with cervical cancer 
screening, and her Papanicolaou (Pap) smear is nor-
mal. The patient appears worried and says she wants 
to be checked for “that HPV virus.” Several of her 
friends have had abnormal Pap smears and were told 
that the human papillomavirus (HPV) was responsible 
for these findings. She asks how to prevent getting 
HPV and whether there are treatments to “get rid of 
it.” On examination, her external genitalia and cervix 
appear normal without evidence of lesions. Bimanual 
examination reveals a small, anteverted uterus with no 
masses.
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 15.  You inform the patient that:
 a.  there is nothing she can do to prevent getting 

HPV except stay in a monogamous relationship
 b.  consistent condom use will completely protect her 

from HPV transmission
 c.  she is a candidate for the HPV vaccine
 d.  she is not eligible for the HPV vaccine because she 

is already sexually active
 e.  she and her boyfriend should be tested for HPV 

immediately

 16.  Which of the following statements is true about 
HPV?

 a.  the majority of cervical cancers can be attributed 
to HPV 16 and 18

 b.  the majority of cervical cancers can be attributed 
to HPV 6 and 11

 c.  the majority of genital warts can be attributed to 
HPV 16 and 18

 d.  it is a rare STD predominantly seen in sex 
workers

 e.  it is a rare STD predominantly seen in homosexual 
men

CLINICAL CASE PROBLEM 5

A 25-Year-Old Woman with Vulvar “Growths”

A 25-year-old sexually active woman comes to your 
office with a 2-week history of “growths” in the vul-
var region. On examination, you find multiple “cau-
liflower” verrucous lesions on the labia majora and 
minora.

 17.  What is the most likely diagnosis in this patient?
 a.  condyloma lata
 b.  condyloma acuminatum
 c.  herpes simplex type 1
 d.  herpes simplex type 2
 e.  genital acrochordon (skin tags)

 18.  All of the following are acceptable treatments for this 
condition except:

 a.  podophyllin
 b.  trichloroacetic acid
 c.  carbon dioxide laser
 d.  interferon
 e.  acyclovir

 19.  The patient should be counseled that:
 a.  treatment for genital warts prevents further 

recurrences
 b.  treatment for genital warts prevents transmission 

to her partner
 c.  she should have a regular Pap smear every 6 

months from now on
 d.  recurrence of genital warts is common
 e.  she should be suspicious of partner infidelity

 20.  Which of the following statements about syphilis is 
true?

 a.  primary syphilis is associated with a single, painful 
chancre

 b.  secondary syphilis is associated with skin lesions 
and lymphadenopathy

 c.  latent syphilis is associated with constitutional 
symptoms

 d.  treatment for primary syphilis is oral penicillin
 e.  the recommended treatments for early latent and 

late latent syphilis are the same

 21.  Which of the following statements about syphilis 
testing is true?

 a.  dark field microscopy of lesion exudates is the most 
convenient way to confirm Treponema pallidum

 b.  nontreponemal tests (e.g., rapid plasma reagin 
[RPR]) can be falsely positive in certain medical 
conditions

 c.  treponemal-specific test (e.g., fluorescent trepo-
nemal antibody absorption [FTA-ABS] test) titers 
decline after syphilis treatment

 d.  RPR titers can be used interchangeably with the 
Venereal Disease Research Laboratory (VDRL) test

 e.  treponemal test antibody titers can be used to 
monitor treatment response

 22.  What is the treatment of choice in patients who are 
not allergic to penicillin for primary, secondary, or 
early latent syphilis (syphilis acquired within the pre-
ceding year without evidence of disease)?

 a.  benzathine penicillin G 2.4 million units IM in a 
single dose

 b.  benzathine penicillin 2.4 million units IM in three 
doses, at 1-week intervals

 c.  aqueous crystalline penicillin G IV 18 to 24 mil-
lion units a day for 10 to 14 days

 d.  levofloxacin 250 mg orally a day for 7 days
 e.  doxycycline 100 mg orally twice a day for 7 days

CLINICAL CASE PROBLEM 6

A 24-Year-Old Woman with Genital Lesions

A 24-year-old woman comes to your office with a 
2-day history of dysuria accompanied by painful genital 
lesions that have coalesced to form ulcers. The patient 
also has fever, malaise, myalgias, and a headache. 
There is no previous history of this condition. She has 
had three sexual partners in the past and inconsistently 
uses barrier contraceptive methods.

 23.  You tell the patient the most likely diagnosis is:
 a.  herpes simplex infection
 b.  chancroid
 c.  lymphogranuloma venereum
 d.  granuloma inguinale
 e.  primary syphilis
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 24.  Which of the following statements concerning the 
patient’s condition is false?

 a.  transmission of infection can occur during asymp-
tomatic periods

 b.  duration of viral shedding may be reduced with 
appropriate therapy

 c.  time needed to heal lesions may be reduced with 
appropriate therapy

 d.  frequency of recurrent episodes can be reduced 
with appropriate suppressive therapy

 e.  subclinical viral shedding can be eliminated with 
appropriate suppressive therapy

 25.  Which of the following statements about human 
immunodeficiency virus (HIV) is false?

 a.  HIV testing should be offered to all patients seek-
ing evaluation for STDs

 b.  the HIV-2 strain is endemic to the United 
States

 c.  HIV testing is available through urine, oral muco-
sal, and blood samples

 d.  initial positive screening test should be followed by 
a more specific confirmatory test

 e.  if initial testing was done less than 3 months 
from the time of exposure, a repeat test should 
be done

 26.  Strategies for the screening and diagnosis of HIV 
should include

 a.  mandatory testing
 b.  consent for HIV testing with an opportunity to 

decline
 c.  further testing for STDs only if symptoms are 

present
 d.  a chest radiograph
 e.  a tuberculin skin test

 27.  Which of the following accurately describes the nat-
ural history of HIV?

 a.  acute retroviral syndrome is usually asymp-
tomatic

 b.  antiretroviral therapy has no effect on the rate of 
immune system decline

 c.  the median time between HIV infection and 
acquired immunodeficiency syndrome (AIDS) is 
10 years in untreated patients

 d.  opportunistic infections generally occur when 
CD4 counts are greater than 1000

 e.  in untreated individuals with HIV infection, only 
50% will develop AIDS

ANSWERS

 1.  b. This patient meets diagnostic criteria for acute 
PID. The clinical diagnosis of acute PID is imprecise, 
and episodes of PID often go unrecognized. Clini-
cians need to maintain a low threshold of suspicion 
and consider epidemiologic factors when diagnosing 
PID. Patients who are young, have multiple sexual 
partners, live in high-prevalence areas for gonor-
rhea or chlamydia, do not use barrier contraception, 
and have a history of previous PID are at highest 
risk. According to the CDC STD treatment guide-
lines, empiric treatment for PID should be initiated 
in young sexually active women who report pelvic or 
lower abdominal pain and no other etiology can be 
identified as the cause of pain and the one of the fol-
lowing diagnostic criteria are met: (a) cervical motion 
tenderness, (b) uterine tenderness, or (c) adnexal ten-
derness. Other criteria that increase specificity of the 
diagnosis include the following: (1) oral temperature 
greater than 38.3° C, (2) abnormal cervical or vaginal 
mucopurulent discharge, (3) the presence of WBCs 
on saline microscopy of vaginal fluid, (4) elevated 
erythrocyte sedimentation rate (ESR), (5) elevated 
C-reactive protein (CRP), or (6) laboratory docu-
mentation of cervical infection with N. gonorrhoeae or  
C. trachomatis. More invasive studies, such as endome-
trial biopsy to document endometritis, laparoscopy, 
transvaginal ultrasound, or magnetic resonance imag-
ing to document tubal disease, are sometimes neces-
sary in select cases to confirm diagnosis.

The differential diagnosis of acute PID is broad and 
includes disorders of any of the three organ systems 
within the pelvis: (1) the reproductive tract (adnexal 
torsion, ectopic pregnancy, and threatened abortion), 
(2) the gastrointestinal tract (appendicitis, diverticulitis, 
and regional ileitis), and (3) the urinary tract (cystitis and 
pyelonephritis). The patient in Clinical Case Problem 1 
most likely has acute PID given her history and exam-
ination. The presence of vaginal discharge and pelvic 
findings makes acute appendicitis less likely. Uncompli-
cated cervicitis does not present with systemic symptoms. 
The negative pregnancy test makes ectopic pregnancy 
or threatened abortion unlikely. Pregnancy should be 
excluded in all women of reproductive age presenting 
with abdominal and pelvic symptoms.

 2.  a. Early treatment of acute PID decreases the prob-
ability of tubal scarring and subsequent infertility. 
The incidence of infertility is 15% after one episode 
of untreated or inadequately treated PID. In the past, 
it was generally advocated to hospitalize all patients 
for parenteral antibiotics to ensure successful eradi-
cation of infection. However, there are no data avail-
able to support that inpatient treatment results in 
better outcomes than outpatient treatment or that 
benefits exceed cost. In practice, the decision for 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss risk factors for hepatitis B and preventive strat-
egies to reduce transmission.
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hospitalization is made on an individual basis depend-
ing on severity of disease and patient factors such as 
compliance. The CDC suggests hospitalization in the 
following circumstances: (1) observation for potential 
surgical emergencies that cannot be excluded (e.g., 
appendicitis); (2) patients who are pregnant; (3) failed 
outpatient treatment; (4) severe illness such as high 
temperature, nausea, or vomiting; or (5) the presence 
of a tuboovarian abscess. In this patient’s case, her 
high fever, nausea, and vomiting would be an indi-
cation for hospitalization for parenteral antibiotics. 
Surgical interventions are not routinely needed for 
suspected PID.

 3.  b. The treatment for acute PID should include 
broad-spectrum coverage for N. gonorrhoeae, C. tracho-
matis, anaerobes, gram-negative bacteria, and strep-
tococci. The 2015 CDC STD treatment guidelines 
recommend the following as acceptable regimens 
for parenteral treatment of PID: (1) cefotetan 2 g IV 
every 12 hours or cefoxitin 2 g IV every 6 hours plus 
doxycycline 100 mg orally or IV every 12 hours or (2) 
clindamycin 900 mg IV every 8 hours plus gentami-
cin loading dose IV or IM (2 mg/kg of body weight) 
followed by a maintenance dose (1.5 mg/kg) every 8 
hours. Parenteral therapy should continue for at least 
24 hours after clinical improvement, at which time the 
transition can be made to oral antibiotics.

 4.  c. The CDC treatment guidelines for STDs are 
updated yearly and available at the CDC (Website: 
www.cdc.gov/std/tg2015/pid.htm). You should con-
sult the CDC Website for the most recent treatment 
guidelines. Historically, in April 2007, the CDC issued 
new guidelines for the outpatient treatment of gono-
coccal infections and associated conditions. Based on 
epidemiologic data that revealed an alarming rise in the 
incidence of fluoroquinolone-resistant strains of gonor-
rhea, the CDC no longer recommends fluoroquino-
lones as first-line treatment for gonorrhea infections and 
associated conditions. Therefore, the preferred treat-
ment of uncomplicated adult gonococcal urethritis, 
cervicitis, and proctitis as recommended by the CDC in 
2015 is as follows: (1) ceftriaxone 250 mg IM in a single 
dose or (2) cefixime 400 mg orally in a single dose plus 
treatment for chlamydia if chlamydia infection is not 
ruled out (e.g., azithromycin 1 g orally in a single dose 
or doxycycline 100 mg orally twice a day for 7 days).

The recommended outpatient treatment regimens for 
PID as of this printing include the following:
 1.  Ceftriaxone 250 mg IM (or other parenteral 

third-generation cephalosporin) in a single dose 
plus doxycycline 100 mg orally twice a day for 14 
days with or without metronidazole 500 mg orally 
twice a day for 14 days, or

 2.  Cefoxitin 2 g IM in a single dose and probenecid 
1 g orally in a single dose plus doxycycline 100 mg 

orally for 14 days with or without metronidazole 
500 mg orally twice a day for 14 days, or

 3.  Other parenteral third-generation cephalosporin 
(e.g., ceftizoxime or cefotaxime) plus doxycycline 
100 mg orally for 14 days with or without metro-
nidazole 500 mg orally twice a day for 14 days

As noted, outpatient PID regimens may be given with 
or without metronidazole if coverage for anaerobic bac-
teria or concomitant treatment for bacterial vaginosis 
is desired. The choice to add metronidazole to these 
regimens is based on the assumption that PID involves 
a broad spectrum of organisms that are present in the 
pelvic cavity, including anaerobes. Empiric treatment 
should be initiated in all male sex partners who had sexual 
contact during the 60 days preceding the patient’s onset 
of symptoms. In cases in which cephalosporin therapy is 
not appropriate or feasible, fluoroquinolone therapy can 
be considered based on local prevalence rates, individual 
risk, and gonorrhea testing results. Again please consult 
the CDC Website for the latest treatment recommenda-
tions: www.cdc.gov/std/default.htm.

 5.  a. Past epidemiologic studies have demonstrated that 
OCPs have a protective effect against PID. The pro-
posed mechanism is believed to be multifactorial: (1) pro-
gestin-induced thickening of cervical secretions inhibits 
bacterial ascent into the upper genital tract; (2) decreased 
menstrual blood flow, which may decrease the risk of 
menstrual blood potentially acting as a culture medium; 
(3) decreased cervical dilation at mid-cycle and menstru-
ation; and (4) decreased strength of uterine contractions. 
OCPs do not decrease the risk of lower genital tract dis-
ease against chlamydia but, in fact, have been associated 
with an increased risk of cervicitis. One theory to explain 
these epidemiologic findings is that OCPs promote cer-
vical ectopy, the eversion of delicate columnar cells from 
the cervical os onto the portio (outer surface) of the cervix. 
This in turn leaves columnar cells exposed to the vagina 
and vulnerable to infection. By contrast, some experts 
argue that the association between OCPs and lower geni-
tal tract infection may be a result of a detection bias, such 
that cervical ectopy could facilitate better collection of 
chlamydial organisms. Regardless, all OCP users need to 
be advised that OCPs alone do not prevent transmission 
of STDs. Counseling should focus on abstinence, consis-
tent condom use, and/or engaging in a stable, monoga-
mous relationship to minimize risk.

 6.  e. The most common organisms associated with 
acute PID are N. gonorrhoeae and C. trachomatis. Many 
episodes of PID are polymicrobial and involve anaer-
obic organisms such as B. fragilis and Peptostreptococ-
cus. Microorganisms that include vaginal flora such as 
Gardnerella vaginalis and Streptococcus agalactiae have 
also been associated with PID. Group A β-hemolytic 
streptococcus (streptococcus associated with bacte-
rial pharyngitis) is not associated with acute PID.
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 7.  d. Overall, the incidence of PID for IUD users is 
similar to that of the general population. There is an 
increased risk of PID limited to the first 20 days after 
insertion of an IUD, suggesting that placement of the 
device may promote ascension of bacteria into the 
upper genital tract. Specifically, the incidence of PID 
is 9.6/1000 women-years during the peri-IUD inser-
tion period but then decreases to an incidence similar to 
that of non-IUD users (1.3/1000). After the immediate 
postinsertion period, the risk of PID is not related to 
IUD use but, rather, to sexual behavior. Choices a, b, c, 
and e are known risk factors for PID.

 8.  e. Gonococcal arthritis-dermatitis syndrome is the 
most common clinical manifestation of DGI and con-
sists of tenosynovitis, arthritis, and a pustular or papular 
rash. Meningitis and endocarditis are rare complications 
of bacteremic gonococcal infection. Gonococcal infec-
tion at other sites in adults includes gonococcal conjunc-
tivitis and gonococcal epididymitis.

 9.  c. As discussed in answer 4, the preferred treatment of 
uncomplicated adult gonococcal urethritis, cervicitis, or 
proctitis no longer includes fluoroquinolones. First-line 
regimens include (1) ceftriaxone 250 mg IM in a single 
dose plus azithromycin 1 g orally as a single dose or (2) 
cefixime 400 mg orally in a single dose plus azithromycin 
1 g orally as a single dose. Ceftriaxone provides excellent 
cure rates for uncomplicated gonorrhea, eradicating 99% 
of infections in clinical trials. Cefixime also has excellent 
efficacy (97.4%) but less than that of ceftriaxone. The 
advantage of cefixime is that it can be orally administered. 
The prevalence of fluoroquinolone-resistant gonorrhea 
(QRNG) has risen at an alarming rate, and it is no longer 
a disease limited to certain regions (e.g., Hawaii and Cal-
ifornia) or subpopulations (e.g., men who have sex with 
men). In June 2006, the estimated national prevalence of 
QRNG was 13%. Therefore, fluoroquinolones are no 
longer considered first-line therapy for gonorrheal infec-
tions. Patients with gonorrhea often have coinfection 
with chlamydia; this has led to the recommendation that 
dual treatment therapy be performed. All treatment reg-
imens as noted previously should include either azithro-
mycin or doxycycline if chlamydial infection is not ruled 
out. Azithromycin is often a better choice as it improves 
compliance and has lower resistance patterns compared 
with tetracyclines.

 10.  a. The USPSTF strongly recommends screening 
all women age 25 years or younger and other asymp-
tomatic women at risk for infection (multiple sexual 
partners, inconsistent use of barrier contraceptives, 
and previous history of STD/PID) for chlamydia. 
These recommendations are based on epidemiologic 
data showing that the prevalence and risk of chlamydia 
infection is greater in women age 25 years or younger, 
as well as evidence that community-based screening 

reduces the prevalence of disease. Because chlamydia 
infections are often asymptomatic, screening based on 
symptoms and signs alone would be inadequate. Chla-
mydia infections can occur in the absence of gonor-
rheal disease; therefore, it would be inappropriate to 
only screen women who are gonorrhea positive for 
chlamydia. For gonorrhea screening, the USPSTF 
recommends that all women who are sexually active, 
including women who are pregnant, be screened if 
they are at increased risk for infection.

 11.  d. This patient has NGU. Urethritis can be associ-
ated with dysuria or mucopurulent discharge or can 
be completely asymptomatic. Patients presenting with 
urethritis should be investigated thoroughly for other 
urologic etiology, such as cystitis, prostatitis, or epi-
didymitis. The patient’s normal testicular and prostate 
examinations make epididymitis and prostatitis less 
likely. A diagnosis of urethritis can be made on any 
of the following signs: (1) mucopurulent or purulent 
urethral discharge; (2) gram stain of urethral secre-
tions revealing five or more WBCs per oil immersion 
field; or (3) positive leukocyte-esterase test on first-
void urine or microscopic urine examination revealing 
10 or more WBCs per high power field. Testing for 
both N. gonorrhoeae and C. trachomatis is recommended 
to confirm the diagnosis. NGU can be diagnosed if a 
patient has urethritis with no evidence of gonorrhea 
infection, as evidenced by the absence of gram-nega-
tive diplococci on urethral gram stain.

 12.  a. C. trachomatis is the most frequent cause of 
NGU (15% to 55% of cases), although the preva-
lence varies by age groups. Other organisms that may 
be associated with NGU include U. urealyticum and 
Mycoplasma genitalium, which are difficult to detect. 
Less frequent causes of NGU include T. vaginalis and 
herpes simplex virus. All individuals who have had 
sexual contact with the index case within the past 60 
days should be identified and referred for evaluation 
and treatment.

 13.  b. First-line treatment for uncomplicated urethral 
C. trachomatis infection includes doxycycline 100 mg 
orally twice a day for 7 days or azithromycin 1 g orally 
in a single dose. The advantage of azithromycin is that 
a single-dose regimen enhances patient compliance. 
Alternative second-line treatments include oral eryth-
romycin, levofloxacin, or ofloxacin for 7 days. Female 
patients with chlamydial cervicitis should undergo 
the same treatment regimen as for male patients with 
NGU. Patients should abstain from sexual intercourse 
for 1 week after therapy has been initiated. After 1 
week, they may resume sexual activity provided that 
their symptoms have resolved and their partners have 
received appropriate treatment. Ceftriaxone is not 
indicated for treatment of NGU.
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 14.  e. The CDC does not recommend routine “tests 
of cure” in patients who have completed recom-
mended regimens for uncomplicated chlamydia 
infections unless symptoms persist, reinfection is 
suspected, or the patient is pregnant. Most post-
treatment infections are a result of reinfection and 
not failed therapy.

 15.  c. The quadrivalent HPV vaccine (Gardasil) con-
sists of noninfectious viral-like particles and provides 
immunity to HPV 6, 11, 16, and 18; collectively, 
these viruses are responsible for two thirds of cervical 
cancers (HPV 16 and 18) and 90% of genital warts 
(HPV 6 and 11). The vaccine consists of three shots 
given at 0, 2, and 6 months. The combined efficacy 
of the quadrivalent HPV vaccine ranged from 98% to 
100%. All sexually active patients should be encour-
aged to maintain stable, monogamous relationships. 
The Advisory Committee on Immunization Prac-
tices (ACIP) recommends that clinicians target girls 
11 or 12 years of age for routine HPV vaccination, 
and vaccination of women age 13 to 26 years is also 
recommended. The quadrivalent or 9-valent HPV 
vaccine is recommended routinely for boys aged 11 
to 12 years; boys can be vaccinated beginning at 9 
years of age (www.cdc.gov/vaccines/hcp/acip-recs/ 
index.html). Boys and men aged 13 to 21 years who 
have not started or completed the vaccine series 
should receive the vaccine. Although the patient 
in this Clinical Case is already sexually active, it is 
unlikely that she has been exposed to all four sero-
types (6, 11, 16, and 18); therefore, vaccination at this 
time can potentially provide protection from new 
HPV infections. Testing for HPV in the patient and 
boyfriend is not recommended at this time for sev-
eral reasons: (1) they are both asymptomatic, (2) the 
patient’s most recent cervical cytology was normal, 
and (3) the majority of HPV infections are transient 
and resolve spontaneously.

 16.  a. The burden of HPV disease is enormous. The 
CDC estimates that approximately 20 million Amer-
icans are DNA positive for anogenital HPV at any 
given time (15% of the population, excluding chil-
dren). An estimated 75% of the reproductive-age 
population in the United States has had HPV infec-
tion. HPV disease is not limited to homosexual men 
or sex workers. The prevalence of HPV is particularly 
high in sexually active adolescents and young adults 
aged 15 to 24 years, regardless of sexual orientation. 
Two thirds of all cervical cancers can be attributed to 
HPV 16 and 18. HPV 6 and 11 are responsible for 
the vast majority of genital warts and cases of laryn-
geal papillomatosis (a rare but devastating disease). 
Furthermore, 88% of anal cancers are associated 
with high-risk types of HPV as are most cases of oral 
cancers.

 17.  b. This patient has condyloma acuminatum, or “gen-
ital warts.” External genital warts are caused by HPV, 
most commonly types 6 and 11. These HPV subtypes 
are considered “low risk” because they are rarely asso-
ciated with cervical neoplasia. HPV types 16, 18, 31, 
33, and 45 are considered “high-risk” types associated 
with cervical cancer precursors. Patients with external 
condyloma are likely infected with multiple subtypes of 
HPV and need to be counseled about the importance 
of routine cervical cancer screening. Patients with 
condyloma acuminatum should be screened for other 
STDs. Condyloma lata are painless genital lesions 
associated with secondary syphilis. This patient’s gen-
ital lesions are not consistent with genital herpes.

 18.  e. The primary goal of treatment for genital warts 
is removal of visible and symptomatic warts. There is 
no known definitive cure for genital warts. The treat-
ment that has been reported to have the highest cure 
rate is carbon dioxide laser. Cure rates with this form 
of therapy approach 90%. Current treatments prob-
ably do not significantly affect the natural history of 
HPV infections or prevent the development of cervi-
cal carcinoma. Other treatment options include top-
ical therapy, which can be patient-applied (podofilox 
0.5% gel or imiquimod 5% cream) or provider- 
administered (podophyllin resin 10% to 25% in ben-
zoin or trichloroacetic acid). Destructive procedures 
include cryotherapy, electrodesiccation, and surgical 
excision for recalcitrant or larger lesions. Immuno-
therapy with intralesional injection of interferon is 
reserved as second-line therapy. Acyclovir is treat-
ment for primary or recurrent genital herpes infec-
tion, not genital warts. As discussed in Clinical Case 
4, patients should be informed about the availability 
of the quadrivalent HPV vaccine and its ability to 
prevent new HPV infections.

 19.  d. Extensive counseling about the natural course of 
HPV should be provided to patients with HPV infec-
tion. Recurrence of genital warts is common, even after 
treatment. It is unclear whether treatment reduces the 
risk of transmission to sexual partners. Condoms can 
provide some protection from HPV transmission, 
although areas that remain exposed (vulva, scrotum, 
and anus) are still vulnerable. The presence of HPV 
infection alone does not change the frequency of cer-
vical cancer screening. Because of the variable incu-
bation period of HPV, it is difficult to determine the 
time of infection; recently diagnosed HPV infection 
does not necessarily imply partner infidelity.

 20.  b. The causative agent of syphilis is the spirochete 
T. pallidum. Primary syphilis is characterized by a sin-
gle, painless genital ulcer that develops an average of 
3 weeks after exposure. Secondary syphilis is associ-
ated with skin lesions (maculopapular rash that may 
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involve palm and soles), lymphadenopathy, condy-
loma lata (soft verrucous plaques), and involvement 
of other organ systems (renal, hepatic, and musculo-
skeletal). Tertiary syphilis involves gummatous syph-
ilis, cardiovascular syphilis, or neurosyphilis. Latent 
syphilis by definition is serologic evidence of syph-
ilis without any clinical manifestations. Early latent 
syphilis is defined as latent syphilis that was acquired 
within the preceding year. Early latent syphilis can-
not be distinguished reliably from late latent syphilis 
by serologic testing alone and often requires docu-
mentation of previous seroconversion or a consistent 
history. The significance of making this distinction is 
that treatment therapy differs for early latent versus 
late latent syphilis. The treatment for syphilis is IM 
benzathine penicillin G, not oral penicillin.

 21.  b. Although dark field microscopy is the most specific 
technique for diagnosing syphilis, it is not convenient 
to perform in the typical office setting. It involves the 
collection of exudate from an active chancre or con-
dyloma lata and examining it under a microscope with 
a dark field condenser. The characteristic shape of T. 
pallidum is a corkscrew appearance. Given the need for 
an active lesion, the proper equipment, and sufficient 
experience to interpret specimens, most clinicians turn 
to serologic tests to confirm the diagnosis: nontrepo-
nemal tests, such as VDRL and RPR, for a nonspe-
cific antibody reaction to T. pallidum. VDRL and RPR 
titers should not be used interchangeably because RPR 
titers may be slightly higher than VDRL titers. Quan-
titative nontreponemal titers should be repeated 6 and 
12 months after treatment for primary and second-
ary syphilis. Nontreponemal titers are used to mon-
itor response to treatment, with a fourfold reduction 
in titers indicating treatment response. False-positive 
nontreponemal tests can often occur in the elderly, 
women who are pregnant, and patients with autoim-
mune disorders. Positive nontreponemal titers should 
be confirmed with treponemal-specific tests, which 
detect antibodies specific to T. pallidum, such as the 
FTA-ABS or T. pallidum hemagglutination (TPHA) 
tests. Treponemal-specific tests tend to remain reac-
tive for life, whereas nontreponemal test titers decline 
after treatment. Therefore, treponemal-specific anti-
body tests should not be used to monitor treatment 
response.

 22.  a. The treatment of choice for primary, secondary, 
and early latent syphilis is benzathine penicillin G 
2.4 million units IM in a single dose. For late latent 
syphilis and tertiary syphilis, the treatment of choice 
is benzathine penicillin G 7.2 million units total, 
administered as three doses of 2.4 million units IM 
at 1-week intervals. For neurosyphilis, the treatment 
of choice is aqueous crystalline penicillin G 18 to 24 
million units per day, administered as 3 or 4 million 

units every 4 hours or continuous infusion for 10 to 14 
days. Oral doxycycline (100 mg orally twice daily for 
14 days) is preferred for patients allergic to penicillin. 
Please consult the CDC Website listed earlier for the 
latest treatment guidelines because treatment recom-
mendations can change. Levofloxacin is not a recom-
mended treatment for syphilis. All patients should be 
warned of a possible localized “Jarisch-Herxheimer 
reaction” after treatment for syphilis. It is charac-
terized by an acute febrile illness with headache and 
myalgia and occurs within the first 24 hours of initi-
ating therapy. This phenomenon should be treated 
with salicylates (acetaminophen in women who are 
pregnant) or, in severe cases, prednisone.

 23.  a. The patient’s symptoms are consistent with her-
pes simplex virus (HSV) type 2 infection. Given her 
systemic symptoms, it is likely a primary infection. 
Classic symptoms of genital herpes infection include 
a prodrome of tingling or itching, followed by erup-
tion of painful vesicular or ulcerative genital lesions. 
Systemic symptoms such as fever, malaise, and ingui-
nal adenopathy may occur. Most recurrent genital 
herpes cases are caused by HSV-2, although HSV-1 
has been identified in genital lesions in up to 50% of 
first- episode cases. Viral culture of genital ulcers can 
confirm diagnosis (gold standard), although the sen-
sitivity of cultures declines as lesions start to heal. 
False- negative HSV cultures are common. Newer 
polymerase chain reaction (PCR) techniques to iden-
tify viral antigens from the lesions are available now 
and have high sensitivity and specificity. According 
to the 2010 CDC STD treatment guidelines, type- 
specific HSV serologic testing should be considered 
in the following situations: (1) to confirm a clinical 
diagnosis of genital herpes, (2) when patients present 
with recurrent genital ulcers or atypical symptoms and 
HSV cultures are negative, or (3) to determine herpes 
exposure for patients with partners who are infected.

The genital lesions of chancroid caused by Haemophilus 
ducreyi are characterized by painful ulcers and tender 
inguinal adenopathy. The presence of suppurative ingui-
nal adenopathy is almost pathognomonic for H. ducreyi 
infection. The CDC recommends that diagnosis of chan-
croid be based on (1) the presence of painful ulcer(s), (2) 
negative serologic tests for syphilis, and (3) negative HSV 
testing of ulcer exudates. Genital lesions caused by pri-
mary syphilis are usually painless. Granuloma inguinale 
(donovanosis) is a genital ulcerative infection caused by 
an intracellular gram-negative bacteria, Klebsiella granulo-
matis (formerly known as Calymmatobacterium granuloma-
tis). It is characterized by painless, progressive ulcerative 
genital lesions without regional lymphadenopathy. The 
disease is endemic to tropical and developing areas, such 
as India and Southern Africa, but is extremely rare in the 
United States. Lymphogranuloma venereum (LGV) is 
cause by C. trachomatis serotypes L1, L2, or L3. In the 
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first phase of infection, a shallow, painless ulcer appears 
that is extremely transient and usually disappears by the 
time of presentation. In the second stage, patients expe-
rience painful, often unilateral inguinal and/or femoral 
lymphadenopathy. Multiple swollen lymph nodes may 
coalesce to form “buboes,” which can rupture in up to 
one third of patients. Advanced or tertiary LGV is char-
acterized by proctocolitis that can progress to severe scar-
ring and damage to the perirectal area.

 24.  e. Patients and their partners should be educated 
about the natural history of HSV, with emphasis on 
the possibility of recurrent episodes and transmission 
of virus during asymptomatic shedding. Barrier con-
traceptive methods should be encouraged to prevent 
transmission. Physicians should inform patients that 
treatment of the first episode of genital herpes can 
shorten the duration of viral shedding and time for 
lesion healing. Recommended regimens for first clin-
ical episodes include (1) acyclovir 400 mg orally three 
times a day for 7 to 10 days, (2) acyclovir 200 mg orally 
five times a day for 7 to 10 days, (3) famciclovir 250 mg 
orally three times a day for 7 to 10 days, or (4) valacy-
clovir 1 g orally twice a day for 7 to 10 days. Patients can 
be treated for recurrent episodes either with continu-
ous suppressive therapy (for greater than six episodes 
a year) or episodically for less frequent occurrences. 
HSV-1 is associated with fewer recurrent episodes 
than HSV-2. Episodic treatment initiated within a day 
of lesion onset can reduce the severity and duration of 
lesions. Chronic, suppressive therapy can decrease the 
number of symptomatic outbreaks a year, but subclin-
ical viral shedding is not completely eliminated.

 25.  b. HIV testing should be offered to patients in all 
health care settings, all patients seeking evaluation for 
STDs, and to patients with risk factors. Urine and oral 
mucosal tests are available but need to be confirmed 

with more specific serologic testing if positive. In the 
United States, the HIV-1 strain is responsible for 
most HIV infections. The HIV-2 strain is endemic 
to West Africa, and patients from this region or who 
have sex partners from this region should have testing 
that will include HIV-2 detection. Standard serum 
screening tests (enzyme immunoassay [EIA]) detect 
both HIV-1 and HIV-2 antibodies. Positive EIA tests 
should be followed with more specific tests (western 
blot) to confirm HIV. If testing was done within 3 
months of exposure and there is concern about a 
false-negative result, repeat serologic testing may be 
performed at least 3 months after the time of expo-
sure. Of patients with HIV, 95% will seroconvert 
within 3 months of infection. However, there have 
been rare documented cases of seroconversion 6 to 
12 months after infection.

 26.  b. HIV screening should be offered to all patients 
with the option to opt out. No separate written con-
sent needs to be obtained before screening. A radio-
graph and tuberculin skin test are appropriate after a 
diagnosis of HIV has been made but not for routine 
screening. Patients should be offered the full range of 
STD testing, even if they are asymptomatic.

 27.  c. In untreated patients, the median time from HIV 
infection to AIDS is 10 years. Left untreated, nearly 
all HIV infections will progress to AIDS. Early 
detection of HIV is important because early initiation 
of antiretroviral therapy can slow immune function 
decline. The acute retroviral syndrome is character-
ized by fever, lymphadenopathy, malaise, and rash 
that occur 6 to 8 weeks after infection. Opportunistic 
infections, such as Pneumocystis carinii (now known 
as Pneumocystis jiroveci), toxoplasmosis, and systemic 
candidiasis, typically occur when CD4 levels have 
dropped to less than 200.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Hepatitis B is an STD caused by the hepatitis B virus 
(HBV). Patients with chronic HBV infection are at risk 
for cirrhosis or hepatocellular carcinoma (15% to 25% 
chance). An effective vaccination exists for hepatitis B, 
but the majority of patients diagnosed with hepatitis B 
were not offered immunization before infection. The 
CDC national immunization strategy focuses on (1) pre-
venting perinatal transmission through universal mater-
nal screening and postexposure prophylaxis of at-risk 
infants (with hepatitis B immune globulin [HBIG]), (2) 
universal infant immunization, (3) universal immunization 
of previously unvaccinated children age 11 or 12 years, 
and (4) vaccinations of at-risk adolescents and adults. 
High-risk groups who should receive vaccination include 
the following: (1) sexually active adolescents and adults,  

(2) patients with a history of other STDs, (3) IV drug users, 
(4) household contacts or partners of patients with hep-
atitis B, (5) health care workers, (6) staff and residents 
at long-term care facilities and institutions, (7) patients 
undergoing hemodialysis, (8) recipients of clotting- factor 
concentrates, (9) people from HBV endemic areas, and 
(10) international travelers. Vaccination consists of three 
doses at 0, 1, and 6 months. If a dose has been missed, 
there is no need to start the series over. Other preven-
tive measures include counseling on barrier contracep-
tive use, practicing universal precautions (health care 
workers), and not sharing toothbrushes/razor blades 
with infected individuals (or household contacts). In 
addition, postexposure prophylaxis with HBIG should 
be administered when appropriate.
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SUMMARY

The CDC publishes treatment guidelines on its Web-
site that are updated yearly. Please consult this Website 
for the latest recommendations. The recommendations 
listed as follows are current at the date of this book’s pub-
lication. www.cdc.gov/std/tg2015/default.htm.
PID
 1.  Diagnosis: Complaints of pelvic or lower abdominal 

pain and no other etiology can be identified as the 
cause of pain and the following minimal diagnostic 
criteria are met: cervical motion tenderness, uterine 
tenderness, or adnexal tenderness. Supportive criteria 
include (a) oral temperature greater than 38.3˚ C, (b) 
abnormal cervical or vaginal mucopurulent discharge, 
(c) the presence of WBCs on wet prep, (d) elevated 
ESR, (e) elevated CRP, or (f) documentation of cervi-
cal infection with N. gonorrhoeae or C. trachomatis.

 2.  Causative agents include N. gonorrhoeae, C. trachomatis, 
anaerobes, gram-negative bacteria, and streptococci.

 3.  Risk factors for PID include age younger than 25 
years, multiple sexual partners, living in high-prev-
alence areas for gonorrhea or chlamydia, not using 
barrier contraception, and having a history of previous 
PID.

 4.  The risk of PID with IUD use is limited to the first 21 
days postinsertion. After that, the risk of PID is related 
to sexual behavior, not the IUD device.

 5.  Situations that may require hospitalization for inpa-
tient treatment include the following: (a) observation 
for potential surgical emergencies that cannot be 
excluded; (b) pregnancy; (c) failed outpatient treat-
ment; (d) severe illness, such as high fever, nausea, and 
vomiting; (e) the patient is unable to follow or tolerate 
an oral regimen; and (f) the presence of a tuboovarian 
abscess.

 6.  First-line treatment of PID
 a.  Inpatient regimen: (i) IV cefotetan or IV cefoxitin 

plus doxycycline (orally or IV) or (ii) IV clindamy-
cin and IV gentamicin.

 b.  Outpatient regimen: (i) IM ceftriaxone plus oral 
doxycycline with or without oral metronidazole, 
(ii) IM cefoxitin and oral probenecid plus oral 
doxycycline with or without oral metronidazole, 
or (iii) other parenteral third-generation ceph-
alosporin plus doxycycline with or without oral 
metronidazole.

Uncomplicated gonococcal cervicitis
 1.  Causative agent: N. gonorrhoeae.
 2.  Symptoms: dysuria, postcoital bleeding, vaginal dis-

charge, or asymptomatic.
 3.  Signs: cervical bleeding upon contact, cervical ery-

thema, mucopurulent discharge, tender cervix.
 4.  The prevalence of fluoroquinolone-resistant gonor-

rhea strains is rising dramatically in all regions of the 
United States.

 5.  Fluoroquinolones are no longer recommended as first-
line treatment for gonorrhea infections and associated 
diseases (e.g., PID, epididymitis, proctitis, pharyngitis, 
and cervicitis).

 6.  Treatment for uncomplicated gonorrhea is as follows: 
(a) IM ceftriaxone or (b) oral cefixime plus (c) oral dox-
ycycline or oral azithromycin if chlamydia infection is 
not ruled out. Sexual partners must be treated.

 7.  The USPSTF screening recommendations
 a.  Gonorrhea: Routinely screen all women who are 

sexually active, including women who are pregnant, 
if at increased risk for infection (multiple sexual 
partners, no barrier contraceptive use, or previous 
history of STD/PID).

 b.  Chlamydia: Routinely screen all women age 25 
years or younger who are sexually active and other 
asymptomatic women at increased risk for infection.

NGU
 1.  Organism: C. trachomatis, U. urealyticum, or M. genitalium.
 2.  Symptoms: dysuria, frequency, and mucopurulent or 

purulent urethral discharge.
 3.  Diagnosis based on any of the following signs: (a) muco-

purulent or purulent urethral discharge, (b) gram stain 
of urethral secretions revealing 5 or more WBCs per oil 
immersion field, (c) positive leukocyte-esterase test on 
first-void urine or microscopic examination revealing 
10 or more WBCs per high power field, (d) the absence 
of intracellular diplococci on urethral gram stain, or (e) 
confirmation by nucleic acid amplification tests.

 4.  Treatment (patients and their partners): oral doxycy-
cline or oral azithromycin.

 5.  A “test of cure” is not routinely indicated. Rescreening 
can be performed if reinfection is suspected.

Genital warts and HPV
 1.  HPV 6 and 11 are responsible for 90% of genital warts.
 2.  HPV 16 and 18 are responsible for 70% of cervical 

cancers.
 3.  Symptoms of genital warts include the following: usu-

ally asymptomatic, sometimes pruritic, and painful.
 4.  Signs include soft, sessile lesions that can appear flat or 

cauliflower-like on the penis, perivulvar, perirectal, or 
vaginal areas.

 5.  External condyloma is not directly associated with cer-
vical dysplasia.

 6.  Patients with genital warts are at risk for infection with 
multiple HPV subtypes and need routine cervical can-
cer screening.

 7.  Treatment
 a.  Topical (patient-applied): podofilox or imiquimod.
 b.  Topical (provider-administered): podophyllin resin 

in benzoin or trichloroacetic acid.
 c.  Surgical: cryosurgery, surgical excision, elec-

trodesiccation, carbon dioxide laser therapy, or 
immunotherapy.
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 8.  Prevention
 a.  Abstinence, monogamy.
 b.  Quadrivalent HPV vaccine provides excellent 

immunity to HPV 6, 11, 16, and 18. (i) The ACIP 
recommends routine vaccination for girls age 11 
or 12 years; (ii) can also vaccinate adolescents 
and women age 13 to 26 years; and (iii) women 
who are sexually active can still benefit from the 
vaccine.

Syphilis
 1.  Organism: T. pallidum.
 2.  Definitions
 a.  Primary syphilis: single, painless genital ulcer.
 b.  Secondary syphilis: skin lesions, lymphadenop-

athy, condyloma latum, may have multisystem 
involvement.

 c.  Tertiary syphilis: gummatous syphilis, cardiovascu-
lar syphilis, or neurosyphilis.

 d.  Latent syphilis: serologic evidence of syphilis with-
out any clinical manifestations.

 e.  Early latent syphilis: latent syphilis that was 
acquired within the preceding year.

 3.  Laboratory diagnosis: (a) dark-field microscopic con-
firmation of T. pallidum; (b) nontreponemal tests, such 
as VDRL and RPR; and (c) treponemal-specific tests, 
such as FTA-ABS and TPHA.

 4.  Treatment for primary, secondary, and early latent 
syphilis

 a.  Benzathine penicillin G 2.4 million units IM in a 
single dose.

 b.  Repeat nontreponemal test titers at 6 and 12 
months; should see at least fourfold reduction.

 5.  Treatment for late latent and tertiary syphilis is three 
doses of benzathine penicillin G 2.4 million units.

 6.  Treponemal-specific tests generally remain reactive 
for life.

 7.  With Jarisch-Herxheimer reaction, an acute febrile ill-
ness occurs within 24 hours of syphilis treatment.

Genital herpes and HSV
 1.  Organism: HSV-2 is responsible for most genital 

 herpes; HSV-1 is associated with fewer recurrences.
 2.  Symptoms and signs include prodrome of tingling, 

itching, followed by eruption of painful vesicular 
ulcers in genital area. Primary infection may be associ-
ated with systemic symptoms.

 3.  Laboratory diagnosis includes viral culture, detection 
of viral antigen by PCR testing, and serologic HSV 
type-specific antibody tests.

 4.  Treatment includes oral acyclovir, famciclovir, or 
valacyclovir.

 5.  Patient counseling: Emphasize risk of recurrence and 
asymptomatic shedding.

 6.  Episodic treatment can decrease severity and duration 
of lesions.

 7.  Suppressive therapy can decrease frequency of out-
breaks and severity of symptoms.

HIV
 1.  Organism: human immunodeficiency virus.
 2.  Presentation: acute retroviral syndrome (fever, mal-

aise, lymphadenopathy, and rash occurring 6 to 8 
weeks postinfection).

 3.  Natural history: 10 years median time from HIV 
infection to AIDS in untreated patients.

 4.  Antiretroviral therapy can slow disease progression.
 5.  The HIV-1 strain is responsible for the majority of 

HIV cases in the United States.
 6.  The HIV-2 strain is endemic to West Africa.
 7.  HIV testing should be offered to all individuals with 

the option to opt out.
 8.  Diagnosis: EIA serum testing, followed by more spe-

cific western blot test if initially positive. Urine and 
oral mucosal testing also available but must be con-
firmed by western blot testing if positive.

 9.  If testing was done within 3 months of exposure and 
there is concern about a false-negative result, repeat 
serologic testing may be performed at least 3 months 
after the time of exposure.

Other STDs
 1.  Chancroid
 a.  Caused by H. ducreyi.
 b.  Manifests as painful ulcer(s) and tender inguinal 

adenopathy.
 c.  Diagnosis is based on the presence of painful ulcers, 

negative tests for syphilis, and HSV.
 2.  Granuloma inguinale (donovanosis)
 a.  Caused by K. granulomatis (formerly known as C. 

granulomatis).
 b.  Manifests as painless, highly vascular, ulcerative 

genital lesions without regional lymphadenopathy.
 c.  Very rare in the United States.
 3.  Lymphogranuloma venereum
 a.  Caused by C. trachomatis serotypes L1, L2, or L3.
 b.  Manifests as unilateral painful inguinal and/or fem-

oral lymphadenopathy, buboes.
 c.  Painless shallow ulcer usually gone by the time of 

presentation.

SUMMARY—cont’d
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C H A P T ER  81

Infertility

CLINICAL CASE PROBLEM 1

A 27-Year-Old Woman Comes to Your Office 
with Her Husband

A 27-year-old nulligravida woman comes to your office 
with her husband. They are concerned about not hav-
ing conceived after a year of regular, unprotected inter-
course. The patient denies any major medical illnesses, 
and she takes no medications. The husband reports 
he is healthy and has never fathered a child. Both the 
patient and her husband are visibly upset and some-
what tearful while discussing their frustrations about not 
being pregnant yet. They express that they are anxious 
to begin “all the tests necessary” as soon as possible 
so they can have a child without further delay.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most appropriate diagnosis for this 
 couple’s condition?

 a.  primary sterility
 b.  secondary sterility
 c.  primary infertility
 d.  secondary infertility
 e.  diminished fecundity

 2.  Infertility is defined as failure to conceive with regu-
lar unprotected sexual intercourse after:

 a.  1 month
 b.  3 months
 c.  6 months
 d.  1 year
 e.  2 years

 3.  What is the most appropriate initial step in this cou-
ple’s evaluation?

 a.  basal body temperature (BBT) charting
 b.  history and physical examination of both 

partners
 c.  semen analysis
 d.  referral to a reproductive specialist
 e.  urine ovulation predictor kit testing

 4.  The patient reveals that menarche occurred at age 12 
years. Her periods have always been irregular, with 
menses occurring every 2 or 3 months and lasting 
5 days with normal flow. Her last menstrual period 
was 2 months ago. Her sexual history is significant 
for six total sexual partners, although she has been 
monogamous with her husband for the past 3 years. 
She has had no pelvic surgeries, no history of sexually 
transmitted infections (STIs), and her Papanicolaou 

(Pap) test results have always been normal. Physical 
examination reveals she is normal height for weight. 
She has normal secondary sexual characteristics, and 
there are no signs of androgen excess. The rest of the 
physical examination is normal, including thyroid, 
breast, and pelvic examination. Appropriate initial 
workup in the patient may include all of the following 
except:

 a.  gonorrhea and chlamydia screen
 b.  serum thyroid-stimulating hormone (TSH)
 c.  serum prolactin level
 d.  pelvic/transvaginal ultrasound
 e.  urine pregnancy test

 5.  The patient’s initial evaluation does not reveal any 
abnormalities. You discuss with the patient that the 
next step is to confirm the presence of ovulation. 
Which of the following test is the best method for 
assessing that ovulation has occurred?

 a.  BBT charting
 b.  urine luteinizing hormone (LH) levels
 c.  urine follicle-stimulating hormone (FSH) levels
 d.  mid-luteal phase progesterone serum levels
 e.  cervical mucus changes

 6.  All of the following may be direct causes of female 
infertility except:

 a.  previous uncomplicated abortion
 b.  pelvic inflammatory disease (PID)
 c.  endometriosis
 d.  polycystic ovary syndrome (PCOS)
 e.  hyperprolactinemia

 7.  Evaluation for tubal patency or “pelvic factor” is best 
accomplished by:

 a.  transvaginal ultrasound
 b.  hysteroscopy
 c.  hysterosalpingogram (HSG)
 d.  pelvic magnetic resonance imaging (MRI)
 e.  pelvic computed tomography (CT) scan

 8.  All of the following are signs of ovarian failure/insuf-
ficiency except:

 a.  signs of androgen excess
 b.  amenorrhea or oligomenorrhea
 c.  menopausal symptoms
 d.  family history of ovarian failure
 e.  history of chemotherapy or radiation therapy

 9.  Which of the following statements about the etiology 
of infertility is true?

 a.  male factor is associated with up to 40% of cases
 b.  male factor is associated with only 5% of cases
 c.  no etiology is found in the majority of cases
 d.  tubal factors are more common than ovulatory 

dysfunction
 e.  none of the above
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 10.  Which of the following is not considered a cause of 
male infertility?

 a.  varicocele
 b.  obstructive azoospermia
 c.  hypogonadism
 d.  testicular cancer
 e.  tight-fitting underwear

 11.  Appropriate initial screening for male infertility 
includes which of the following?

 a.  two semen analyses done at least 3 month apart
 b.  serum testosterone and FSH levels
 c.  postejaculatory urinalysis
 d.  scrotal ultrasonography
 e.  transrectal ultrasonography

 12.  It is appropriate to initiate an infertility evaluation 
after 6 months of trying to conceive in which of the 
following conditions?

 a.  the woman is older than age 35 years
 b.  the man is older than age 40 years
 c.  the woman has used Depo-Provera within the pre-

vious year
 d.  the woman has used oral contraceptive pills for at 

least 10 years
 e.  the woman has a history of recurrent vaginitis

ANSWERS

 1.  c. This couple’s condition is most consistent with 
primary infertility. Secondary infertility refers to 
couples who currently are experiencing infertility 
but have conceived in the past. Sterility is defined as 
an intrinsic inability to conceive, whereas infertility 
implies a decreased ability to conceive. Fecundity is 
a term used to express the likelihood of pregnancy 
per month of exposure and is not generally used as 
a diagnostic term. The average fecundity of a young, 
healthy couple having frequent intercourse is approx-
imately 20% in a given month.

 2.  d. Infertility is defined as failure to conceive after 1 
year of unprotected regular sexual intercourse.

 3.  b. Couples with infertility ideally should be 
assessed together, if possible. A woman who comes 
to your office with concerns about infertility should 
be encouraged to bring her partner for evaluation 
as well. During a couple’s first office visit for infer-
tility, reasonable and realistic goals regarding eval-
uation and time line should be discussed. Emotional 

support should be provided by the physician because 
couples often experience significant anxiety and 
frustration when coping with infertility. Referral to 
infertility resource groups may be appropriate for 
couples searching for additional support. Couples 
should be questioned about timing and frequency 
of sexual intercourse. History of the female partner 
can be extensive but should focus on the following: 
(1) general medical health (diet, weight, tobacco 
use, and caffeine use), (2) medications, (3) detailed 
menstrual history (onset, length, frequency, and 
flow), (4) history of pubertal development, (5) his-
tory of in utero diethylstilbestrol (DES) exposure, 
(6) contraceptive history, (7) history of pelvic sur-
gery, (8) history of sexually transmitted disease or 
PID, (9) history of abnormal Pap test results and 
treatments (i.e., cold knife conization), and (10) 
previous pregnancies and outcomes. Physical exam-
ination of the female should search for secondary 
sexual characteristics, signs of androgen excess (i.e., 
hirsutism and acne), galactorrhea, and thyroid dis-
order (i.e., goiter). Body mass index should also 
be determined. Pelvic examination should assess 
for signs of infection, congenital anomalies (e.g., 
absent vagina or uterus), uterine size, and signs of 
endometriosis (e.g., nodularities or fixed uterus).

History of the male patient should include general 
medical health, history of STIs, health habits, surgical 
history, and medications. Additional history about the 
male partner should include (1) history of congenital 
abnormalities, (2) toxin exposure, (3) previous pater-
nity history, and (4) history of infection (e.g., mumps/ 
prostatitis) or trauma to the genitals. Examination of 
the male should assess for endocrine stigmata consistent 
with hypogonadism (e.g., small testes and gynecomas-
tia). Testicular examination should assess size, firmness, 
and masses (e.g., varicoceles and hydroceles) and con-
firm the presence of both testes. Choices a, c, and e are 
reasonable steps to perform once a history and physical 
examination of both partners have been completed. The 
initial evaluation for infertility can be managed by a pri-
mary care physician, and direct referral to a specialist 
should be reserved for women older than age 35 years 
or those at high risk for infertility based on medical 
history.

 4.  d. This patient has oligomenorrhea defined as 
cycles greater than every 35 days. The approach 
to this patient initially should be the same as for 
other patients with oligomenorrhea. A urine preg-
nancy test should be done. If pregnancy is excluded, 
serum TSH and prolactin levels should be measured 
to detect thyroid dysfunction and/or hyperprolac-
tinemia. A low or normal FSH level is most con-
sistent with hypothalamic amenorrhea and PCOS. 
An assessment for PCOS (an LH/FSH ratio of 3:1 
is suggestive) should be completed if indicated by 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss and define the various treatments in repro-
ductive technology available for infertile couples.
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history or physical examination (oligomenorrhea 
and androgen excess). Patients with evidence of 
androgen excess may have additional testing, such 
as dehydroepiandrosterone sulfate and serum testos-
terone levels, to rule out a virilizing tumor, as well 
as 17α-hydroxy-progesterone to rule out late-onset 
congenital adrenal hyperplasia. Given the patient’s 
past sexual history, occult PID should be ruled out 
with a gonorrhea/chlamydia screen. A pelvic/trans-
vaginal ultrasound should be reserved for patients 
in which pelvic examination is difficult to interpret 
(e.g., body habitus) or to evaluate any abnormal pel-
vic examination findings. If this patient was older 
than age 35 years, testing of FSH and estradiol levels 
on day 3 of her menstrual cycle could be performed 
to assess ovarian reserve. An FSH level of less than 
10 mIU/mL (10 IU/L), combined with an estradiol 
level of less than 80 pg/mL (294 pmol/L), suggests 
favorable follicular potential.

 5.  d. The presence of ovulation can be confirmed by 
a number of ways. BBT is an inexpensive and sim-
ple method but requires careful patient instruction 
and compliance. Patients record their temperature 
in the resting state, just before rising in the morning. 
An increase in body temperature of 0.3˚ C occurs just 
after ovulation as a result of the corpus luteum secret-
ing the hormone progesterone. BBT is not useful in 
predicting ovulation and can confirm ovulation only 
in retrospect. BBT is not very sensitive because some 
women will not have a temperature change and is 
labor-intensive. BBT measurements can be combined 
with cervical mucus assessment for better accuracy 
but is also time- and labor-intensive. At the time of 
ovulation, cervical mucus becomes thin, clear, and 
abundant under the influence of estrogen. Immedi-
ately after ovulation, cervical mucus becomes thick 
and scant under the influence of progesterone.

The best method of confirming ovulation is to measure 
mid-luteal phase serum progesterone level, with serum 
levels of greater than 6 ng/mL (19 nmol/L) providing 
presumptive evidence of ovulation. Commercial over-
the-counter ovulation predictor kits provide great accu-
racy in predicting that ovulation will occur by measuring 
urinary LH and detecting LH surge. A “positive test” 
indicates that ovulation will occur in 24 to 36 hours. 
Urine FSH levels are not used for predicting or confirm-
ing that ovulation has occurred.

 6.  a. Common causes of female infertility may be clas-
sified in the following manner:

 1.  Ovulatory disorders (40%): PCOS, hypothyroid-
ism, hyperprolactinemia, hypothalamic amen-
orrhea, diminished ovarian reserve, premature 
ovarian failure, etc.

 2.  Pelvic factors: PID, tubal scarring, endometriosis, 
fibroids, polyps, congenital anomalies.

 3.  Cervical factors: history of conization, DES 
exposure, infection, poor cervical mucus quality/
quantity.

 4.  Other: immunologic, systemic disease (e.g., 
diabetes).

History of previous uncomplicated abortion has no 
known direct association with infertility.

 7.  c. Evaluation of tubal patency is best accomplished 
by a hysterosalpingogram (HSG). During this pro-
cedure, radiographic liquid dye is injected into the 
uterine cavity and multiple x-rays are taken. Spillage 
of dye into the pelvic cavity confirms tubal patency. 
Hysteroscopy involves the use of a light, flexible 
telescope that is passed through the vagina and into 
the uterine cavity. Hysteroscopy is useful to visual-
ize anatomic defects inside the uterine cavity such as 
fibroids and polyps, and it is often used to comple-
ment HSG. However, it cannot directly determine 
tubal occlusion or patency. Transvaginal ultrasound, 
pelvic MRI, and pelvic CT scans do not directly 
assess tubal patency.

 8.  a. Premature ovarian failure may be associated with 
a family history of early menopause, autoimmune 
diseases, and history of radiation or chemotherapy. 
Patients complain of oligomenorrhea or amenorrhea 
and have menopausal symptoms. Signs of androgen 
excess are not features of premature ovarian failure. 
Premature ovarian failure is suggested by elevated 
FSH and decreased estradiol levels.

 9.  a. A male factor alone accounts for approximately 
24% and can be a contributing factor in up to 40% of 
infertility cases. Therefore, it is imperative that male 
factors be assessed early in the evaluation of infertil-
ity. Ovulatory dysfunction accounts for 21% of cases, 
whereas tubal factors (i.e., tubal scarring) account for 
14% of cases. Approximately 28% of cases have no 
identifiable etiology.

 10.  e. Male infertility can result from a variety of con-
ditions. Causes of male infertility may be divided into 
the following categories:

 1.  Possibly reversible conditions: varicocele, obstruc-
tive azoospermia (complete absence of sperm in 
ejaculate).

 2.  Irreversible conditions but in which viable sperm 
are available: inoperable obstructive azoospermia, 
ejaculatory dysfunction.

 3.  Irreversible conditions in which there are 
inadequate or no viable sperm available (i.e., 
hypogonadism).

 4.  Serious potentially life-threatening conditions: 
testicular cancer, pituitary tumor.

 5.  Genetic abnormalities that affect fertility: cystic 
fibrosis, chromosome abnormalities.
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Although environmental exposures, such as prolonged 
heat exposure, may cause male infertility, there is no 
strong evidence that wearing tight-fitting underwear 
adversely affects sperm production.

 11.  a. The initial screening of the male should 
include (1) a comprehensive reproductive history; 
(2) general physical examination, including the 
genitalia; and (3) two semen analyses performed at 
least 1 month but preferably 2 to 3 months apart. 
Patients should abstain from sexual activity for 2 or 
3 days before collection. The specimen should be 
kept at room or body temperature and examined 
within 1 hour of collection. The semen is analyzed 
for the following measurements: volume, sperm 
concentration, motility, and morphology. Spe-
cific additional procedures should be considered 

if abnormalities are noted during the initial eval-
uation. A postejaculatory urine analysis is used to 
evaluate for the presence of retrograde ejaculation. 
A transrectal ultrasound may assess for ejaculatory 
duct obstruction. A scrotal ultrasound is performed 
if examination of the scrotum is limited or to eval-
uate testicular masses.

 12.  a. An infertility evaluation should be performed 
earlier than 1 year if (1) female infertility risk fac-
tors exist (e.g., age older than 35 years), (2) male 
infertility risk factors exist (e.g., a history of bilat-
eral cryptorchidism), and (3) the couple questions 
the man’s fertility potential. In addition, men who 
are concerned about the fertility status and who 
do not have a current partner should undergo an 
evaluation.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Detailed discussion of the full range of reproductive 
technology options and indications is beyond the scope 
of this chapter. The following is a brief summary of the 
most common treatments:
 1.  Ovulation induction with clomiphene citrate: For 

patients with anovulation, clomiphene citrate ther-
apy is usually a standard first-line approach for ovu-
lation induction. Clomiphene citrate acts by binding 
to estrogen receptors in the hypothalamus, resulting 
in decreased perception of endogenous estrogen by 
the hypothalamus. In response, the hypothalamus 
increases secretion of gonadotropin-releasing hor-
mone, facilitating FSH release and ovarian follicular 
development.

 2.  Human menopausal gonadotropins: Injection of 
gonadotropins can be used in sequential combina-
tion with clomiphene for those women who do not 
generate or sustain adequate FSH in response to 
clomiphene alone.

 3.  In vitro fertilization (IVF): This technique involves 
retrieval of eggs via ultrasound-guided transvaginal 
aspiration. The eggs are then fertilized with sperm 
under laboratory conditions, and the fertilized egg 

is then placed in the primed uterus. To increase the 
success of IVF, “superovulation” is attempted with 
ovulation-induction agents to allow for retrieval of 
multiple eggs.

 4.  Intrauterine insemination (IUI): IUI is less invasive 
than IVF because it does not involve retrieval of 
eggs. In IUI, washed sperm are deposited directly 
in the uterus, bypassing cervical mucus and placing 
the sperm at closer proximity to the fallopian tubes. 
Patients with a history of tubal damage are not 
good candidates for IUI.

 5.  Gamete intrafallopian transfer (GIFT): As in IVF, 
sperm and egg are retrieved from the couple. GIFT 
differs from IVF in that fertilization takes place 
in vivo, not in vitro. Egg and sperm are then trans-
ferred into the fallopian tubes in the hope that 
natural fertilization will take place.

 6.  Intracytoplasmic sperm injection (ICSI): A technique 
that directly addresses male infertility factors, ICSI 
involves the direct injection of a single sperm into 
a collected egg. If successful fertilization takes 
place, the fertilized egg is implanted into the female 
patient.
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SUMMARY

 1.  Definitions
 a.  Infertility: failure to conceive after 1 year of regular, 

unprotected intercourse
 b.  Primary infertility: refers to couples who have never 

conceived
 c.  Secondary infertility: refers to couples who may 

have conceived in the past
 d.  Fecundity: likelihood of pregnancy in a given cycle
 2.  Evaluation—female partner
 a.  History and physical examination
 b.  Evaluation of ovulatory status: BBT, cervical mucus 

changes, ovulation predictor kits, mid-luteal phase 
progesterone

 c.  Complete workup of amenorrhea or oligomenor-
rhea if necessary: TSH, prolactin, evaluation for 
PCOS, if indicated

 d.  Evaluation of “pelvic factor” or tubal patency: 
HSG

 3.  Evaluation—male partner
 a.  History and physical examination
 b.  Semen analysis twice, 1 to 3 months apart
 c.  Referral for further testing if abnormal semen anal-

ysis or abnormal physical examination findings

 4.  Causes of infertility—female
 a.  Pelvic factor: PID, tubal scarring, endometriosis, 

congenital abnormalities
 b.  Ovulatory dysfunction: PCOS, hyperprolactin-

emia, hypothyroidism
 c.  Cervical factor: history of conization, DES expo-

sure, infection
 d.  Other: immunologic, systemic disease
 5.  Causes of infertility—male
 a.  Possibly reversible: varicocele, obstructive azo-

ospermia
 b.  Irreversible conditions, possibly with viable sperm: 

inoperable obstructive azoospermia, ejaculatory 
dysfunction

 c.  Irreversible conditions, no viable sperm: hypogo-
nadism

 d.  Testicular cancer, pituitary tumor
 e.  Genetic abnormalities: cystic fibrosis, chromosome 

abnormalities
 6.  Indications for referral
 a.  Women older than age 35 years
 b.  Identified infertility risk factor in male or female
 c.  Abnormal semen analysis in men
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C H A P T ER  82

Family-Centered Maternity Care

CLINICAL CASE PROBLEM 1

A 22-Year-Old Primigravida Comes for Her 
First Prenatal Visit

A 22-year-old woman comes to your office at 10 weeks 
of gestation for her initial prenatal visit. She would like 
you to be her physician, to deliver her baby, and then 
to care for her child. Her uterus feels 10 weeks by size 
on bimanual examination, and her blood pressure is 
100/70 mm Hg. All other aspects of the initial complete 
physical examination are normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The patient asks you about birth plans during her initial 
visit and inquires as to your attitudes toward pregnant 
couples who wish to participate in decision making for the 
conduct of labor and delivery. How would you respond?

 a.  birth plans are not a good idea; usually something 
goes wrong and the couple is disappointed

 b.  birth plans are not a good idea; they frequently lead 
to unresolved guilt in the couple

 c.  birth plans should be avoided; perinatal morbidity 
and mortality are usually increased

 d.  birth plans are an excellent idea; everything always 
goes according to plan

 e.  birth plans are a good idea; they involve the cou-
ple in the planning for their baby’s delivery and can 
be an important part of the prenatal, postnatal, and 
postpartum care

 2.  On the next prenatal visit, the couple wishes to discuss 
your feelings concerning a number of issues. The first 
issue is electronic fetal monitoring (EFM). The couple 
is aware that in some hospitals and with some physi-
cians, continuous EFM during labor is standard pro-
cedure. Which of the following statements regarding 
continuous routine EFM is most accurate?

 a.  the perinatal mortality rate in laboring patients who 
undergo continuous EFM is lower than in those 
who do not

 b.  intermittent auscultation and continuous monitor-
ing are both acceptable ways to monitor fetal heart 
rate during labor

 c.  the incidence of cesarean section in laboring patients 
undergoing EFM is lower than that of those who do 
not

 d.  before using EFM routinely, good quality random-
ized trials showed benefit over intermittent auscul-
tation, leading to adoption of EFM in most labor 
and delivery units

 e.  the incidence of admission to the intensive care 
nursery is greater for those infants who are not 
monitored by EFM during active labor

 3.  The couple then asks you about routine ordering of 
ultrasound studies in pregnancy. Which of the follow-
ing statements regarding the routine use of ultrasound 
examination in pregnancy is false?

 a.  routine prenatal ultrasound examination has been 
justified from a cost-benefit standpoint

 b.  repetitive studies by independent researchers have 
not found any consistently adverse effects of obstet-
ric ultrasound examination on perinatal outcome

 c.  first-trimester ultrasound examination for gestational 
age assessment should be performed for patients 
scheduled for elective repeated cesarean section

 d.  vaginal bleeding in pregnancy should be assessed by 
ultrasound examination

 e.  a size-date discrepancy in fundal height of 3 cm or more 
is an indication for obstetric ultrasound examination

 4.  The patient tells you it is important to her that she 
have a “natural” delivery and does not want any nar-
cotics or medications that will “hurt the baby.” How 
do you respond?

 a.  many women think they do not want narcotics or an 
epidural, but most change their mind

 b.  intravenous narcotics are totally safe and have no 
complications

 c.  epidural analgesia is no longer associated with any 
complications and is completely safe

 d.  massage, standing in a warm shower, alternating 
position, and walking with intermittent monitoring 
can all be used to decrease the need for pain relief 
during labor

 e.  leave that decision to the doctor

MATERNITY CARE
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 5.  Which of the following statements regarding epidural 
analgesia is true?

 a.  maternal hypertension is a common side effect of 
epidural analgesia

 b.  high spinal anesthesia is one of the most serious 
complications of epidural analgesia

 c.  unintentional dural puncture occurs in 10% of 
attempted epidural analgesia

 d.  prolongation of all stages of labor by epidural anal-
gesia has been established

 e.  fetal bradycardia is seen consistently with epidural 
analgesia

 6.  The couple has some specific requests that they add 
to their birth plan at the 36-week visit, suggested 
by a friend. Which of the following would not be 
advisable?

 a.  having the patient’s mother present for support
 b.  allowing the father to cut the umbilical cord
 c.  putting the baby to breast before giving vitamin K 

and eye ointment
 d.  allowing all birth plan actions to take place regard-

less of any unexpected emergencies
 e.  delaying 30 seconds to clamp the umbilical cord

 7.  The couple’s final question concerns “routine episiot-
omy.” They have been told that the medical profession 
is “cut happy” and that most episiotomies are unnec-
essary. Which of the following statements regarding 
routine episiotomy is true?

 a.  episiotomy pain may be more severe and last longer 
than the pain from perineal lacerations

 b.  episiotomy repairs heal more rapidly than do vagi-
nal and perineal tears

 c.  dyspareunia is more common after vaginal lacera-
tions and perineal tear than after episiotomy

 d.  episiotomy reduces the rate of subsequent pelvic 
relaxation problems

 e.  episiotomy reduces the rate of third- and fourth-de-
gree perineal lacerations

 8.  Which of the following may be an indication(s) for the 
performance of an episiotomy?

 a.  non-reassuring fetal heart rate in the second stage 
of labor when an episiotomy will speed delivery

 b.  significant maternal cardiac disease
 c.  operative delivery with obstetric forceps
 d.  delivery of the fetus with shoulder dystocia
 e.  all of the above

 9.  Which of the following statements regarding the 
presence or absence of a supportive person (doula or 
coach) in labor is true?

 a.  the presence of a support person or coach decreases 
the need for analgesia in labor

 b.  the presence of a support person or coach decreases 
the need for operative interventions such as forceps 
or vacuum extraction

 c.  the presence of a support person or coach decreases 
the cesarean delivery rate

 d.  the presence of a support person increases the risk 
of malpractice-related lawsuits

 e.  the presence of a support person makes the patient 
more anxious

ANSWERS

 1.  e. Birth plans are an integral component of what 
has become known as family-centered maternity care. 
Family-centered maternity care allows pregnant cou-
ples the opportunity of going through labor and deliv-
ery in an informal setting, preferably with minimal 
medical intervention. Family-centered maternity care 
involves the husband or significant other as a coach in 
labor and allows immediate bonding of infant to both 
parents. Breastfeeding is encouraged, and rooming in 
is available. A trusting physician-patient relationship 
is essential to family-centered maternity care. If the 
couple is confident in their physician, they feel secure 
that any intervention that is considered will obviously 
be discussed with them. If the couple is involved in the 
decision-making process throughout labor and deliv-
ery, any unresolved guilt related to the birth process 
will be avoided.

 2.  b. Well-controlled studies have shown that intermit-
tent auscultation of the fetal heart rate is equivalent to 
EFM in assessing fetal condition when it is performed 
at specific intervals with a 1:1 nurse-to-patient ratio. 
EFM is associated with a small but significant increase 
in the incidence of cesarean delivery because of pre-
sumed “fetal distress.” Perinatal outcomes as assessed 
by intrapartum stillbirths, low Apgar scores, need for 
assisted ventilation of the newborn, admission to neo-
natal intensive care unit, and onset of neonatal sei-
zures are similar with both intermittent auscultation 
and EFM.

 3.  a. Although obstetric ultrasound studies are per-
formed routinely in many countries, the routine use 

CLINICAL CASE MANAGEMENT PROBLEM

A 29-year-old recently married woman comes for her 
yearly physical, and while you are discussing her overall 
health, she mentions her plans to conceive in the next 6 
months. She is 50 pounds overweight but is otherwise 
in good health. What issues would you want to address 
with her to provide the best preconception care?
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of ultrasonography has not been supported from a 
cost-benefit standpoint. However, a 1984 consensus 
development conference convened by the National 
Institute of Child Health and Human Develop-
ment proposed 27 indications for ultrasonography 
in pregnancy. These indications include estimation 
of gestational age for patients scheduled for elec-
tive cesarean delivery, identification of the cause 
of vaginal bleeding in pregnancy, and evaluation of 
significant uterine size–clinical dates discrepancy. 
Ultrasound exposure at intensities usually produced 
by diagnostic ultrasound instruments has not been 
found to cause any harmful biologic effects on fetuses. 
Infants exposed in utero have shown no significant 
differences in birth weight or length, childhood 
growth, cognitive function, acoustic or visual ability, 
or rates of neurologic deficits. The use of diagnostic 
obstetric ultrasonography on an as-needed basis is 
supported by the American College of Obstetricians 
and Gynecologists.

 4.  d. Many women do not want pharmacologic or 
invasive pain relief interventions in labor, and with 
changes in position, massage, standing in the shower 
(especially in early labor), rocking, or other non- 
narcotic or invasive maneuvers, they may do well, 
especially with the assistance of a doula. Any narcotics 
and epidural anesthesia have potential complications. 
Obviously, a patient such as this one needs to under-
stand that it is fine if she changes her mind. Provid-
ing her with reading materials and encouraging her 
to have a doula will help give her all the options for 
non-narcotic pain relief.

 5.  b. One of the most serious immediate complications 
of epidural analgesia is a high or total spinal anesthe-
sia. Signs and symptoms include numbness and weak-
ness of upper extremities, dyspnea, inability to speak, 
and, finally, apnea and loss of consciousness. Mater-
nal hypotension, not hypertension, is common and 
can be minimized by prophylactic intravascular vol-
ume expansion with 500 to 1000 mL of non–glucose- 
containing isotonic crystalloid solution. Unintentional 
dural puncture, resulting in a spinal headache, occurs 
in less than 2% of cases. Randomized controlled trials 
have shown conflicting results regarding the effect of 
epidurals on progress of labor. Fetal bradycardia may 
occasionally be seen with epidural analgesia, but it is 
usually easily treated by intravenous fluid administra-
tion and conservative management.

 6.  d. All of these requests are reasonable except choice 
d. Patients must understand that if there is an emer-
gency requiring resuscitation of the infant or mother, 

birth plans may be ignored. Most patients are aware 
of this, but it is best to specify before any emergen-
cies. Putting the baby to breast immediately is rec-
ommended to promote breastfeeding, and delaying 
cord clamping for 30 seconds has not been found to 
be harmful (and is, in fact, helpful in some cases of 
preterm infants). Allowing a support person and the 
father’s participation in cutting the umbilical cord are 
good ideas.

 7.  a. Episiotomy pain may be more severe and longer 
lasting than the pain of vaginal and perineal lacera-
tions. Healing time for vaginal and perineal lacera-
tions is generally shorter than the healing time for an 
episiotomy. Dyspareunia is more common after episi-
otomy than after vaginal and perineal tears, resulting 
in a prolongation of time before return to normal sex-
ual activity. Routine episiotomy neither increases nor 
decreases the incidence of subsequent pelvic relax-
ation. All randomized prospective studies have shown 
that the rates of third- and fourth-degree perineal lac-
erations are increased rather than reduced by routine 
episiotomy.

 8.  e. Indications for episiotomy include non-reassuring 
fetal heart rate findings in the second stage of labor, 
significant maternal cardiac disease, prophylactic 
forceps, shoulder dystocia, and infants in the breech 
presentation when vaginal delivery is anticipated. 
Contraindications to episiotomy include the presence 
of inflammatory bowel disease, lymphogranuloma 
venereum, or severe perineal scarring or malforma-
tion. Complications of episiotomy include excessive 
blood loss and increased rates of lacerations into the 
anal sphincter and anal mucosa and infections. Episi-
otomy rates can be reduced by following these indi-
cations and contraindications and by not performing 
an episiotomy routinely. Vaginal and perineal tears 
may be avoided by perineal massage and stretching 
exercises before delivery. Communication with the 
patient during perineal stretching will help reduce the 
degree and number of tears during childbirth. Also, 
controlling professional urgency for rapid delivery 
provides extra time for the fetal head to stretch the 
perineum, resulting in an increased possibility for an 
intact perineum. Episiotomy does shorten the second 
stage of labor, but that in and of itself is not a reason 
for its performance.

 9.  a. The presence of a support person or coach 
decreases the need for analgesia in labor. This does 
not, however, apply to subsequent operative interven-
tions, including forceps delivery, vacuum extraction, 
and cesarean section.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

This case management problem emphasizes the fact 
that family physicians have a good opportunity to inter-
vene, possibly decreasing the rates of prematurity, low 
birth weight, major birth defects, and macrosomia. Most 
women do not receive care until the critical stage of 
embryogenesis is complete, and some of the important 
preventive measures we could take are impossible at 
later stages in the pregnancy. Because 11% of women 
smoke during pregnancy and 10% drink alcohol, it is 
hoped that physician advice could cause these women 
to stop, thus decreasing the occurrence of placental 
insufficiency, growth retardation, and fetal alcohol syn-
drome that may result. Fetal macrosomia from both ges-
tational diabetes and maternal obesity is an increasingly 
frequent concern. Morbid obesity and poorly controlled 
diabetes both need to be addressed before conception 
to decrease risk to mother and fetus, particularly for 

birth abnormalities associated with hyperglycemia. In 
addition, encouraging exercise and weight loss before 
the pregnancy can decrease the comorbidities associ-
ated with excessive weight gain during the pregnancy. 
Maternal obesity (≥30 kg/m2) increases risk to mother 
and fetus. Approximately 3% of women consume 
prescription or nonprescription drugs that are known 
teratogens; some, such as antiepileptic drugs and Cou-
madin, can be devastating to the fetus. Identification of 
thyroid disease, hypertension, congenital heart disease, 
human immunodeficiency virus (HIV) infection, high-risk 
sexual behaviors, and sexually transmitted infections 
is important before conception. Neural tube defects 
and possibly other abnormalities can be prevented by 
folic acid supplementation before and during the time 
of embryogenesis (first 6 weeks especially) by doses of 
0.4-5 mg daily, depending on risk status.

SUMMARY

 1.  Birth plans: If they are prudently developed and open 
to negotiation and change, birth plans may be of bene-
fit in a couple’s pregnancy. They have the potential to 
foster good physician-patient communication.

 2.  Continuous EFM is no more effective than intermit-
tent auscultation in reducing perinatal morbidity and 
mortality in low-risk pregnancies.

 3.  Current recommendations are that obstetric ultra-
sound examination should be used only for specific 
indications, although no adverse perinatal outcomes 
have been demonstrated in repetitive studies.

 4.  Intravenous therapy: Specific indications include long 
labor with ketones, use of epidural analgesia, and his-
tory of severe postpartum hemorrhage; it is not rou-
tinely needed in low-risk pregnancies.

 5.  Anesthesia: An epidural is the analgesic of choice and 
should be available should women choose it. Prepared 

childbirth classes may increase the number of women 
seeking unmedicated childbirth. Women who exercise 
regularly may require less anesthesia.

 6.  Episiotomy: An episiotomy does not heal more quickly 
than a perineal tear, is more painful, has greater inci-
dence of dyspareunia, increases the risk of third-degree 
and fourth-degree lacerations, and does not change 
the incidence of later pelvic relaxation. Although it 
does shorten the second stage of labor, that shorten-
ing in and of itself offers no definitive benefit to either 
mother or baby.

 7.  Preconception counseling is important, particularly 
to encourage cessation of tobacco and alcohol con-
sumption and for attention to maternal obesity before 
conception. Before conception diagnose and control 
diabetes and other chronic diseases including evalua-
tion of any chronic medications.
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C H A P T ER  83

Preconception Care

CLINICAL CASE PROBLEM 1

A Chance for Pregnancy Planning

A 35-year-old woman, on her first office visit, expresses 
her wish to become pregnant. She has never been 
pregnant, denies any chronic health conditions, is not 
overweight, and exercises regularly. As you seek further 
information to assist you in providing care, the following 
issues arise.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  You discuss with your patient the risk factors for 
adverse pregnancy outcome. Which of the following 
would increase the risk during her pregnancy?

 a.  sexually transmitted infection (STI)
 b.  obesity
 c.  current use of isotretinoins
 d.  elevated cholesterol
 e.  a, b, and c

 2.  Which of the following presents a risk during the 
pregnancy?

 a.  history of smoking with discontinuation 2 months 
ago

 b.  history of spousal abuse
 c.  family history of cardiovascular disease
 d.  current use of one or two alcoholic drinks after 

work three or four times a week
 e.  none of the above

 3.  During the physical examination, which of the follow-
ing findings increase(s) the risk of the pregnancy?

 a.  elevated blood pressure
 b.  a retroverted uterus
 c.  a thrombosed hemorrhoid
 d.  all of the above
 e.  none of the above

 4.  The patient relates to you that her sister had a baby 
who suffered from spina bifida. She questions the effi-
cacy of folic acid.

 a.  folic acid is known to reduce the occurrence of neu-
ral tube defects (NTDs) by 60% to 70%

 b.  the amount of folic acid found in prenatal vitamins 
is sufficient in this case

 c.  the fetus of this patient has a high risk for develop-
ment of NTDs; therefore, she should start taking 
folic acid 12 months before intended pregnancy

 d.  folic acid reduces the recurrence of NTDs but does 
not prevent first occurrences

 e.  the use of folic acid in pregnancy is controversial

 5.  Epidemiologic studies reveal that:
 a.  the number of NTDs has declined in the United 

States by 25% since folic acid has been used to for-
tify certain cereals

 b.  there has been an increase in NTDs in the United 
States because of an increase in immigration from 
Southeast Asia

 c.  low levels of folic acid are not implicated in the 
development of cardiac defects during fetal life

 d.  megaloblastic anemia in pregnancy is usually caused 
by lack of vitamin B12 and not folic acid

 e.  folic acid can be easily acquired by eating peanuts 
and legumes

 6.  Your patient is concerned about the need for vaccina-
tions during pregnancy. You note that:

 a.  at present, no guidelines have been established 
regarding preconception vaccines

 b.  it is accepted practice to offer women of childbear-
ing age both hepatitis B virus (HBV) vaccine if 
they are at higher risk for acquiring hepatitis B and 
rubella vaccine if they are seronegative

 c.  the physician should offer varicella and influenza 
vaccines to the patient as part of her preconception 
counseling

 d.  palivizumab (Synagis) is a pregnancy category C 
drug, and its use is recommended for premature 
infants and women who are pregnant during the 
winter season

 e.  patients who will be in their third trimester during 
the winter season should be offered pneumococcus 
vaccine

CLINICAL CASE PROBLEM 2

A Chance of Counseling before Conception

A 38-year-old woman sees you for her first office visit. 
She is interested in having a yearly Papanicolaou (Pap) 
test and mammogram.

 7.  During this first visit, you do which of the following?
 a.  ask the patient if she intends to become pregnant 

in the future
 b.  describe to the patient the effects of pregnancy on 

her general health
 c.  discuss with her medications that should not be 

consumed during pregnancy
 d.  explain to the patient that yearly Pap tests and 

mammograms are rarely required
 e.  all of the above

 8.  The patient expresses some concern about the time 
necessary for including preconception counseling as 
she is not actively planning a pregnancy at this time. 
However, you reassure her that there is value in the 
counseling because:
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 a.  although many patients perceive they already know 
the risks and believe themselves to be at very low 
risk, there are a variety of issues, such as immu-
nizations and early vitamin supplementation, that 
should be discussed to maximally improve the best 
outcomes for woman and infant

 b.  changes of behavior and medical treatments are 
only effective if they are done before conception

 c.  prepregnancy counseling has been demonstrated 
to improve health behaviors, such as alcohol 
intake and smoking cessation, which improve the 
likelihood of a healthy woman, pregnancy, and 
infant

 d.  vaccinations should never be given during a preg-
nancy, thus it is important to address any immuni-
zation deficiencies before a pregnancy

 e.  only a and c

 9.  Comprehensive preconception care counseling will 
include which of the following?

 a.  a complete discussion of contraception in the event 
the patient does not wish to have children and is of 
reproductive age

 b.  the patient should be aware of the risk of alcohol 
consumption during pregnancy (fetal alcohol syn-
drome) and the risk of smoking during pregnancy 
(a common cause of preterm labor and low-birth-
weight infants)

 c.  a screening for sexually transmitted diseases 
(STDs) because they can be a causative agent in 
preterm labor and ectopic pregnancy

 d.  developing good oral hygiene because dental 
interventions before pregnancy can reduce the 
incidence of prematurity and low birth weight

 e.  all of the above

 10.  Your patient asks you if she has to “hurry up” and get 
pregnant because she is 38 years old. With regard to 
age, which of the following is true?

 a.  advanced maternal age and not paternal age is 
the major contributor to genetic disorders of the 
newborn

 b.  preeclampsia and toxemia affect very young, usu-
ally nulliparous women and spare older women

 c.  diabetes mellitus is more commonly found in 
advanced maternal age

 d.  the incidence of fetal anomalies increases with age, 
whereas the number of stillbirths decreases

 e.  as long as your patient is in good health, exercises 
regularly, and does not have a chronic ailment, her 
age does not affect her fertility

 11.  Prepregnancy interventions that have shown benefits 
include which of the following?

 a.  treating antiphospholipid antibody syndrome with 
aspirin

 b.  tight glycemic control in women with diabetes

 c.  maximal levothyroxine supplementation in patients 
suffering from hypothyroidism

 d.  reducing the incidence of fetal disorders by 
actively restricting maternal phenylalanine-con-
taining food products in mothers suffering from 
hyperphenylalaninemia

 e.  all of the above

 12.  Your patient suffers from epilepsy. She is currently 
prescribed Dilantin and valproic acid. She and her 
husband have decided to have another child. She 
wants to do all she can to ensure that this pregnancy 
will result in a child without anomalies because her 
daughter suffers from cleft palate and developmental 
delay. Which of the following is true regarding anti-
convulsants and pregnancy?

 a.  the kind of anticonvulsant is the only cause of fetal 
malformation

 b.  developmental delay is associated solely with the 
amount of anticonvulsants that the mother took

 c.  lamotrigine, when taken alone, may have a lower 
incidence of fetal malformations

 d.  the physician has to choose the drug that is best for 
his or her patient with epilepsy and “stick with it”

 e.  women taking antiepileptic drugs should discon-
tinue them unless they are using them for their 
anticonvulsant effects only

ANSWERS

 1.  e. Isotretinoins, anticoagulants, and anticonvul-
sive drugs are recognized as extremely hazardous to a 
developing fetus. The U.S. Centers for Disease Con-
trol and Prevention (CDC) guidelines for improving 
preconception health in the United States recommend 
that patients taking isotretinoins use contraception. 
Women who use anticonvulsants that are considered 
teratogens (e.g., valproic acid) should be counseled to 
have their dose decreased. Oral anticoagulants such as 
warfarin, a known teratogen, should be stopped and 
changed to heparin or enoxaparin (Lovenox) before the 
onset of pregnancy. STIs are a risk factor and should be 
diagnosed and treated. Obesity increases risks of gesta-
tional diabetes, hypertensive disorders, and thrombo-
embolic complications, as well as labor issues such as 
increased risk of augmentation, cephalopelvic dispro-
portion, cesarean section, and perioperative morbidity. 
Elevated cholesterol, although considered detrimental 
to the patient’s health, is not a risk factor in pregnancy.

 2.  b. Current smoking is a risk for the pregnancy. A 
family history of cardiovascular disease may contrib-
ute to her long-term health but is not a risk for the 
pregnancy. Assuming that she is with the same spouse, 
spousal abuse often escalates during pregnancy, 
increasing her risk during the pregnancy. Unless 
she is unwilling to discontinue the alcohol, drinking 
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before the pregnancy is not a risk but drinking during 
pregnancy is a risk.

 3.  a. An elevated blood pressure needs to be addressed 
and the best possible control obtained for optimum 
pregnancy outcome. A retroverted uterus presents no 
risk, and although you may need to address the hem-
orrhoid to increase her comfort, it is not a risk to the 
pregnancy.

 4.  a. NTDs include anencephaly and spina bifida. The 
majority are attributable to a genetic defect causing a 
decrease in the enzyme MTHFR. This enzyme plays 
a key role in folate metabolism. Use of folic acid sup-
plementation can prevent the majority of NTDs. It is 
recommended that women with a previous or family 
history of NTDs take 4 mg of folic acid a day starting 
3 months before pregnancy and continuing through-
out the first trimester. Folic acid reduces both recur-
rences and the de novo occurrence of NTDs.

 5.  a. The U.S. Food and Drug Administration started 
mandatory fortifications of certain cereals with folic 
acid in 1988. The CDC estimates that there has been 
a 25% decrease in the occurrence of NTDs resulting 
from this action. Folic acid is found in leafy vegeta-
bles, broccoli, and animal liver. Lower levels of folic 
acid are the major cause of megaloblastic anemia in 
pregnancy and NTDs, and they contribute to the for-
mation of cardiac defects.

 6.  b. The CDC recommendation to improve precon-
ception health suggests that all women of childbear-
ing age be counseled about receiving HBV vaccine if 
they are at a higher risk and rubella vaccine if they are 
seronegative. These are to be given 3 months before 
future pregnancy because they are live attenuated 
viruses. (However, research has failed to show a nega-
tive outcome in the mother when the vaccine is given 
in the pregnant state.)
Varicella virus vaccine is occasionally offered by physi-

cians to patients who are at high risk for chickenpox out-
breaks (e.g., daycare workers with a negative history of 
previous chickenpox disease). Women who are pregnant 
follow the general recommendation for influenza and 
pneumonia vaccines (give influenza vaccine to women 
who will be pregnant during the influenza season and 
pneumococcus vaccine if they are immunosuppressed or 
asplenic). There are no recommendations regarding the 
use of palivizumab in adults.

 7.  e. Part of preconception counseling is to discuss 
pregnancy with any fertile female patient. Determin-
ing the need for contraception is part of preconcep-
tion counseling. The physician should inform the 
patient that certain conditions or medications can 
have deleterious outcomes on her pregnancy because 

half of all pregnancies are unintended. Unless there 
is a physical finding or family history that suggests 
it should be performed, the patient’s age of 38 years 
does not indicate a mammogram; mammogram 
screening usually begins at the age of 40 years. Many 
sources suggest that Pap tests can be done as infre-
quently as every 3 years if the results are all normal.

 8.  e. Preconception counseling has been proven effec-
tive in changing many maternal health behaviors 
including alcohol consumption, smoking cessation, 
weight gain before pregnancy, folic acid intake before 
and during the early weeks of pregnancy, and consid-
eration of any chronic medical conditions with the 
opportunity to achieve maximal disease management 
and change of any medications that are particularly 
problematic during pregnancy. Many issues are most 
effective if addressed preconception, such as folic 
acid intake because it appears to have its protective 
impact during the first 12 weeks of gestation. How-
ever, many issues such as weight control and exer-
cise, can be addressed when a patient comes in for 
prenatal care if they have not received preconception 
counseling; smoking cessation or smoking reduction 
continues to improve outcome even if it occurs after 
conception. Live virus immunizations should only be 
given during pregnancy when the benefit is perceived 
to outweigh the risk, but there is no evidence of harm 
to women who are pregnant or fetuses from adminis-
tration of inactivated vaccines.

 9.  e. The CDC has developed a list of preconception 
risk factors for adverse pregnancy outcomes. Clinical 
guidelines were developed with the use of evidence 
for the effectiveness of preconception care. They 
include alcohol and tobacco cessation counseling, as 
well as screening for and treatment of STIs (gonor-
rheal and chlamydial). The discussion of future fertil-
ity is an important part of preconception counseling. 
One of the preventive measures noted by the CDC is 
improvement of oral care before pregnancy.

 10.  c. Advanced maternal age is a leading cause of infer-
tility, fetal anomalies, stillbirths, and diabetes melli-
tus. Preeclampsia occurs in women at the extremes of 
the age range—both younger and older women who 
are pregnant are at risk.

 11.  e. The emphasis in preconception counseling is 
partly on improving chronic maternal conditions, 
diabetes mellitus, and hypothyroidism, as well as 
genetic disorders such as hyperphenylalaninemia. 
Therefore, a complete history is the essence of the 
counseling session.

 12.  e. Greater than 1 million women in their reproduc-
tive years have epilepsy. However, it is estimated that 
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twice this number take anticonvulsant medications for 
headaches, chronic pain, and mood disorders. Anti-
convulsants are teratogenic and carcinogenic. Fetal 
hydantoin syndrome results from intrauterine expo-
sure to phenytoin and possibly other drugs. The fol-
lowing are key to decreasing these teratogenic effects:

 a.  Stop polytherapy and monotherapy if possible.
 b.  Decrease the amount of anticonvulsant medica-

tion to the minimal dose.
 c.  Choose the least teratogenic drug; currently, la-

motrigine is the most promising. Valproate poses 
the highest risk to the fetus.
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SUMMARY

There are proven benefits to preconception counseling, 
including seeking changes in behavior and promoting 
healthy living.

Preconception counseling is a set of interventions that 
aim to identify and to modify biomedical, behavioral, and 
social risks to a woman’s health or pregnancy outcomes 
through prevention and management. It is important to 
discuss preconception issues and recommendations even 
when women are not “planning” a pregnancy because 50% 
of pregnancies are “unplanned,” and unplanned pregnancies 
have a higher complication rate than planned pregnancies.

When evaluating a patient in her reproductive years, 
the physician should offer preconception counseling. 
Some physicians recommend a single visit targeted to 
preconception counseling, risk assessment, and recom-
mendations. Other physicians recommend using every 
well woman visit and primary care visit to reiterate and to 
emphasize aspects of preconception care.

The Academy of Pediatrics and the American College 
of Obstetricians and Gynecologists identify four catego-
ries of assessment:
 1.  Physical assessment
 a.  Screen and treat: STIs, human immunodeficiency 

virus infection/acquired immune deficiency syn-
drome (HIV/AIDS)

 2.  Risk screening
 a.  Teenage patients will often suffer from anemia, 

preterm labor, toxemia, growth restricted fetus, higher 
STD prevalence, and increased infant mortality.

 b.  Pregnancy in advanced maternal age is often com-
plicated by toxemia, diabetes mellitus, preterm 
delivery, and fetal anomalies.

 c.  Start folic acid; stop anticoagulant (replace Couma-
din), isotretinoin (Accutane). Evaluate and modify 
to reduce risk: antiepileptic (one drug with the low-
est dose and lowest side effects).

 d.  General health: Chronic medical conditions such as 
hypertension, diabetes mellitus, thyroid disease, and 
epilepsy should be brought under excellent control 
before pregnancy to decrease negative outcomes.

 3.  Vaccinations
 a.  Offer rubella testing and also HBV and varicella 

vaccination if warranted (high risk).
 4.  Counseling
 a.  Smoking, alcohol consumption, and recreational 

drugs should be discouraged.
 b.  Ask the patient about domestic violence and spou-

sal abuse because these behaviors typically increase 
with pregnancy.

 c.  Genetic counseling and testing: Mothers with pre-
vious history of genetic malformations should be 
carefully evaluated. Offer Tay-Sachs testing to all 
Ashkenazi Jewish couples and cystic fibrosis carrier 
screening to both partners of white European and 
Ashkenazi Jewish couples. Thalassemia screening is 
commonly performed in couples of Mediterranean 
heritage, and sickle cell testing should be performed 
in all black patients.

 d.  Discuss environmental toxins at work and at home. 
Dioxin-type products can increase fetal malforma-
tions, as can methylmercury, a neurotoxin (organic 
solvents should be avoided).
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C H A P T ER  84

Routine Prenatal Care

CLINICAL CASE PROBLEM 1

A 24-Year-Old Primigravida at 8 Weeks of 
Gestation

A 24-year-old primigravida comes to your office at 8 
weeks of gestation for her first prenatal visit. She has 
asked you to be her family physician and to look after 
her during the entire pregnancy. You agree to provide 
her pregnancy care. During your first visit, you explain 
your general philosophy regarding prenatal care and 
perinatal care.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements is (are) true con-
cerning prenatal care in the United States?

 a.  about 70% of women in the United States receive 
prenatal care during pregnancy

 b.  reducing the number of prenatal visits in low-risk 
women has been shown to increase pregnancy risk

 c.  African-American women, teenagers, women with 
drug addictions, and the poor have the lowest rates 
of prenatal care in the United States

 d.  only approximately 50% of women in the United 
States receive prenatal care in their first trimester

 2.  The primary purpose of prenatal care is to ensure 
the birth of a healthy baby with minimal risk to the 
mother. All of the following are important to achieve 
this objective except:

 a.  early, accurate assessment of gestational age
 b.  regular visits which focus on the total health and 

well-being of the patient and family
 c.  identification of the patient at risk (gestational dia-

betic, hypertensive, etc.)
 d.  performance of anatomic ultrasound in the second 

trimester

 3.  Your patient had the first day of her last menstrual 
period on September 9, 2014. According to the Nägele 
rule, what is the patient’s estimated date of delivery 
(assuming a 28-day cycle)?

 a.  June 2, 2015
 b.  June 16, 2015
 c.  July 2, 2015
 d.  July 9, 2015
 e.  June 23, 2015

 4.  Which of the following tests is not recommended at 
her initial prenatal visit?

 a.  complete blood count (CBC)
 b.  rapid plasma reagin (screening for syphilis)

 c.  screening for gestational diabetes
 d.  hepatitis B virus screen (HBsAg)
 e.  blood typing (Rh and ABO)

 5.  Which of the following tests is recommended at her 
26- to 28-week prenatal visit?

 a.  screening for gestational diabetes
 b.  screening for rubella immunity
 c.  screening for cervical dysplasia (Pap smear)
 d.  screening for group B streptococcal infection

After discussion of the visits and tests that will be done 
during the pregnancy, your patient indicates that she is 
concerned about “getting fat.” She has been a smoker 
since the age of 16 years in an attempt to remain thin, 
and she assumes that she will continue to smoke after she 
delivers. She is concerned about breastfeeding for the 
same reason because people have told her that she would 
“have to eat for the baby” if she breastfeeds.

 6.  She is 5 feet 5 inches tall and has a body mass 
index (BMI) of 20. How much weight gain do you 
recommend?

 a.  5 to 15 pounds
 b.  10 to 20 pounds
 c.  15 to 25 pounds
 d.  25 to 35 pounds
 e.  28 to 40 pounds

 7.  In counseling your patient on weight, which of the 
following is not a complication associated with exces-
sive weight gain?

 a.  infant macrosomia
 b.  gestational diabetes
 c.  shoulder dystocia
 d.  intrauterine growth retardation
 e.  post-pregnancy obesity

 8.  Which of the following statements would not be 
regarded as reasonable nutritional advice for your 
patient?

 a.  supplementation with iron if anemia is detected
 b.  supplementation with folic acid 1 mg daily 

throughout pregnancy
 c.  supplementation with vitamin A
 d.  supplementation with calcium (Recommended 

Dietary Allowance, 1000 to 1300 mg per day)
 e.  supplementation with vitamin D if sunlight expo-

sure is limited

 9.  Which of the following statements regarding tobacco 
smoking in pregnancy is (are) true?

 a.  the risk of spontaneous abortion is increased 
significantly

 b.  perinatal mortality rates are increased significantly
 c.  abruptio placentae rates are increased significantly
 d.  birth weights are decreased significantly
 e.  all of the above
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 10.  Which of the following statements regarding alco-
hol consumption in pregnancy and fetal alcohol syn-
drome is true?

 a.  limit alcohol intake to one or two glasses of wine
 b.  abstain completely from alcohol during pregnancy
 c.  fetal alcohol syndrome is decreasing in the United 

States
 d.  alcohol consumption in the third trimester is not 

directly associated with fetal alcohol syndrome

 11.  Which of the following statements regarding mari-
juana consumption during pregnancy is correct?

 a.  use of marijuana in the form of inhalation is a safe 
way to decrease pregnancy nausea

 b.  maternal marijuana use has been associated with 
low birth weight, preterm birth, small for gesta-
tional age infants, and admission into NICU

 c.  marijuana is not transferred across the placenta or 
into the breast milk

 d.  marijuana use in young, adolescent mothers is 
associated with fewer problems

CLINICAL CASE PROBLEM 2

A 35-Year-Old Primigravida

A 35-year-old woman and her husband have been 
attempting to get pregnant without success. They had 
considered pursuing a fertility workup but were con-
cerned about the expense. They had begun the process 
for adoption, but she has had a positive home preg-
nancy test result, and based on her last menstrual period 
(LMP), she is 6 weeks pregnant. She is in good health 
and takes no medication except for a multivitamin.

 12.  Which of the following is (are) true concerning your 
advice for and care of this patient?

 a.  the risk of Down syndrome (trisomy 21) and aneu-
ploidy is nonlinear and varies from 1 in 1500 in 
young women to 1 in 10 in women over age 40

 b.  routine standard of care is for her to have an amnio-
centesis to check for fetal aneuploidy because of 
her age and risks

 c.  she should have checkups more often than a 
younger woman, because of her increase in risk of 
hypertensive disorders

 d.  she should receive education on a variety of 
non-invasive tests available that are nearly 100% 
accurate in predicting Down syndrome

 13.  She and her husband are happy about the pregnancy. 
She tells you that she is not interested in any inva-
sive tests, such as an amniocentesis or chorionic villus 
sampling (CVS), but she is not sure about the blood 
test. She asks you for more information concerning 
the triscreen or similar tests. All of the following are 
correct except:

 a.  the most common non-invasive screening test 
for Down syndrome used in the United States 
for women presenting in the second trimester is 
the quadruple test, which includes measurement 
of 4 maternal serum markers: alpha-fetoprotein, 
unconjugated estradiol, human chorionic gonado-
tropin, and inhibin A

 b.  in the case of a fetus with Down syndrome, mater-
nal serum alpha-fetoprotein and unconjugated 
estradiol are reduced and hCG and inhibin A levels 
are elevated

 c.  ideal sampling of blood for the quadruple test is 
between 15 to 18 weeks of gestation, but may be 
done from 15-22 weeks

 d.  screening with circulating cell-free DNA is rec-
ommended now for all women who present in the 
first trimester

 14.  Which of the following statements is not true con-
cerning current recommendations on routine prena-
tal visits?

 a.  clinical components of routine prenatal visits are 
agreed on by everyone

 b.  most guidelines recommend routine assessment 
with fundal height, maternal weight, blood pres-
sure measurements, fetal heart auscultation, and 
questions about fetal movement

 c.  some authors recommend screening for domestic 
violence with brief questions

 d.  routine screening for depression is recommended 
by most

 e.  routine screening of urine for protein is no longer 
recommended for all women

CLINICAL CASE PROBLEM 3

Sexually Transmitted Diseases and Pregnancy

An 18-year-old primigravida who has seen you since 
16 weeks of gestation comes for a visit at 32 weeks. 
She found out that her boyfriend (the father of the baby) 
has herpes. She has “broken up” with him but does not 
know when he contracted the herpes virus (HSV). She 
does not recall ever having herpes, but she is worried 
about the baby.

 15.  Which of the following statements is not true con-
cerning herpes infection in pregnancy?

 a.  rates of vertical transmission at the time of delivery 
are highest for recurrent HSV infections

 b.  women with recurrent HSV infection should start 
acyclovir or another antiviral agent at 36 weeks, 
to decrease risk of transmission from a recurrent 
infection

 c.  neonatal HSV infection acquired in the birth canal 
can cause localized disease or central nervous sys-
tem disease
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 d.  women with primary genital or first genital epi-
sode non-primary herpes should be treated with 
a full treatment course of acyclovir or equivalent 
antivirals during pregnancy

 16  The patient is concerned that she might have another 
sexually transmitted disease. She is not having any 
fever or vaginal discharge. What do you recommend?

 a.  repeat her human immunodeficiency virus (HIV), 
gonorrhea, and Chlamydia screens

 b.  reassure her that there is nothing to worry about
 c.  perform a screen for group B streptococcal infec-

tion at 35 to 37 weeks
 d.  both a and c
 e.  both b and c

 17.  According to the Centers for Disease Control and 
Prevention (CDC) and other recommendations, 
which women should not receive intrapartum anti-
biotic prophylaxis to prevent early-onset group B 
streptococcus (GBS) disease?

 a.  those with a previous infant with early GBS sepsis
 b.  those with GBS bacteriuria during any trimester of 

the current pregnancy
 c.  those with a positive GBS on late (35- to 37-week) 

rectovaginal culture
 d.  those with a C-section performed before the onset 

of labor with intact amniotic membranes, regard-
less of GBS colonization status or gestational age

 e.  unknown GBS status at the time of labor and less 
than 37 weeks of gestation

 18.  The patient presents at 40 weeks of gestation. She 
has a normal examination, and other than being tired, 
she has no complaints. Which of the following is (are) 
true about postdate pregnancies?

 a.  there is an increased risk of fetal death beyond 41 
weeks, especially beyond 42 weeks

 b.  induction and delivery at 41 weeks does not 
increase cesarean section rates

 c.  increased shoulder dystocia may result from mac-
rosomia in postdate pregnancies

 d.  if the patient does not want to be induced at 41 
weeks, and the estimated date of confinement 
(EDC) is accurate, assessment of fetal well-being 
is recommended

 e.  all of the above

 19.  One month after delivery, the patient calls you cry-
ing, saying she fears something bad will happen, and 
she can never take care of her infant. Which of the 
following statements is true?

 a.  postpartum depression is unusual with no previous 
history of depression

 b.  postpartum depression or “baby blues” almost 
always requires medication

 c.  women with postpartum depression should be sep-
arated from their infants because they could harm 
them

 d.  most women have some mood changes after deliv-
ery and throughout the postpartum period, and up 
to 17% have severe symptoms

 e.  women who are married almost never have post-
partum blues, only single mothers

ANSWERS

 1.  c. Approximately 71% of women in the USA 
receive care in the first trimester, but 7% receive care 
only during the third trimester, or not at all. Recent 
studies as well as recommendations by the World 
Health Organization show that reducing the number 
of prenatal visits does not adversely affect outcome. 
African-American women, those with addictions, and 
the poor still have the lowest rates of prenatal care 
and, of course, the highest risks.

 2.  d. Goals of prenatal care include early, accurate 
identification of gestational age, regular visits with 
attention to physical and emotional health of the 
patient and family, identification of the patient at risk 
for complications, anticipation of problems, and good 
communication, but performance of anatomic ultra-
sound or even screening tests for genetic abnormali-
ties have not been associated with better outcomes.

 3.  b. The Nägele rule identifies the estimated date of 
delivery for women who have a 28-day menstrual cycle. 
The mean duration of pregnancy calculated from the 
first day of the last normal menstrual period (LNMP) 
for a large number of healthy women has been identi-
fied to be close to 280 days or 40 weeks. The Nägele 
rule estimates the expected date of delivery by adding 
7 days to the date of the first day of the LNMP and 
counting back 3 months. If a woman’s menstrual peri-
ods are 35 days apart, add 14 days rather than 7 days. If 
her periods are 21 days apart, add 0 days rather than 7 
days.

 4.  c. On the first prenatal visit, the following inves-
tigations should be performed: hemoglobin and 
hematocrit (or CBC), urinalysis (urine culture is rec-
ommended as well), blood group, Rh type, antibody 
screen, rubella and varicella antibody titers, syphilis 
screen, culture for gonorrhea and chlamydia, hepati-
tis B virus screen, HIV, and if 21 and over, and due, 
cervical cytology. If LMP is uncertain, obstetric ultra-
sound examination may be performed during the first 
trimester, but it is recommended by the American 
College of Obstetricians and Gynecologists (ACOG) 
routinely at 18 weeks of gestation (although this rec-
ommendation is not based on improved outcomes). 

http://internalmedicinebook.com



SECTION FIVE  Maternity Care450

The triscreen is generally offered at 18 or 19 weeks 
but may be done between 15 and 20 weeks. Screening 
for gestational diabetes should be done at 26 to 28 
weeks.

 5.  a.  At 26 to 28 weeks of gestation, the patient  
should have the following procedures performed: 
screen for gestational diabetes mellitus (50 gram 
glucola or 2 hour glucose tolerance test [GTT]), 
repeated hemoglobin or hematocrit, and repeated 
antibody test for unsensitized Rh-negative patients. 
Also at this time, prophylactic administration of 
Rho(D) immune globulin can be administered to 
patients who are Rh negative. At 32 to 36 weeks of 
gestation, testing for sexually transmitted diseases 
and repeated hemoglobin or hematocrit may be  
performed, if indicated. Screening for group B strep-
tococcal infection is performed at 35 to 37 weeks.

 6.  d. The Institute of Medicine recommends a preg-
nancy weight gain of 25 to 35 pounds (11.5 to 16 kg) 
for women of normal body mass index and weight 
before pregnancy. Calorie requirements increase 
by 340 to 450 kcal per day in the second and third 
trimesters. The National Academy of Sciences sum-
marized the published studies on weight gain during 
pregnancy and found that the amount of ideal weight 
gain varied inversely with the prepregnancy weight 
of the woman. Its pregnancy weight gain recommen-
dations, based on percentage of ideal body weight 
(IBW), are as follows: underweight women (<90% 
of IBW) should gain 28 to 40 pounds (12.5 to 18 
kg), normal weight women (90% to 135% of IBW) 
should gain 25 to 35 pounds (11.5 to 16 kg), and 
overweight women (>135% of IBW) should gain 15 
to 25 pounds (7 to 11.5 kg). Of the recommended 
weight gain, approximately 9 kg represents the nor-
mal physiologic events and features of pregnancy. 
These include the fetus, placenta, amniotic fluid, 
uterine hypertrophy, increase in maternal blood vol-
ume, breast enlargement, and dependent maternal 
edema as the consequence of mechanical factors. The 
remaining 1 to 3 kg is mostly fat.

 7.  d. All of those listed, as well as shoulder dystocia, 
are associated with excessive weight gain and mater-
nal obesity. Intrauterine growth retardation is a com-
plication of inadequate weight gain.

 8.  c. Some authorities recommend universal pre-
natal iron supplementation (27 to 30 mg per day), 
and because iron deficiency anemia is associated 
with adverse outcomes, supplementation is gener-
ally recommended. The U.S. Preventive Services 
Task Force, however, found insufficient evidence 
to recommend this routinely. Calcium supplemen-
tation (1000 to 1300 mg per day) has been shown to 

decrease blood pressure and preeclampsia in some 
studies but not perinatal mortality. Supplementation 
of folic acid is done at 0.4 to 0.8 mg per day before 
conception as well as 0.4-4 mg per day during the 
early stages of fetal development. The higher dos-
age is recommended for those patients who have a 
history of an infant with a neural tube defect. Folate 
deficiency is associated with low birth weight, pla-
cental abruption, and congenital cardiac and orofa-
cial cleft anomalies. Vitamin D supplementation is 
not routinely recommended, but it has been linked 
to neonatal hypocalcemia and should be considered 
in women with limited exposure to sunlight; how-
ever, high doses are toxic. Vitamin A in high doses 
may be teratogenic and is associated with cranial–
neural crest defects. In industrialized countries, 
pregnant women should limit intake to less than 
5000 IU per day.

 9.  e. Pregnancy outcomes are adversely affected by 
maternal cigarette smoking: spontaneous abortion 
rates are doubled, perinatal mortality rates are signifi-
cantly increased, placental abruption is almost twice 
as common in smokers, and mean birth weights of 
infants of smokers are almost 200 g less than those of 
infants of nonsmokers. This decrease in birth weight 
is a combined result of preterm deliveries and growth 
restriction of term babies. It is estimated that 4600 
infants die annually in the United States because 
of maternal smoking. Other conditions linked with 
maternal smoking include placenta previa, premature 
rupture of the membranes, chorioamnionitis, placen-
tal calcifications, and placental hypoxia. The patho-
physiologic process of maternal smoking includes (1) 
carbon monoxide and its functional inactivation of 
fetal and maternal hemoglobin; (2) vasoconstrictor 
action of nicotine, causing reduced placental per-
fusion; (3) reduced appetite and, in turn, reduced 
calorie intake; and (4) decreased maternal plasma 
volume.

 10.  b. The safest policy for maternal alcohol use is no 
use. No safe level of alcohol intake during pregnancy 
has been identified. Even a few drinks at a critical 
time in organogenesis can be teratogenic. The inci-
dence of fetal alcohol syndrome in the United States 
is increasing. Fetal alcohol syndrome is the most 
common preventable cause of mental retardation in 
the United States.

 11.  b. Maternal marijuana use is associated with low 
birth weight, preterm birth, small for gestational 
age [SGA] infants, and neonatal intensive care unit 
(NICU) admission. Marijuana is not safe, although 
it is the most common illicit drug used in pregnancy 
(other than alcohol). Adolescents who use mari-
juana are at significant risk for life-long addiction, 
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as well as increased suicide risk and mental disor-
ders. Executive function is inhibited by marijuana 
use, and the full effects on the fetus are yet to be 
elucidated. Marijuana is passed into the placenta 
and into breast milk.

 12.  a. According to the ACOG, women of all ages 
should be offered invasive and non-invasive testing 
for aneuploidy. The overall risk of having a child 
with Down syndrome is about 1 in 1000 live births; 
1 in 270 for women aged 35 to 40 years and 1 in 100 
for women older than 40 years. Many women, even 
knowing the increased risk of having an affected fetus, 
do not want to risk damage (limb defects with CVS) 
or loss (spontaneous abortion) caused by amniocen-
tesis or chorionic villus sampling. The family physi-
cian is in an excellent position to present options and 
to be sensitive to the woman’s decision to accept or 
to reject testing. Older age is not an indication for 
more frequent visits. Screening tests are not 100% 
accurate; virtually all testing is fraught with some 
inaccuracy.

 13.  d. All of the statements are true, except the last. 
Prenatal diagnosis is rapidly changing, and opinions 
differ on best methods for detection of Down syn-
drome, aneuploidy, or neural tube defect; objective 
data are lacking. Although ACOG recommends all 
women, regardless of age, be offered non-invasive 
screening, a thorough understanding of the patient’s 
values and desire (if any) for screening is important, 
and many patients may choose not to test, particularly 
when they are aware of the low positive predictive 
value (50%) of many screening tests. The quadru-
ple test is currently used most widely in the United 
States for screening in the second trimester for Down 
syndrome. At a second-trimester cut-off of 1 in 250, 
the detection rate is 80% with a 5% false-positive 
rate. Trisomy 18 risk is reported, but trisomy 13 is 
not screened for in second-trimester testing. Newer 
plasma tests for circulating cell-free DNA are avail-
able for secondary screening of high-risk women 
and reduce the number of women falsely identified 
as high risk, thus avoiding inappropriate invasive 
testing. First-trimester tests combine nuchal translu-
cency and gestational age with pregnancy-associated 
plasma protein-A (PAPP-A) and free or total bhCG.

 14.  e. There is disagreement among various groups 
and authors on what are the best and most cost-ef-
fective clinical components of routine prenatal 
visits. Most guidelines do recommend all of the 
choices given; however, the evidence supporting 
these practices is not consistent. Domestic violence 
and depression affect many pregnant women, and 
studies show that integration of a screening protocol 
can increase identification of these patients. Routine 

testing of urine for protein in all patients is no lon-
ger recommended.

 15.  a. Women with recurrent HSV infection are less 
likely to transmit disease to the neonate through ver-
tical transmission when compared with those women 
who have primary genital or first genital episode 
non-primary HSV infections. All of the other state-
ments are correct. According to ACOG recommen-
dations, women with recurrent HSV infection should 
be counseled and treated with acyclovir (400 mg 3 × 
per day) beginning at 36 weeks until term, to decrease 
the risk of recurrence and thus of cesarean delivery 
at term. Rates of vertical transmission at the time of 
delivery are 50% for a primary HSV infection, 0% 
to 3% for a recurrent HSV infection, and 33% for 
a nonprimary first episode (preexisting antibodies to 
the other HSV type).

 16.  d. This patient has a high risk of having acquired 
a sexually transmitted disease during her pregnancy, 
after her initial screen; rescreening is recommended. 
All patients should be screened for group B strepto-
coccal infection at 35 to 37 weeks, unless treatment 
has already been deemed necessary because of past 
group B streptococcus urinary tract infection (UTI) 
or an infant with previous infection.

 17.  d. Recommendations from the CDC for preven-
tion of early-onset GBS invasive disease state that 
all of the other choices are recommended for treat-
ment. If there are intact amniotic membranes, even 
a GBS-positive patient is treated like other cesarean 
section patients. In the case of a positive GBS rec-
tovaginal culture or a positive urine culture for GBS 
in a previous pregnancy only (not the current one), 
with no other risk factors, intra-partum prophylaxis 
is also not recommended. As a result of prophylactic 
treatment, the incidence of early-onset GBS sepsis 
has declined dramatically during the past 15 years, 
from 1.7 to 0.34 cases per 1000 births. Without pro-
phylaxis, GBS sepsis attacks two infants per 1000 
births, with a 50% mortality rate. The highest risk is 
found in GBS carriers with preterm delivery, rupture 
of membranes longer than 12 hours, onset of labor 
or rupture of membranes at less than 37 weeks of 
gestation, or intrapartum fever. With such a serious 
impact on newborns, prophylactic antibiotics, gener-
ally penicillin G (ampicillin is second choice) or clin-
damycin (for sensitive strains in penicillin-allergic 
patients), have been used successfully to decrease the 
GBS attack rate.

 18.  e. The risk of stillbirth increases with gestational 
age from 1 per 3000 at 37 weeks of gestation to 3 
per 3000 at 42 weeks and 6 per 3000 at 43 weeks. 
Routine induction of labor at 41 weeks has been 
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shown to decrease perinatal death without increas-
ing the rate of cesarean delivery. If dates are uncer-
tain or the patient is resistant to induction, tests for 
fetal well-being by nonstress testing and evaluation of 
amniotic fluid volume should be begun at 41 weeks. 
Stripping or sweeping of membranes reduces the 
need for labor induction according to some trials, and 
it has not been shown to cause harm.

 19.  d. Postpartum depression and “blues” are com-
mon, although women with a previous history of 
depression are at least two times at risk. Poor social 
support puts women at increased risk, but mar-
ried women with support may also develop symp-
toms that need treatment. Treatment is generally 
through both psychotherapy and serotonin reuptake 
inhibitors.

Suggested Reading
American College of Obstetricians and Gynecologists. ACOG 

Committee Opinion No. 55. Management of postterm 
pregnancy. Obstet Gynecol. 2004;104:639–646.

American College of Obstetricians and Gynecologists. ACOG 
Committee Opinion No. 354. Treatment with selective 
serotonin inhibitors during pregnancy. Obstet Gynecol. 
2006;108:1601–1603.

Banti S, Mauri M, Oppo A, et al. From the third month of 
pregnancy to one year postpartum: prevalence, incidence, 
recurrence, and new onset of depression. Compr Psychiatry. 
2011;52:343–351.

Verani J, McGee L, Schrag SJ. Prevention of perinatal group 
B streptococcal disease. MMWR Recomm Rep. 2010;59:1–36.

SUMMARY

 1.  Routine checkups during pregnancy in low-risk 
patients are not indicated nearly as frequently as com-
monly practiced, especially in the first trimester.

 2.  The following are recommended as initial screening 
(as soon as possible after diagnosis): (a) CBC, (b) blood 
group and atypical antibody screen, (c) Rh status, (d) 
rubella antibody status, (e) syphilis, (f) HIV testing, 
(g) varicella immunity (h) hepatitis B surface antigen 
virus screen, (i) urinalysis and culture (j) gonococcus 
and Chlamydia screen, and (k) Pap smear if over 21 and 
indicated for screening.

 3.  The following are recommended as initial 18-week 
screening: (a) obstetric ultrasound screening for fetal 
anomaly (although there are no good data support-
ing this) and (b) counseling on prenatal diagnosis for 
aneuploidy.

 4.  The following are recommended as initial 28-week 
screening: gestational diabetes screening: 1-hour, 50-g 
glucose tolerance test; if results are abnormal, perform 
3-hour, 100-g glucose tolerance test. In addition, 
repeated antibody screen for Rh-negative women and 
administration of RhoGAM, if indicated; repeat CBC.

 5.  A GBS rectovaginal culture is recommended at 35 to 
37 weeks.

 6.  Prenatal surveillance (every prenatal visit) involves the 
following:

 a.  Fetal: (i) fetal heart rate; (ii) fundal height, actual 
and amount of change; (iii) presenting part and sta-
tion (late in pregnancy); and (iv) fetal activity

 b.  Maternal: (i) blood pressure, actual and extent of 
change; (ii) weight, actual and amount of change; 

and (iii) symptoms, including epigastric pain, head-
ache, and altered vision

 7.  Other prenatal factors
 a.  Nägele rule estimates the date of delivery: first day 

of LNMP plus 7 days, then count back 3 months
 b.  Weight gain: ideal amount based on maternal  

prepregnancy weight
 c.  Calories: 300 additional calories in pregnancy; 400 

additional calories during lactation
 d.  Supplementation: iron 30 to 60 mg after 4 months; 

folic acid 1 mg per day starting before and continu-
ing throughout the pregnancy

 e.  Smoking: stop; 4600 perinatal deaths per year in 
United States as a result of smoking

 f.  Alcohol: none; marijuana and illicit drugs: none
 8.  Post-dates: Delivery of the fetus preferably by 41 

weeks, and no later than 42 weeks, is recommended 
because of the increased risk of stillbirth and poor 
perinatal outcomes. If a decision is made to continue 
the pregnancy, antepartum testing with nonstress test-
ing and amniotic fluid index should be done after 41 
weeks.

 9.  Postpartum depression (postnatal depression) or post-
partum blues complicate 30% to 70% of pregnancies 
and is severe in up to 15%. Discussion during the ante-
partum period about hormonal changes in the postna-
tal period and symptoms of postpartum depression is 
essential. High-risk patients need to be identified and 
observed closely.
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C H A P T ER  85

Immunization and Consumption 
of Over-the-Counter Drugs during 
Pregnancy

CLINICAL CASE PROBLEM 1

A Mother Moving to Nepal

A 26-year-old primigravida patient who has seen you 
once for prenatal care comes to your office asking for 
advice and immunizations. On the basis of your initial 
history and physical examination, she is at 18 weeks 
of gestation. Her husband has just accepted a posi-
tion with a U.S. government agency in Nepal, and she 
will be moving there with him in 4 weeks. She is very 
anxious about possible infectious diseases she could 
contract, including tuberculosis. She recently moved to 
the area and had been unable to tell you her immuniza-
tion status at the previous visit because she misplaced 
her records. She knows she received all the “childhood 
vaccines” and had a booster of some kind before enter-
ing college.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following immunization combinations 
would be acceptable for administration to this preg-
nant woman if she has not previously been immunized 
or received boosters and needs them because of expo-
sure risk?

 a.  tetanus and diphtheria (Td); bacillus Calmette-
Guérin (BCG); hepatitis A; measles, mumps, rubella 
(MMR); varicella

 b.  Tdap, inactivated influenza, hepatitis B, hepatitis A
 c.  Tdap, hepatitis B, MMR, varicella
 d.  Td, hepatitis A, meningococcal, varicella
 e.  MMR, hepatitis B

 2.  Your patient does not know about the risk of influenza 
in Nepal. Which of the following statements is true 
about influenza vaccination in pregnancy?

 a.  the immunization should not be given to high-risk 
patients (those with asthma, cardiovascular disease, 
or diabetes) within the first trimester

 b.  the inactivated influenza vaccine should be admin-
istered to all pregnant women during any trimes-
ter of pregnancy, from October to March, or as 
available

 c.  pregnant women have the same severity risk level of 
influenza as nonpregnant women

 d.  immunization of pregnant women for influenza is 
not safe and should not be given

 e.  the live attenuated vaccine may now be given to 
pregnant women

 3.  Your patient has studied communicable diseases and 
asks about the Tdap vaccine to protect her from trans-
mitting pertussis to her newborn infant. You suggest:

 a.  she avoid contact with people who might have 
pertussis

 b.  she receive Tdap rather than the Td booster 
because it is now recommended for each pregnancy

 c.  she receive the Tdap postpartum unless the vaccine 
is not available where she will be living, because it 
should be ideally given after delivery of the infant

 d.  she receive the Tdap vaccine after the infant is 6 
months old because she can have viral shedding, 
which could infect the infant

 e.  she need not worry about pertussis because nearly 
all cases have been eliminated

CLINICAL CASE PROBLEM 2

A Pregnant Woman Concerned about 
Consuming Ibuprofen

A newly pregnant woman who comes to the office is 
concerned about the fact that she took ibuprofen for a 
headache during the past week. She is asking whether 
it is safe to take during pregnancy.

 4.  Which of the following statements about taking ibu-
profen during pregnancy is true?

 a.  ibuprofen is considered safe during all stages of 
pregnancy

 b.  ibuprofen is considered relatively safe, although not 
recommended, during the first and second trimes-
ters but should be avoided in the third trimester 
because of effects on the fetal heart

 c.  ibuprofen should never be taken during pregnancy; 
the patient should be counseled to consult a geneticist

 d.  ibuprofen can be taken in the third trimester but 
should be avoided if possible in the first trimester

CLINICAL CASE PROBLEM 3

A Pregnant Woman with 2 Days of Cold 
Symptoms with Nausea and Vomiting

A 12-week-gestation primigravida patient presents with 
a 2-day history of low-grade fever, rhinorrhea, and itchy 
throat, as well as morning nausea and vomiting once or 
twice. Her physical examination is unremarkable except 
for slightly dry mucous membranes, and her laboratory 
examination is normal.

 5.  In addition to close follow-up and warnings about 
dehydration, which of the following over-the-counter 
(OTC) medications would you not recommend now or 
later during her pregnancy?

 a.  cetirizine (Zyrtec)
 b.  aspirin
 c.  acetaminophen (Tylenol)
 d.  diphenhydramine (Benadryl)
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 6.  Even before the cold, she has been having a lot of 
morning nausea and some vomiting. Which of the fol-
lowing OTC medications used for treatment of nau-
sea and gastrointestinal upset has not been shown to be 
safe during pregnancy?

 a.  ginger
 b.  vitamin B6 (pyridoxine)
 c.  bismuth subsalicylate (Pepto-Bismol)
 d.  omeprazole
 e.  aluminum hydroxide–magnesium hydroxide (Maalox)

 7.  Which of the following statements is true concerning 
evaluation and treatment for vaginal yeast infections 
during pregnancy?

 a.  most of the OTC antifungal vaginal preparations 
have been studied, and although the largest studies 
are on clotrimazole, all are thought to be safe

 b.  prescription antifungals, particularly oral medica-
tions such as fluconazole, have been directly linked 
to fetal anomalies and must be avoided

 c.  vaginal yeast infections should not be treated at all 
in the first trimester because of unknown effects of 
the OTC medications

 d.  a pelvic examination should be performed to rule 
out bacterial vaginosis, because all pregnant women 
should be screened to decrease preterm labor

ANSWERS

 1.  b. Risk to the fetus when a mother is vaccinated is 
theoretical. Varicella and MMR vaccines contain 
live attenuated virus. Such vaccines are contraindi-
cated in pregnancy because the effects on the fetus 
are unknown. Varicella and rubella immunity status 
should ideally have been ascertained on a prepregnancy 
counseling visit and administered at least 1 month and 
ideally 3 months before the woman attempts a preg-
nancy. Immunity can be tested during pregnancy, and 
if she is nonimmune, she should be vaccinated post-
partum. If a susceptible pregnant woman is exposed to 
varicella, administration of immune globulin should 
be strongly considered. Tetanus diphtheria and acel-
lular pertussis vaccine (Tdap) is now recommended 
during every pregnancy, preferably at 27 to 36 weeks, 

to decrease the incidence of neonatal pertussis. Hep-
atitis B, hepatitis A, and meningococcal vaccines are 
not contraindicated. The need for the meningococcal 
conjugate vaccine depends on the risk to the woman 
of contracting meningococcal disease. BCG vaccine 
is not recommended routinely for adults moving 
to developing countries, particularly during preg-
nancy. Inactivated, not live, influenza vaccine is rec-
ommended in all trimesters for all pregnant women 
(Table 85-1).

 2.  b. The inactivated influenza vaccine is a killed virus 
preparation and is therefore safe to administer. It 
should be administered annually between October 
and December (may be given through late March) 
to all pregnant women, regardless of the trimester of 
pregnancy. The live vaccine should not be given to 
pregnant women. Recent data suggest that immuni-
zation during pregnancy may also provide some pro-
tection to the neonate. Pregnant women have greater 
risks than nonpregnant women, particularly with 
some strains of influenza.

 3.  b. Since 2012, the U.S. Centers for Disease Control 
and Prevention (CDC) has recommended that Tdap 
be given during each pregnancy, ideally at 27 to 36 
weeks, to decrease rates of neonatal pertussis.

 4.  b. Ibuprofen and naproxen are associated with oli-
gohydramnios, premature closure of the fetal duc-
tus arteriosus with subsequent persistent pulmonary 
hypertension of the newborn, fetal nephrotoxicity, 
and periventricular hemorrhage if they are taken 
during the third trimester of pregnancy (category D). 
These nonsteroidal antiinflammatory drugs are con-
sidered relatively safe in the first and second trimester 
(category B and C); however, because of their danger 
later in pregnancy, most clinicians advise against their 
use. Table 85-2 outlines the U.S. Food and Drug 
Administration (FDA) rating system.

 5.  b. Aspirin is associated with neonatal hemorrhage, 
decreased birth weight, prolonged gestation and 
labor, and possible teratogenicity. Most antihista-
mines, such as cetirizine, are considered safe (category 
B), as are chlorpheniramine, diphenhydramine, and 
acetaminophen. Although not mentioned as a choice, 
pseudoephedrine, guaifenesin, and dextromethorphan 
are likely to be safe, but have some concerns in a few 
studies.

 6.  c. Bismuth subsalicylate can result in the absorp-
tion of salicylate and should be avoided, especially in 
the third trimester. Salicylates have been associated 
with increased perinatal mortality, neonatal hem-
orrhage, decreased birth weight, prolonged gesta-
tion and labor, and possible birth defects. Bismuth 

CLINICAL CASE MANAGEMENT PROBLEM

A 35-year-old primigravida patient accompanied by 
her husband comes to your office for her first prenatal 
visit. She has lost 6 lbs in the past week and is nause-
ated all the time. Based on her last menstrual period, 
she is 8 weeks pregnant. She adamantly tells you that 
she does not want to risk the health of her baby by 
taking any medications, but she is having difficulty 
even getting out of bed because she is so dizzy. What 
is your response?
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  Guidelines for Vaccinating Pregnant Women

Vaccine General Recommendation for Use in 
Pregnant Women

For More Information See Text

Routine Hepatitis A Recommended if otherwise indicated See Hepatitis A text
Hepatitis B Recommended in some circumstances See Hepatitis B text
Human papillomavirus 
(HPV)

Not recommended See HPV text

Influenza (inactivated) Recommended See Influenza text
Influenza (LAIV) Contraindicated See Influenza (LAIV) text
MMR Contraindicated See MMR text
Meningococcal May be used if otherwise indicated See Meningococcal text
PCV13 Inadequate data for specific recommendation See Pneumococcal conjugate text
PPSV23 Inadequate data for specific recommendation See Pneumococcal polysaccharide text
Polio May be used if needed See Polio text
Td Should be used if otherwise indicated See Tetanus and diphtheria text
Tdap Recommended See Tetanus, diphtheria, and pertussis 

text
Varicella Contraindicated See Varicella text
Zoster Contraindicated See Zoster text

Travel and 
Other

Anthrax Low risk of exposure—not recommended
High risk of exposure—may be used

See Anthrax text

BCG Contraindicated See BCG text
Japanese encephalitis Inadequate data for specific recommendation See Japanese encephalitis text
Rabies May be used if otherwise indicated See Rabies text
Typhoid Inadequate data for specific recommendation See Typhoid text
Smallpox Preexposure—contraindicated

Postexposure—recommended
See Smallpox text

Yellow fever May be used if benefit outweighs risk See Yellow fever text

From www.cdc.gov/vaccines/pubs/preg-guide.htm#flu1.

TABLE 85-1

  U.S. Food and Drug Administration Rating System

Category Interpretation
A Controlled studies show no risk: Adequate, well-controlled studies in pregnant women have failed to demonstrate a risk to the 

fetus in any trimester of pregnancy.
B No evidence of risk in humans: Adequate, well-controlled studies in pregnant women have not shown increased risk of fetal 

abnormalities despite adverse findings in animals, or, in the absence of adequate human studies, animal studies show no fetal 
risk. The chance of fetal harm is remote but remains a possibility.

C Risk cannot be ruled out: Adequate, well-controlled human studies are lacking, and animal studies have shown a risk to 
the fetus or are also lacking. There is a chance of fetal harm if the drug is administered during pregnancy, but the potential 
benefits may outweigh the potential risks.

D Positive evidence of risk: Studies in humans, or investigational or postmarketing data, have demonstrated fetal risk. Nevertheless, 
potential benefits from the use of the drug may outweigh the potential risk. For example, the drug may be acceptable if needed in 
a life-threatening situation or serious disease for which safer drugs cannot be used or are ineffective.

X Contraindicated in pregnancy: Studies in animals or humans, or investigational or postmarketing reports, have demonstrated 
positive evidence of fetal abnormalities or risks that clearly outweigh any possible benefit to the patient.

TABLE 85-2

subsalicylate is considered category C in the first and 
second trimesters and category D in the third trimes-
ter (positive evidence of human fetal risk, but the ben-
efits from use in pregnant women may be acceptable 
despite the risk). All of the other choices are thought 
to be safe and are category B or C.

 7.  a. All of the preparations are listed as category C, 
although there are studies of all preparations and all 
are believed to be safe. A large number of excellent 
studies exist on clotrimazole. There are no data on 
tioconazole. Fluconazole is used by many clinicians, 
and studies have demonstrated that it is safe in the 
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

During the history and physical examination, you must 
consider causes of severe hyperemesis, such as mul-
tiple gestation, gestational trophoblastic disease, and 
superimposed infections. If the patient’s examination 
is normal and you believe that outpatient treatment is 
feasible, you must educate the patient on the danger 
to her pregnancy and the fetus as a result of dehydra-
tion and ketosis. Having “hard” data, such as ketonuria, 
abnormal electrolyte values, or a high specific gravity 
in the urine, sometimes helps patients understand that 
this is more than normal pregnancy-associated nausea. 
If the patient is adamantly against use of medications 
and you believe that she can be adequately hydrated 

orally, use of pyridoxine (vitamin B6), ginger, acupres-
sure, and small and frequent meals are usually appro-
priate. If, however, she has orthostasis, as do many 
patients with hyperemesis gravidarum, she will improve 
more quickly with intravenous hydration in the hospital, 
allowing you to provide good care while avoiding med-
ications she fears will harm her baby. Often in cases 
such as this, the patient needs more education, but we 
must also respect her concern because there are not 
adequate studies on many of the medications we use 
in early pregnancy for hyperemesis. Presenting it as a 
harm-to-benefit ratio is also useful.

SUMMARY

 1.  Ideally, vaccination status should be determined 
before pregnancy is attempted and brought up to date 
at least 1 month before possible pregnancy. Influenza 
and Tdap vaccination are recommended with every 
pregnancy, with Tdap given at 27 to 36 weeks.

 2.  If a patient has not been immunized before pregnancy, 
immunization with killed virus can be done. However, 
live attenuated vaccines should not be used. Thus, 
immunization against varicella and MMR (or individ-
ual components) is not recommended. Only the killed 
influenza vaccine should be used. Many vaccines have 
no clear danger but should be used only if the risk of 
exposure is greater than the potential harm to the fetus 
when there are no data concerning use in pregnancy.

 3.  Patients should be counseled about the potential dan-
gers of OTC and prescription drugs. The effects on 

the fetus of many common OTC drugs are unknown, 
and a reasonable plan is to use as few medications as 
possible during pregnancy, particularly the first tri-
mester. Emphasizing to patients that cigarette smok-
ing, alcohol, and marijuana use are known dangers 
may be even more appropriate, when indicated.

 4.  The FDA categorizes pharmaceuticals and OTC 
drugs according to potential or known hazards. The 
categories A, B, C, D, and X are defined in Table 85-2. 
Additional data should be reviewed because the FDA 
categories do not reflect more recent findings. Ace-
taminophen, most antihistamines, and histamine H2 
blockers, as well as proton pump inhibitors, have not 
been associated with teratogenicity.

first trimester. There is no reason to withhold treat-
ment of vaginal yeast infections during pregnancy 
because of fear of side effects. Although an examina-
tion may be indicated, routine screening and treat-
ment of asymptomatic bacterial vaginosis during 

pregnancy has not been shown to decrease preterm 
labor. However, symptomatic pregnant women who 
have bacterial vaginosis should be treated; it is associ-
ated with preterm labor.
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C H A P T ER  86

Exercise and Pregnancy

CLINICAL CASE PROBLEM 1

A 34-Year-Old Primigravida Aerobic Dance 
Instructor

A 34-year-old aerobic dance instructor sees you for 
advice about her pregnancy. She is 6 weeks pregnant 
and wonders if she should continue her current work. 
Her work consists of 3 or 4 hours of exercise daily. She 
currently has no problems performing this activity but 
wonders if all the “bouncing and stepping” will cause a 
miscarriage or otherwise harm the baby.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Regarding her current physical activity, you tell her 
which of the following?

 a.  any exercise during pregnancy is not advisable
 b.  aerobic and strength training exercises are likely to 

increase her chance of miscarriage
 c.  the pregnancy-associated physiologic changes in 

her body make dance aerobics inadvisable
 d.  continuing moderate exercise during pregnancy is 

desirable and not harmful
 e.  she should decrease to 30 minutes of exercise a 

day to prevent intrauterine growth restriction 
(IUGR)

 2.  Which of the following is an absolute contraindication 
to exercise during pregnancy?

 a.  a history of incompetent cervix or cerclage
 b.  a history of a sedentary lifestyle
 c.  poorly controlled type 1 diabetes
 d.  heavy smoking
 e.  morbid obesity

 3.  Which of the following is correct concerning cardio-
vascular changes during pregnancy?

 a.  after the first trimester, the supine position results 
in relative obstruction of venous return, decreased 
cardiac output, and orthostatic hypotension

 b.  motionless standing is associated with an increase in 
cardiac output during pregnancy

 c.  core temperatures during exercise increase 2 
degrees more than in nonpregnant women

 d.  heart rate decreases with exercise in pregnancy
 e.  exertion at altitudes higher than 2500 feet cause 

significant cardiac compromise in pregnant women

CLINICAL CASE PROBLEM 2

A 37-Year-Old Pregnant Woman with Severe 
Back Pain

A 37-year-old pregnant woman comes to your office 
with low back pain that has been getting worse as her 
pregnancy has progressed. This is her third pregnancy; 
the previous two were uncomplicated except for chronic 
back pain, and this one has also been without any other 
difficulty. She has tried bed rest, acetaminophen, and 
heat pads—all without relief. She has no symptoms of 
dysuria or sensory-motor complaints; she says she is 
willing to try anything for relief. Examination is that of a 
normal early third-trimester pregnancy.

 4.  Regarding her chronic pregnancy-related back pain, 
you state the following:

 a.  step aerobics should be of therapeutic value in 
relieving the pain

 b.  water aerobics has been shown to relieve back pain 
in pregnant women

 c.  therapeutic massage is of no value in her condition
 d.  stationary bicycling should help her discomfort
 e.  bed rest is best

 5.  Your patient decides to try water aerobics, and her 
symptoms improve. Her mother-in-law, however, has 
told her that swimming is harmful to the baby. She 
seeks your advice. You tell her:

 a.  water immersion late in pregnancy is often compli-
cated by an increased rate of urinary tract infections

 b.  water immersion late in pregnancy is often compli-
cated by an increase in vaginal discharges

 c.  water immersion late in pregnancy is dangerous 
because of the possibility of inducing an amnionitis

 d.  water immersion late in pregnancy is associated 
with preterm onset of labor

 e.  water immersion late in pregnancy is safe

CLINICAL CASE PROBLEM 3

A 22-Year-Old Primigravida with Recent  
Onset of Abdominal Tightness While 
Exercising on the Treadmill

A 22-year-old primigravida in her second trimester 
returns to your office saying that she had an episode of 
abdominal tightness that occurred while exercising on 
her treadmill. Normally, she power walks for 20 minutes 
each day. She had failed to drink water, as she normally 
does before and during exercise, and after she rested 
and drank two bottles of water, her symptoms resolved. 
Evaluation included a normal nonstress test result with 
minimal uterine irritability that resolved after another 
liter of oral rehydration and a normal hemoglobin level. 
She asks when she can resume her exercise activity.
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 6.  Reasons to discontinue exercise include all of the fol-
lowing except:

 a.  preterm labor
 b.  dizziness or lightheadedness during exercise
 c.  vaginal bleeding
 d.  dyspnea before exertion
 e.  mild dyspnea during exertion

 7.  Which of the following forms of exercise is (are) con-
sidered safe during pregnancy?

 a.  scuba diving
 b.  gymnastics
 c.  basketball
 d.  field hockey
 e.  water aerobics

 8.  Women who engage in moderate aerobic exercise reg-
ularly during pregnancy:

 a.  are at greater risk for preterm labor
 b.  may derive significant physical and mental health 

benefits
 c.  are at risk for fetal IUGR
 d.  reduce their risk for preeclampsia
 e.  are at greater risk for hypertension

ANSWERS

 1.  d. Despite the importance of regular exercise in 
daily life, there are relatively few good studies that 
examine this issue. A Cochrane evidence-based review 
concluded that regular aerobic exercise during preg-
nancy appears to improve (or to maintain) physical 
fitness and body image. The recommendations of the 
American College of Obstetricians and Gynecologists 
(ACOG) suggest 30 minutes a day of regular exer-
cise for pregnant women without complications, but 
athletes with uncomplicated pregnancies can remain 
active during pregnancy unless there are medical 
contraindications. No teratogenic effects have been 
found related to exercise-induced hyperthermia. If 
a physically active woman has findings suggestive of 
IUGR, this would, of course, be a contraindication to 
continued exercise.

 2.  a. The ACOG released a consensus recommenda-
tion regarding absolute and relative contraindications 
to exercise in pregnancy. Absolute contraindications 
include a history of incompetent cervix or cerclage, 
placenta previa after 26 weeks of gestation, persistent 
bleeding in the second or third trimester, hemody-
namically significant heart disease, restrictive lung 
disease, multiple gestations at risk for premature 
labor, ruptured membranes, and preeclampsia or 
eclampsia. ACOG guidelines for relative contrain-
dications include severe anemia, chronic bronchitis, 
unevaluated maternal arrhythmia, poorly controlled 
type 1 diabetes, morbid obesity, extreme underweight 

(body mass index <12), history of sedentary lifestyle, 
IUGR, poorly controlled hypertension, orthopedic 
limitations, poorly controlled seizure disorder or 
hyperthyroidism, and heavy smoking.

 3.  a. In discussing exercise, it is important to consider 
cardiovascular changes associated with pregnancy. 
After the first trimester, pregnant women should 
avoid supine positions during exercise as much as 
possible because of the obstruction of venous return. 
Motionless standing is also associated with a signifi-
cant decrease in cardiac output. Exercise, as always, 
causes an increase in heart rate. Exertion at altitudes of 
up to 6000 feet appears to be safe; however, it depends 
on the exercise performed and the conditioning of the 
woman. There are no reports of hyperthermia asso-
ciated with exercise causing teratogenic effects, and 
core temperatures increase no more than in the non-
pregnant state.

 4.  b. Chronic back pain is a common problem in preg-
nancy. Conditioning of the back muscles with stretch-
ing and strength training before pregnancy is a good 
prophylactic strategy. However, during pregnancy, 
water aerobics has been found in controlled trials 
to reduce the discomfort of low back pain in many 
patients. Some women feel self-conscious about exer-
cising during pregnancy, particularly in public pools. 
However, many health clubs take this into account 
and schedule specific times for pregnancy water aer-
obics classes. Bed rest is likely to make muscle pain 
worse.

 5.  e. There are many common misconceptions about 
immersion and pregnancy. Among them are that 
water immersion is often complicated by urinary 
tract infections, vaginal discharges, leakage into the 
amniotic sac, and an association with preterm onset 
of labor. None of these is correct. Swimming and 
water aerobics are perfectly safe and usually easily 
performed because of the buoyancy effect of water.

 6.  e. Mild dyspnea during exertion, particularly with 
the ability to talk comfortably, is not an absolute 
reason to terminate exercise if it is not accompanied 
by symptoms. The prepregnant state of condition-
ing is most important to assess. Reasons to discon-
tinue exercise in pregnancy include vaginal bleeding, 
dyspnea before exercise, dizziness, headache, chest 
pain, muscle weakness, unilateral calf or leg swell-
ing (thrombophlebitis should be ruled out), preterm 
labor, decreased fetal movement, and amniotic fluid 
leakage.

 7.  e. Although physiologic and morphologic changes 
of pregnancy may interfere with the ability to engage 
in some forms of physical activity, the patient’s health 
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status should be evaluated before an exercise program 
is prescribed. Each sport should be reviewed individ-
ually for its potential risk, and activities with a high 
risk of abdominal trauma should be avoided during 
pregnancy. These include all contact sports and scuba 
diving. Scuba diving increases the fetal risk for decom-
pression sickness during this activity. Sports associ-
ated with falls or trauma, such as gymnastics, downhill 
skiing, horseback riding, and vigorous racquet sports, 
should be avoided as well.

 8.  b. Women who engage in moderate aerobic exercise 
regularly during pregnancy may derive significant 
physical and mental health benefits. To date, there 
appears to be little or no risk for adverse outcomes, 
such as preterm labor or fetal IUGR, and there is no 
effect on the risk of preeclampsia or hypertension. In 
general, participation in a wide range of recreational 
activities appears to be safe during pregnancy and 
should be encouraged by clinicians.
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SUMMARY

 1.  For most patients, continuation of moderate exer-
cise during pregnancy is desirable and not harmful 
and should be encouraged by the physician. There 
are virtually no large trials on which to base advice to 
patients.

 2.  The ACOG consensus is that absolute contraindica-
tions to exercise during pregnancy include a history of 
incompetent cervix or cerclage, placenta previa after 
26 weeks of gestation, persistent bleeding in the sec-
ond or third trimester, hemodynamically significant 
heart disease, restrictive lung disease, multiple gesta-
tions at risk for premature labor, ruptured membranes, 
and preeclampsia or eclampsia.

 3.  The AGOG consensus is that relative contraindi-
cations to exercise during pregnancy include severe 
anemia, chronic bronchitis, unevaluated maternal 
arrhythmia, poorly controlled type 1 diabetes, morbid 
obesity, extreme underweight (body mass index <12), 
history of sedentary lifestyle, IUGR, poorly controlled 
hypertension, orthopedic limitations, poorly con-
trolled seizure disorder or hyperthyroidism, and heavy 
smoking.

 4.  Controlled trials have found that pregnant women 
who engage in vigorous exercise at least two or three 
times per week improve or maintain their physical fit-
ness, and they have improved emotional well-being as 
well.

 5.  Symptomatic reasons for discontinuation of exercise 
in pregnancy include vaginal bleeding, dyspnea before 
exercise, dizziness, headache, chest pain, muscle weak-
ness, unilateral calf or leg swelling (thrombophlebitis 
should be ruled out), preterm labor, decreased fetal 
movement, and amniotic fluid leakage.

 6.  Although, in general, participation in a wide range of 
recreational activities during pregnancy is safe, may 
provide significant physical and mental health benefits, 
and should be encouraged by clinicians, the patient’s 
health status and types of exercise should be evaluated 
before an exercise program is prescribed. Participa-
tion in any sports involving abdominal contact should 
be discouraged, as should scuba diving. Scuba diving 
increases the fetal risk for decompression sickness.
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C H A P T ER  87

Common Problems in Pregnancy

CLINICAL CASE PROBLEM 1

Nausea and Vomiting in the First Trimester

A 16-year-old primigravida presents with her mother 
for her first prenatal visit. She has no previous medi-
cal history. Her last menstrual period was 4 weeks ago, 
and she had a positive home pregnancy test result yes-
terday. She complains of nausea and vomiting 6 to 8 
times a day and a white vaginal discharge. She denies 
headache, blurry vision, weight loss, or vaginal bleed-
ing. Blood pressure is 122/78 mm Hg, pulse 104 beats 
per minute, respiratory rate 14 breaths per minute, and 
temperature 37° C. Her vital signs do not change with 
orthostatic maneuvers. Physical examination reveals 
that she is anxious and well hydrated. Speculum exam-
ination reveals a uterus of 8 weeks’ size; a closed cervix; 
and a milky white, nonmalodorous vaginal discharge. 
Urine pregnancy test result is positive.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the next appropriate step?
 a.  reassurance and symptomatic medication
 b.  obstetric ultrasound examination
 c.  intravenous normal saline
 d.  metronidazole 500 mg per os (PO) twice a day 

(BID) for 7 days

 2.  Ultrasound examination reveals a viable fetus at 8 
weeks of gestational age. The patient’s anxiety resolves 
and her vital signs return to normal. Although the 
pathogenesis is uncertain, which hormone is thought 
to be most responsible for morning sickness, also 
called nausea and vomiting of pregnancy (NVP)?

 a.  progesterone
 b.  estrogen
 c.  thyroid-stimulating hormone (TSH)
 d.  human chorionic gonadotropin (β-hCG)
 e.  human placental lactogen (HPL)

 3.  She returns 2 weeks later with nausea and vomiting 
every hour, inability to keep down any food or drink, 
decreased urination, and fatigue. She appears moder-
ately dehydrated. Her vital signs are normal. Which 
of the following is true regarding hyperemesis grav-
idarum (HG)?

 a.  abnormal vital signs are required for diagnosis
 b.  it involves a pathophysiologic pathway separate 

from that of NVP
 c.  the peak incidence is at 10 weeks
 d.  common electrolyte abnormalities include hyper-

kalemia and metabolic acidosis

 4.  Which of the following is a risk factor for HG?
 a.  female fetus
 b.  smoking
 c.  tension headache
 d.  advanced maternal age

 5.  You decide on a trial of outpatient management. 
Which of the following is not sound advice for this 
patient?

 a.  eat frequent, small meals
 b.  avoid foods with strong seasoning or odors
 c.  eat fats rather than protein
 d.  initiating prenatal vitamins before her next preg-

nancy might reduce future instances of HG
 e.  discontinue iron supplementation until the second 

trimester

 6.  Which of the following has not been shown to signifi-
cantly reduce the symptoms of NVP?

 a.  pyridoxine (vitamin B6)
 b.  volar wrist pressure or acupuncture at the P6 

(Neiguan) point
 c.  powdered ginger capsules
 d.  doxylamine
 e.  promethazine
 f.  corticosteroids

CLINICAL CASE PROBLEM 2

Painful Pizza

A 30-year-old is pregnant with her fifth child. She lost 
one pregnancy before 20 weeks and has three living 
full-term children and presents at 28 weeks for rou-
tine follow-up in an uncomplicated pregnancy. During 
the past month, she has developed a substernal burn-
ing pain. It is worse at night and when she eats pizza. 
She complains of constipation and has noticed some 
bloody spotting on her toilet paper after defecating. She 
is concerned because her mother was diagnosed with 
colon cancer at the age of 60 years.

 7.  Which of the following physiologic changes in the 
gastrointestinal tract occur during pregnancy?

 a.  increased lower esophageal sphincter tone
 b.  increased intestinal motility
 c.  increased cholelith precipitation
 d.  decreased triglycerides

 8.  Which of the following is not a common trigger 
for gastroesophageal reflux disease (GERD) in 
pregnancy?

 a.  mint
 b.  orange juice
 c.  tobacco
 d.  milk
 e.  tomatoes
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 9.  Which of the following will improve her GERD?
 a.  chewing gum
 b.  lowering the head of the bed
 c.  eating immediately before bedtime
 d.  diphenhydramine (Benadryl)

 10.  Which of the following common GERD medications 
is contraindicated in pregnancy?

 a.  cimetidine (Tagamet)
 b.  aluminum hydroxide (Alternagel)
 c.  omeprazole (Prilosec)
 d.  bismuth subsalicylate (Pepto-Bismol)
 e.  sucralfate (Carafate)

CLINICAL CASE PROBLEM 3

Abdominal Complaints in the Third Trimester

A 36-year-old who is pregnant with her fifth child, has 
lost one pregnancy before 20 weeks, and has three 
living full-term children presents at 31 weeks of ges-
tation during a normal pregnancy. She works as a 
teacher and is frequently on her feet. During the last 
week, she has had moderate bilateral inguinal pain 
described as stabbing, 6/10 in intensity, and intermit-
tent. She denies nausea, anorexia, or contractions. 
She also complains of lumbar pain that is improved 
with massage. Vital signs are normal. Physical exam-
ination shows no guarding or rebound, no inguinal 
mass, and a fundal height of 33 cm. Fetal heart tones 
are 144.

 11.  What is the next step with respect to her abdominal 
pain?

 a.  nonstress test
 b.  reassurance
 c.  ibuprofen 200 mg every 8 hours
 d.  venous compression stockings

 12.  During the examination, the patient points out stretch 
marks on her abdomen and thighs and wonders what 
can be done about them. Which of the following is 
true regarding striae gravidarum?

 a.  they affect about 10% of women
 b.  the usual progression is from hypopigmented lines 

to violaceous linear patches
 c.  the evidence supports a strong family predisposition
 d.  the evidence supports topical cocoa butter 

treatment

 13.  The patient presents at 34 weeks complaining of 
multiple episodes of right upper quadrant pain after 
eating fatty meals. Vital signs and physical exam are 
benign. Which of the following is true regarding 
cholelithiasis in pregnancy?

 a.  although ultrasound is the safest modality in preg-
nancy, a computed tomography (CT) scan is the 
most sensitive modality to detect cholelithiasis

 b.  acute cholecystitis is the most common non- 
obstetrical indication for surgery in pregnancy

 c.  biliary sludge will usually resolve postpartum
 d.  the third trimester is the preferred trimester for 

performing a cholecystectomy during pregnancy

ANSWERS

 1.  b. A pregnant woman with excessive vomiting, uter-
ine size larger than dates, and signs of sympathetic 
excess must be evaluated immediately for gestational 
trophoblastic disease with an ultrasound examination. 
There is no indication that this woman has bacterial 
vaginosis.

 2.  d. Although the pathogenesis is uncertain, β-hCG 
is thought to have the greatest influence on NVP. 
Evidence for this hypothesis includes a close correla-
tion between β-hCG levels and NVP. In addition, 
pregnancies that produce more β-hCG (e.g., twins or 
gestational trophoblastic disease) are more likely to 
have NVP and its more serious variant, hyperemesis 
gravidarum (HG). Estrogen and progesterone may 
play a lesser role. TSH and HPL are not known to 
play a role.

 3.  c. HG represents the severe end of the NVP spec-
trum. It is a clinical diagnosis of incapacitating NVP 
and may be supported by weight loss, dehydration 
(which may or may not be severe enough to affect 
vital signs), ketonuria, and metabolic abnormalities 
such as hypokalemia and metabolic alkalosis. The 
peak incidence is at 6 to 12 weeks and decreases with 
gestational age.

 4.  a. Risk factors for HG include migraines, motion 
sickness, female fetus, increased placental mass (e.g., 
twins or gestational trophoblastic disease), and a per-
sonal or family history of HG. Advanced maternal 
age and smoking decrease the risk of HG.

 5.  c. Dietary and lifestyle advice for patients with 
NVP or HG consists of eating frequent small meals 
(to avoid both gastric distension and an empty stom-
ach), avoiding foods with strong odors or seasoning, 
favoring carbohydrates and protein over fats, dis-
continuing iron supplements, increasing fluids, and 
avoiding strong chemicals. Prenatal vitamins taken 
in the prepregnancy period reduce the frequency and 
intensity of NVP and HG.

 6.  b. Pharmacotherapy for NVP and HG begins with 
pyridoxine 25 mg every 8 hours. Pyridoxine-dox-
ylamine (Bendectin) was previously removed from 
the market for fear of teratogenicity, but its safety 
has subsequently been studied and this combination 
is now commonly used. Powdered ginger tablets, 
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diphenhydramine, methylprednisolone, and anti-
emetics such as promethazine all show efficacy. In 
traditional Chinese medicine, acupuncture or acu-
pressure at the P6 (Neiguan) point of the volar wrist 
is thought to relieve nausea and vomiting. However, 
despite a profitable business in the United States of 
selling bracelets designed to stimulate this point, 
randomized controlled studies have shown this tech-
nique to be no better than placebo.

 7.  c. Pregnancy causes motility throughout the gas-
trointestinal tract to decrease, leading to bloating, 
GERD, cholelithiasis, constipation, and hemor-
rhoids. Relaxation of the lower esophageal sphincter 
contributes to GERD. Increased triglyceride and 
alkaline phosphatase levels are seen in pregnancy.

 8.  d. GERD triggers are the same whether pregnancy 
is present or not. These include mint, citrus, tobacco, 
alcohol, greasy food, tomatoes, and caffeine. Spicy 
food is a less reliable trigger for GERD. Although 
milk is technically acidic, it is relatively basic com-
pared with the stomach’s digestive juices.

 9.  a. Nonpharmacologic GERD remedies include 
allowing at least 2 hours to pass after completing a 
meal before the patient reclines, elevating the head of 
the bed, chewing gum to promote neutralizing saliva, 
and increasing physical activity to improve motility. 
Benadryl is an H1-blocking antihistamine, and there 
is no evidence it improves GERD symptoms.

 10.  d. Bismuth subsalicylate is contraindicated in the 
third trimester because of salicylate exposure to the 
fetus. Over-the-counter antacids containing alumi-
num or magnesium are generally safe. H2 blockers 
are the most studied prescription antacid medication 

and are safe in pregnancy. Proton pump inhibitors, 
sucralfate, and metoclopramide are also safe for use 
in pregnancy.

 11.  b. This patient has round ligament pain, a common 
third-trimester complaint arising from stretching and 
spasm of the round ligaments. It is a benign condition 
characterized by stabbing bilateral inguinal or supra-
pubic pain. The mainstay of treatment is adequate 
hydration. Nonsteroidal antiinflammatory drugs 
are contraindicated beyond 30 weeks of gestation 
because of the risk of ductus arteriosus closure. Tyle-
nol can be used throughout pregnancy. Compression 
stockings will not improve round ligament pain.

 12.  c. Striae gravidarum (stretch marks of pregnancy) 
have a strong family predisposition and affect more 
than half of all women. They begin as erythematous, 
raised patches between the second and third trimes-
ters and evolve during the course of pregnancy into 
silver depressions and ultimately hypopigmented 
wrinkles. No conclusive evidence supports any par-
ticular topical treatment.

 13.  c. Acute cholecystitis is the second most common 
nonobstetrical indication for surgery in pregnancy, 
following acute appendicitis. Ultrasound is the most 
sensitive modality to detect cholelithiasis and lacks 
the radiation risks to the fetus that a CT scan pos-
sesses. Increased cholesterol saturation and decreased 
gut motility promote biliary sludge and cholelithia-
sis; in most cases the sludge will resolve postpar-
tum. Although conservative care is the mainstay of 
treatment in pregnancy, the second trimester is the 
preferred trimester for cholecystectomy because of 
its balance of fetal maturity and ease of operating 
around the gravid uterus.
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BANK QUESTIONS

 1.  Which is a common physiologic change of pregnancy?
 a.  Nasal mucosa becomes thin and dry, causing 

epistaxis
 b.  Blood pressure rises early in pregnancy and returns 

to baseline toward the end
 c.  Decreased tidal volume causes dyspnea
 d.  Cardiac output increases by 40%, causing a systolic 

flow murmur
 e.  Corneal thickness decreases, causing blurry vision

 2.  What is the most likely explanation for a nonmalodor-
ous, non-irritating milky white vaginal discharge that 
begins in early pregnancy?

 a.  Chlamydial cervicitis
 b.  Increased blood flow to the vagina
 c.  Candidal vaginitis
 d.  Chemical vaginitis

ANSWERS

 1.  d. Cardiovascular changes of pregnancy include 
blood pressure that falls early and returns to base-
line toward the end of pregnancy and an increase in 
cardiac output of 40% (which may cause a systolic 
flow murmur). Tidal volume increases without an 
increase in respiratory rate, causing dyspnea. Nasal 
mucosa becomes engorged and friable, causing epi-
staxis. The cornea can thicken osmotically, causing 
blurry vision.

 2.  b. Vaginal leukorrhea is a benign physiologic 
pregnancy discharge caused by increased estrogen- 
dependent blood flow to the vagina. It is milky white 
and nonmalodorous.
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C H A P T ER  88

Spontaneous Abortion

CLINICAL CASE PROBLEM 1

Evaluating Bleeding in Early Pregnancy

A 28-year-old black female presents with light vaginal 
bleeding without abdominal pain since this morning. It has 
been 5 weeks since her last menstrual period. She had a 
positive home pregnancy test result 1 week ago and has 
had no prenatal care. She denies orthostasis, fever, pas-
sage of tissue per vagina, nausea, or vomiting. Vital signs 
reveal temperature 36.5° C, pulse 76 beats per minute, 
blood pressure 126/78 mm Hg with normal orthostatic 
testing, and respiratory rate 20 breaths per minute. Physi-
cal examination reveals a worried woman, with a soft, flat 
abdomen and active bowel sounds. Pelvic examination 
reveals a small amount of blood coming from a closed cer-
vical os, without evidence of vaginal or cervical trauma or 
lesion. Bimanual examination reveals a uterus of 6 weeks’ 
size, normal adnexa, and no cervical motion tenderness. 
Her urine pregnancy test result is positive.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Her condition is best described as:
 a.  threatened abortion
 b.  incomplete abortion
 c.  inevitable abortion
 d.  complete abortion
 e.  missed abortion

 2.  Which of the following is not a risk factor for sponta-
neous abortion?

 a.  a single prior spontaneous abortion
 b.  maternal age older than 40 years
 c.  paternal age older than 40 years
 d.  marijuana use

 3.  Her serum quantitative β-hCG level is 1100 IU/L. 
Which of the following is true?

 a.  transabdominal ultrasonography should reveal an 
embryo

 b.  transvaginal ultrasonography should reveal an embryo
 c.  serum progesterone levels can differentiate between 

intrauterine and extrauterine fetal demise
 d.  it is reasonable to wait 48 to 72 hours and repeat a 

quantitative β-hCG level
 e.  admission to the hospital for laparoscopy is warranted

CLINICAL CASE PROBLEM 2

Managing Spontaneous Abortion

A 23-year-old white female with a history of sponta-
neous abortion in her previous pregnancy presents 

with light vaginal bleeding and cramping. It has been 
8 weeks since her last menstrual period, and she has 
not had an obstetric visit or ultrasound examination yet. 
Her vital signs and abdominal examination are normal. 
Pelvic examination reveals a closed cervix with a small 
amount of blood and a uterine size of 4 weeks. Serum β-
hCG level is 1000 IU/L. Transvaginal ultrasound reveals 
an empty gestational sac measuring 7 mm. There is no 
visualized adnexal mass or pelvic free fluid.

 4.  Reasons for an unexpectedly low β-hCG level include 
all of the following except:

 a.  twin pregnancy
 b.  inaccurate dating
 c.  blighted ovum
 d.  ectopic pregnancy

 5.  Which of the following is the least likely explanation 
for this clinical scenario?

 a.  ectopic pregnancy
 b.  viable singleton pregnancy with inaccurate dating
 c.  viable twin pregnancy
 d.  molar pregnancy
 e.  missed abortion

 6.  Three weeks later, she returns with vaginal bleed-
ing and cramps. Vital signs are stable. The cervix is 
dilated. Ultrasound examination reveals that some 
products of conception are still in the uterus. Which 
of the following statements is true regarding expec-
tant versus surgical management of spontaneous 
abortion?

 a.  most women managed expectantly will eventually 
require a surgical procedure

 b.  women usually experience more bleeding with sur-
gical management

 c.  when given a choice, most women choose surgical 
management

 d.  women report significantly more days of sick leave 
after surgical management

 e.  incomplete abortion is more common with expec-
tant management

 7.  Misoprostol (Cytotec) is commonly used for medical 
management of spontaneous abortion. Which of the 
following statements is true regarding misoprostol?

 a.  misoprostol is U.S. Food and Drug Administra-
tion (FDA) approved for management of peptic 
ulcer disease

 b.  misoprostol is FDA approved for medical manage-
ment of spontaneous abortion

 c.  misoprostol is FDA approved for cervical ripening
 d.  uterine rupture is the most common side effect of 

misoprostol
 e.  misoprostol is an independent risk factor for Ash-

erman syndrome
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 8.  Which of the following is true regarding surgical 
management in the setting of spontaneous abortion?

 a.  threatened abortion is an indication for dilation 
and curettage (D&C)

 b.  prophylactic antibiotics are recommended before 
D&C

 c.  D&C is contraindicated in a septic abortion 
because of risk of uterine perforation

 d.  maternal psychological distress over expectant 
management is an acceptable indication for D&C

 9.  The patient has now had two consecutive sponta-
neous abortions and is concerned about her future 
fertility. Which of the following is true regarding 
recurrent pregnancy loss (RPL)?

 a.  smoking marijuana reduces the incidence of RPL
 b.  RPL is defined by two consecutive first-trimester 

pregnancy losses
 c.  the chance of having a successful pregnancy out-

come drops to less than 10% once the diagnosis of 
RPL is made

 d.  a definitive etiology is identified in approximately 
75% of patients with RPL

 10.  In the months to follow, the patient begins to suf-
fer from depression. Which of the following is true 
regarding psychological issues after a spontaneous 
abortion?

 a.  women rarely feel responsible for the miscarriage
 b.  women with children experience higher rates of 

post-miscarriage depression than women without 
children

 c.  postpartum depression rates following a miscar-
riage are unaffected by whether the pregnancy was 
desired or undesired by the mother

 d.  counseling techniques include reassurance that a 
first-trimester loss should not cause the same grief 
that a third-trimester loss does

ANSWERS

 1.  a. Use of the correct terminology is critical in dis-
cussing spontaneous abortion. All of the following 
terms, by definition, refer to vaginal bleeding before 
20 weeks of gestation. Threatened abortion is any 
vaginal bleeding through a closed cervical os. Inevita-
ble abortion is bleeding plus the spontaneous rupture 
of membranes or dilation of the cervix. Incomplete 
abortion is bleeding plus the spontaneous expulsion 
of some but not all of the products of conception. 
Complete abortion is bleeding plus the spontaneous 

expulsion of all products of conception. Missed abor-
tion is the retention of all products of conception after 
the death of the fetus and is usually asymptomatic.

 2.  d. There is no evidence that marijuana use is a risk 
factor for spontaneous abortion, although smoking 
of tobacco clearly is. Each spontaneous abortion 
increases the risk of a similar event in a subsequent 
pregnancy. Maternal age is the greatest risk factor, 
with an increased risk beginning at 35 years old and 
rising sharply at 40 years old. Other risk factors 
include alcohol use, uterine anomalies, conception 
within 6 months of previous pregnancy, paternal age 
older than 40 years, thrombophilia, obesity, heavy 
caffeine use, and uncontrolled diabetes.

 3.  d. The discriminatory zone is the level of serum 
quantitative β-hCG at which an intrauterine preg-
nancy (yolk sac or fetal pole) should be seen on 
ultrasound examination. Although this level varies 
among institutions and operators, standard accepted 
levels are 1500 to 2000 IU/L for transvaginal ultra-
sonography and 3000 IU/L for transabdominal ultra-
sonography. When the β-hCG level is below the 
discriminatory zone in a stable patient, it is reason-
able to repeat the quantitative β-hCG level in 48 to 
72 hours (during which time it should double) along 
with performing the appropriate ultrasound modal-
ity at that time. A serum progesterone level below 
5 ng/mL predicts a nonviable pregnancy, whereas a 
value above 20 ng/mL predicts a viable pregnancy. 
Like β-hCG levels, serum progesterone levels cannot 
differentiate between intrauterine and extrauterine 
embryos. Laparoscopy would be appropriate when 
there is concern for ectopic pregnancy on the basis 
of ultrasound evaluation or signs and symptoms of 
rupture.

 4.  a. Caution must be taken whenever a multifetal 
pregnancy is considered, as the serum β-hCG may 
be higher than expected for a particular gestational 
age or sonographic measurement because of the 
increased production from having two fetuses. Inac-
curate self-dating, blighted ovum, spontaneous abor-
tion, and ectopic pregnancy can all result in lower 
than expected serum β-hCG.

 5.  d. Molar pregnancy is characterized by uterine size 
larger than dates, hyperemesis, hypertension, and 
ultrasonographic intrauterine “snowstorm” appear-
ance without the presence of an embryo. Ectopic 
pregnancy is not ruled out by the presence of a ges-
tational sac alone, nor by the lack of an adnexal mass 
or pelvic free fluid. Identification of an intrauterine 
pregnancy (embryo or yolk sac) would effectively 
rule out an ectopic pregnancy, with the rare excep-
tion of heterotopic pregnancy. Inaccurate self-dating 

CLINICAL CASE MANAGEMENT PROBLEM

List the differential diagnosis of first-trimester vaginal 
bleeding.
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is a common reason for smaller-than-expected quan-
titative β-hCG levels, uterine size, and sonographic 
dating measurements. Missed abortion is a possible 
explanation for her low β-hCG level but should not 
be diagnosed in this case until a repeated β-hCG level 
fails to double in 48 to 72 hours to avoid misdiagnos-
ing twins or a normal (but inaccurately dated) single-
ton pregnancy.

 6.  e. Expectant management of spontaneous abor-
tion involves supporting women throughout the 
process of expelling products of conception. Surgi-
cal treatment involves the dilation of the cervix and 
curettage of the uterus (D&C). Numerous studies 
have compared surgical and expectant management 
of spontaneous abortion. There is no difference in 
days of sick leave between the two options. Although 
most women managed expectantly will complete the 
abortion without surgery, there is an increased risk 
of incomplete abortion and bleeding compared with 
surgical management. When given the option, most 
women choose expectant management over surgical 
management.

 7.  a. Misoprostol is a synthetic prostaglandin E1 ana-
logue that is approved by the FDA for prevention of 
gastric ulcers. Despite widespread use and general 
safety consensus, it is not FDA approved for med-
ical management of spontaneous abortion or cervi-
cal ripening. It is effective by oral, vaginal, or rectal 
route. The most common side effects are diarrhea 
and abdominal cramping. Uterine rupture is a rare 
complication and is more likely in a scarred uterus 
and with older gestational age. Uterine infection or 
instrumentation are risk factors for intrauterine syn-
echiae (Asherman syndrome).

 8.  d. D&C is indicated for inevitable, incomplete, 
complete, missed, and septic abortions. Threat-
ened abortion should be managed expectantly until 
it resolves or falls into one of these categories. Pro-
phylactic antibiotics are not required for medically 

indicated D&C, but are recommended for elective 
D&C used for abortion. Although uterine perfora-
tion risk is higher in a D&C done for septic abor-
tion, it is still a critical step after stabilization of the 
patient and administration of antibiotics. Psycholog-
ical distress caused by carrying an aborted embryo 
and the woman’s personal preference regarding ther-
apeutic modality are valid indications for surgical 
management.

 9.  b. Traditionally, RPL had been defined as three con-
secutive first-trimester pregnancy losses. However, 
many professional societies, including the American 
College of Obstetricians and Gynecologists and the 
American Society for Reproductive Medicine, now 
apply this definition after two consecutive losses. The 
reasoning for these more liberal inclusion criteria is 
to evaluate and treat more potential RPL sufferers 
while they are still potentially fertile, and because 
recent studies have shown that the risk of subse-
quent spontaneous abortion rises more sharply after 
the second consecutive spontaneous abortion than 
after the third. Smoking tobacco increases the risk 
of RPL, whereas marijuana has no significant effect. 
About half of all patients with RPL will never receive 
a definitive diagnosis. The odds of a successful preg-
nancy still approach 50% even after the diagnosis of 
RPL is made.

 10.  c. Women undergoing formal psychiatric testing 
and follow-up after miscarriage show higher rates of 
depression, anxiety, and obsessive-compulsive disor-
der than the general public. Guilt is a common feeling 
for both parents. Childless women or women with a 
psychiatric history are at particular risk. Depression 
rates following miscarriage are unaffected by the 
attitude the mother had toward the pregnancy. Rec-
ommended counseling involves acknowledging and 
legitimizing the often powerful psychological prob-
lems that may arise from a pregnancy loss, irrespec-
tive of the gestational age.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The differential diagnosis of first-trimester vaginal bleeding includes the following:
Bleeding associated with implantation
Spontaneous abortion
Ectopic pregnancy
Cervicitis
Vaginal or cervical trauma
Idiopathic
Subchorionic hemorrhage
Molar pregnancy
Cervical cancer or dysplasia
Cervical polyp
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SUMMARY

 1.  Classification of spontaneous abortion
    Threatened abortion is defined as any vaginal bleeding 

that occurs in pregnancy before 20 weeks of gestation. 
See answer 1 for the complete definition of the various 
types of spontaneous abortion.

 2.  Diagnosis and evaluation
    Evaluation of first-trimester pregnancy bleeding must 

take into account the clinical stability of the patient. 
Ectopic pregnancy and bleeding associated with spon-
taneous abortion remain common causes of maternal 
morbidity and mortality. Patients who are clinically 
unstable must be treated with resuscitation efforts 
and immediate surgery. Clinically stable patients may 
undergo diagnostic measures to determine the location 

and viability of pregnancy. Testing of quantitative β-
hCG hormone levels and ultrasound imaging help 
determine the viability of the pregnancy. Viable preg-
nancies should be visible on ultrasound imaging when 
the β-hCG level is above the discriminatory zone, oth-
erwise ectopic pregnancy must be considered.

 3.  Management
    Surgical, medical, and expectant management are 

options for the stable patient with spontaneous abor-
tion. Surgical treatment with dilation and curettage 
has been shown to decrease the risk of incomplete 
abortion. Because each treatment option has advan-
tages and disadvantages, a woman’s preference should 
be taken into consideration.

C H A P T ER  89

Thyroid Disease in Pregnancy

CLINICAL CASE PROBLEM 1

Excessive Fatigue in Pregnancy

A 22-year-old Hispanic multigravida presents to your 
office for prenatal care. She is approximately 16 weeks 
pregnant based on her last menstrual period. Her past 
medical history is unremarkable. She has been taking 
prenatal vitamins for the past month. She complains of 
fatigue that is more pronounced than with her first preg-
nancy, which she attributes to her job. She has recently 
gained 20 pounds and her face is puffy, which she 
attrib utes to her pregnancy. Her pulse is 55 beats per 
minute, blood pressure 108/62 mm Hg, respiratory rate 
14 breaths per minute, temperature 36.7° C, and weight 
100 kg. Fetal heart tones are 144. Her hair is dry and 
brittle, her thyroid is nontender and of normal size, and 
the remainder of her physical examination is benign.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  According to the American College of Obstetricians and 
Gynecologists (ACOG), which of the following is true 
regarding screening for hypothyroidism in pregnancy?

 a.  all women should be screened during pregnancy
 b.  symptomatic women with normal vital signs should 

not be screened
 c.  asymptomatic women with incidental mild diffuse 

thyromegaly should not be screened
 d.  asymptomatic women with a previous history of 

thyroid disease should not be screened

 2.  Which of the following is not a sign or symptom of 
hypothyroidism during pregnancy?

 a.  proptosis
 b.  carpal tunnel syndrome
 c.  constipation
 d.  dry skin
 e.  prolonged relaxation phase of deep tendon reflexes

http://internalmedicinebook.com



466.e1CHAPTER 88  Spontaneous Abortion

BANK QUESTIONS

 1.  Chromosomal abnormalities are the most common 
cause of spontaneous abortion in the first trimester. 
Which chromosomal abnormality is most commonly 
found in the examination of an abortus?

 a.  Polyploidy
 b.  Autosomal monosomy
 c.  Autosomal trisomy
 d.  Sex chromosome monosomy
 e.  Sex chromosome trisomy

 2.  Common causes of and risk factors for recurrent preg-
nancy loss (RPL) include:

 a.  hyperemesis gravidarum
 b.  Occult maternal infection
 c.  Parental karyotypical abnormalities
 d.  Uncontrolled diabetes

BANK ANSWERS

 1.  c. Chromosomal abnormalities account for about half 
of all spontaneous abortions. Among these, autosomal 
trisomy is the most commonly identified chromosomal 

finding and it increases in incidence with maternal age. 
Polyploidy is the presence of three or more sets of 
chromosomes (e.g., 69 XYY) thought to be caused by 
di spermy and is fatal. Autosomal monosomy is rare. Sex 
chromosome monosomy (e.g., 45 X, Turner syndrome) 
or trisomy (e.g., 47 XXY, Klinefelter syndrome) can 
result in spontaneous abortion or a live birth.

 2.  d. Most cases of RPL are sporadic, and up to 75% 
may never have a definitive etiology identified. The 
most common risk factor is advanced maternal age. 
Commonly identified causes of and risk factors for 
RPL include cigarette smoking, alcoholism, obesity, 
illicit drug use, luteal phase defects, abnormal uter-
ine anatomy, thrombophilia, hypothyroidism, and 
uncontrolled diabetes. Although many abortuses carry 
a karyotypical abnormality, these are usually sporadic 
and it is rare for these to be inherited from their par-
ents. Screening for maternal infection in an asymp-
tomatic woman is of little use. Pregnancy outcomes 
in the setting of hyperemesis gravidarum are equally 
good or better than those of unaffected pregnancies.
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 3.  Which of the following changes in thyroid hormones 
normally occurs in the first trimester?

 a.  increased thyroid-stimulating hormone (TSH)
 b.  decreased thyroid-binding globulin (TBG)
 c.  increased total thyroxine (T4)
 d.  decreased total triiodothyronine (T3)
 e.  increased free T4

 4.  Which of the following is the best way to evaluate the 
patient in this clinical case problem?

 a.  TSH only
 b.  TSH, total T3, total T4
 c.  TSH, free T3, free T4
 d.  thyroid ultrasound study

 5.  Which of the following is true regarding the thyroid in 
pregnancy?

 a.  dietary iodine requirements are the same for preg-
nant and nonpregnant females

 b.  the incidence of thyroid disease is decreased in 
patients with type 1 diabetes mellitus

 c.  fetal TSH is present beginning at 28 weeks
 d.  in pregnancy, secondary hypothyroidism is more 

common than primary hypothyroidism

 6.  Once the diagnosis of hypothyroidism is confirmed in 
pregnancy, what is the next step in further evaluating 
the problem?

 a.  measurement of serum iodine
 b.  measurement of serum antithyroid peroxidase 

(TPO) antibodies
 c.  thyroid ultrasound study
 d.  thyroid fine-needle aspiration (FNA)

 7.  Complications of maternal hypothyroidism include all 
of the following except:

 a.  postterm pregnancy
 b.  preterm labor
 c.  placental abruption
 d.  preeclampsia

 8.  The above patient’s laboratory work shows an elevated 
TSH, elevated total T3 and total T4, and decreased free 
T3 and free T4. What is the best initial management?

 a.  repeat her thyroid laboratory tests in 4 weeks
 b.  levothyroxine (Synthroid) 150 mcg per os (PO) 

four times a day (qd)
 c.  desiccated triiodothyronine (Armour thyroid) 15 

mg PO qd
 d.  liothyronine (Cytomel) 25 mcg PO qd

 9.  Which of the following does not interfere with levothy-
roxine absorption?

 a.  ferrous sulfate
 b.  omeprazole
 c.  ranitidine
 d.  calcium carbonate

CLINICAL CASE PROBLEM 2

“Doctor, my heart is fluttering.”

A 33-year-old at 28 weeks of gestation presents to the 
office. She complains of anxiety, nervousness, hyper-
defecation without diarrhea, excessive sweating, and a 
5-pound weight loss in the past month despite adequate 
intake. Her pulse is 110 beats per minute, blood pressure 
128/82 mm Hg, respiratory rate 18 breaths per minute, 
and temperature 36.8° C. Her fundal height is 26 cm, and 
fetal heart tones are 145. Urine drug screen is negative.

 10.  What is the most likely diagnosis?
 a.  thyroid storm
 b.  Graves disease
 c.  gestational trophoblastic disease
 d.  Hashimoto disease
 e.  transient hyperthyroidism mediated by β-human 

chorionic gonadotropin (β-hCG)

 11.  Complications of untreated hyperthyroidism include 
all of the following except:

 a.  preeclampsia
 b.  renal failure
 c.  spontaneous abortion
 d.  preterm labor

 12.  Laboratory results include decreased TSH and ele-
vated T3 and T4 (both free and total). Which of the 
following is contraindicated in the evaluation or 
management of hyperthyroidism in pregnancy?

 a.  thyroid radionuclide scan
 b.  beta blockers
 c.  propylthiouracil
 d.  methimazole
 e.  thyroidectomy

 13.  Which drug is listed correctly with its adverse effect?
 a.  beta blockers: macrosomia
 b.  propylthiouracil: renal failure
 c.  iodine 131: fetal hyperthyroidism
 d.  methimazole: anosmia

 14.  At 31 weeks, your patient presents to the emergency 
department with fever and dyspnea. Her pulse is 140 
beats per minute, temperature 38.6° C, blood pres-
sure 150/92 mm Hg, and respiratory rate 22 breaths 
per minute. She is confused but protecting her air-
way. Rales are auscultated in both lung bases. Labo-
ratory results are pending, but you diagnose her with 
thyroid storm and admit her to the intensive care 
unit. Fetal heart tones are reassuring, and a biophys-
ical profile is ordered. Which of the following is not 
part of the management of thyroid storm?

 a.  propylthiouracil 600 mg per os (PO), then 200 mg 
PO q 4 h
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 b.  Lugol solution 8 drops PO q6h 1 to 2 hours after 
propylthiouracil administration

 c.  dexamethasone 2 mg intravenous (IV) q6h
 d.  propranolol 40 mg IV q4h once her acute conges-

tive heart failure (CHF) stabilizes

 15.  Which of the following regarding postpartum thy-
roiditis is correct?

 a.  postpartum thyroiditis increases the risk of recur-
rence for both pregnancy-related and postpartum 
thyroid disease, but does not increase the risk of 
nonpregnancy-related thyroid disease

 b.  the incidence is about 1/1000
 c.  the majority of women do not require 

pharmacotherapy
 d.  beta blockers are contraindicated in breastfeeding

ANSWERS

 1.  c. According to the latest guidelines from the Amer-
ican Thyroid Association, the Endocrine Society, and 
ACOG, universal screening for hypothyroidism is not 
recommended. ACOG further states that screening 
is reserved for those women with a history of thyroid 
disease or who are symptomatic, even in the setting of 
normal vital signs. Incidental asymptomatic mild thy-
romegaly does not warrant screening, whereas marked 
thyromegaly or a nodule should prompt investigation.

 2.  a. Signs and symptoms of hypothyroidism in preg-
nancy mimic those outside of pregnancy, and many 
of the normal findings of pregnancy in general. 
These include fatigue, constipation, weight gain, 
dry skin, cold intolerance, brittle hair, bradycardia, 
prolonged relaxation phase of deep tendon reflexes 
(pseudomyotonic reflexes), and rarely myxedema 
coma. Hypothyroidism causes tissue edema, which 
may cause facial puffiness or compression of struc-
tures in confined places, such as in the carpal tunnel. 
Proptosis is most commonly seen in Graves disease.

 3.  c. Pregnancy increases demand on the thyroid and 
establishes a new hormonal equilibrium in the mother. 
Increased estrogen during pregnancy stimulates the 
production of hepatic TBG, which primarily binds T4 
(thyroxine). Lowered free T4 levels stimulate pituitary 
TSH secretion, bringing free T3 and T4 levels back to 
normal while elevating the total levels of both. This 
relationship reaches its peak at around 20 weeks and 
continues throughout pregnancy. Toward the end of 
the first trimester, β-hCG levels are at their highest; 
because this hormone is weakly thyrotropic, TSH lev-
els are slightly reduced via a negative feedback loop. 
As a result of positive and negative influences, TSH 
and free thyroid hormone levels undergo little overall 
net change in normal pregnancy, whereas total thyroid 
hormone levels increase dramatically.

 4.  c. Although TSH alone is a good screening tool for 
men and nonpregnant women, the subtle physiologic 
decrease in TSH caused by β-hCG means that it may 
be falsely low, and total T3 and T4 levels may be falsely 
high because of increased TBG. Thus, when the deci-
sion is made to screen a pregnant woman, TSH, free 
T3, and free T4 levels should be obtained. There is no 
role for thyroid ultrasound study in this patient with-
out abnormal findings on thyroid examination.

 5.  a. Fetal use and maternal renal clearance of iodine 
deplete maternal iodine stores. The Institute of Med-
icine recommends an iodine intake of 220 mcg per day 
in pregnant women versus 150 mcg per day in nonpreg-
nant women, which is easily achieved in most modern 
countries. Having one autoimmune disease predisposes 
you to another, and there is a well-established link 
between type 1 diabetes mellitus and thyroid disease. 
Fetal TSH appears in the first trimester, with T3 and T4 
production beginning at 20 weeks and reaching its peak 
at term. The majority of hypothyroidism cases during 
and outside of pregnancy are primary; secondary causes 
because of pituitary abnormalities (e.g., tumors) are rare.

 6.  b. The presence of anti-TPO antibodies is an inde-
pendent risk factor for fetal morbidity and mortality, in 
both thyroid and hypothyroid women. Serum iodine 
levels are of no value in evaluating thyroid disease. Thy-
roid ultrasound study and thyroid FNA are not indicated 
without evidence of structural thyroid abnormalities.

 7.  a. Complications of maternal hypothyroidism 
during pregnancy include preterm labor, intrauterine 
growth restriction (IUGR), placental abruption, pre-
eclampsia, spontaneous abortion, intrauterine fetal 
demise, and fetal distress. The risk of these compli-
cations is higher in overt hypothyroidism compared 
with subclinical hypothyroidism.

 8.  b. This patient has hypothyroidism and should 
be prescribed treatment immediately. The drug 
of choice is levothyroxine, and a reasonable start-
ing dose is 1.5 mcg per kg per day. Thyroid studies 
should be repeated every 4 weeks until stable, then at 
least every trimester. Cytomel is used for refractory 
cases. Armour thyroid is not recommended because 
of concerns about inconsistent dosing and differing 
alterations in thyroid function test results.

 9.  c. Many common medications taken during preg-
nancy can interfere with levothyroxine absorption, 
such as ferrous sulfate, proton pump inhibitors, cal-
cium carbonate, cholestyramine, colestipol, and alu-
minum hydroxide.

 10.  b. This patient is hyperthyroid during pregnancy, 
and Graves disease accounts for 95% of such cases. 
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The signs and symptoms of hyperthyroidism in preg-
nancy are the same as those in nonpregnant individuals. 
Thyroid storm is a hyperthyroid emergency character-
ized by hyperpyrexia, high-output cardiac failure, and 
unstable vital signs. Gestational trophoblastic disease 
can produce massive amounts of the thyrotropic hor-
mone β-hCG, but is unlikely in a 28-week pregnancy 
and is ruled out by the presence of fetal heart tones. 
Hashimoto disease is a cause of hypothyroidism. Tran-
sient alterations in thyroid function test results can be 
caused by first-trimester β-hCG, although these rarely 
lead to clinically significant hyperthyroidism.

 11.  b. Untreated hyperthyroidism poses serious risks 
to a pregnancy, including spontaneous abortion and 
intrauterine fetal demise, preterm labor, IUGR, pre-
eclampsia, CHF, and thyroid storm.

 12.  a. Thyroid radionuclide scanning is contraindicated 
in pregnancy. Recommended medications include beta 
blockers and thioamides (propylthiouracil or methim-
azole). Thyroidectomy may be needed in rare cases.

 13.  d. Although beta blockers and thioamides are rec-
ommended in pregnancy, having a thorough knowl-
edge of their side effects is important. Beta blockers 
may cause IUGR and neonatal hypoglycemia, along 
with their expected sympathetic suppression. Thio-
amides may cause agranulocytosis, hepatic failure, 
rash, arthralgia, and anosmia. There are conflicting 
studies on whether methimazole increases the risk of 
aplasia cutis congenita. Iodine 131 can destroy fetal 

thyroid tissue, and pregnancy should be avoided for 4 
months after its use.

 14.  d. Thyroid storm is a medical emergency that is 
often misdiagnosed at presentation. A high index of 
suspicion is needed, and in this patient with known 
hyperthyroidism, treatment should be initiated 
before laboratory results return. It is acceptable to 
give oral medications to the patient in this scenario. 
Beta blockers decrease the sympathetic stimulation 
and prevent catastrophic cardiovascular collapse. 
Although they are usually held when a nonhyperthy-
roid severe CHF exacerbation occurs, they should 
not be held in thyroid storm. Thionamides prevent 
new thyroid hormone synthesis. Thionamides and 
glucocorticoids block peripheral conversion of T4 
to the more powerful T3. Lugol solution blocks the 
release of thyroid hormone but should not be given 
until 1 to 2 hours after thioamide administration to 
avoid providing a substrate for the thyroid.

 15.  c. Postpartum thyroiditis affects about 5% of 
women. Most symptoms begin 2 to 6 months post-
partum. The presentation is highly variable and 
ranges from nontender goiter to either hypothyroid-
ism or hyperthyroidism. It is important to distinguish 
postpartum thyroiditis from Graves disease or other 
thyroid disease. Despite this frequency, the major-
ity of women do not require pharmacotherapy. Beta 
blockers are acceptable for use in breastfeeding. The 
risk of future thyroid disease is increased for future 
pregnancy, postpartum periods, and the remainder of 
the woman’s nonpregnant life.

SUMMARY

An understanding of physiologic thyroid changes during 
pregnancy can both explain seemingly abnormal lab-
oratory values and allow clear diagnosis of pathologic 
changes. In early pregnancy, β-hCG stimulates the thy-
roid, causing a negative feedback loop that decreases 
TSH levels. Estrogen increases TBG, which elevates 
total T3 and T4 levels while largely unchanging free levels 
of either. Iodine demand increases during pregnancy, as 
does the levothyroxine dose in a previously well-treated 
hypothyroid patient.

Screening is reserved for those patients with signs 
and symptoms or with a prior history of thyroid disease. 
Because of the changes described before, initial labora-
tory tests should include TSH, free T3, and free T4. Signs 
and symptoms of hypothyroidism in pregnancy include 
fatigue, constipation, weight gain, dry skin, cold intoler-
ance, brittle hair, bradycardia, prolonged relaxation phase 
of deep tendon reflexes, facial puffiness, tissue edema, 
and rarely myxedema coma. Complications include 
preterm labor, IUGR, placental abruption, preeclampsia, 

spontaneous abortion, intrauterine fetal demise, and fetal 
distress. The primary treatment of hypothyroidism is 
levothyroxine (1.5 mcg/kg/day), the absorption of which 
can be decreased by many common medications.

Graves disease is responsible for 95% of hyperthy-
roidism during pregnancy. Complications of untreated 
hyperthyroidism include spontaneous abortion and intra-
uterine fetal demise, preterm labor, IUGR, preeclamp-
sia, CHF, and thyroid storm. Treatments include beta 
blockers and thioamides. Although these medications are 
commonly used, familiarity with their most common side 
effects is critical. Thyroidectomy is rarely needed.

Thyroid storm is a medical emergency that requires 
prompt management, although the diagnosis is often 
delayed. Management includes beta blockers, thioamides, 
iodine, and glucocorticoids.

Postpartum thyroiditis affects 5% of women and has a 
variable presentation. Most women do not require phar-
macotherapy, but they are at risk for future thyroid dis-
ease both during and outside of pregnancy.
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Gestational Diabetes and 
Shoulder Dystocia

CLINICAL CASE PROBLEM 1

Screening for and Diagnosis of Gestational 
Diabetes Mellitus

An obese 29-year-old is at 25 weeks of gestation and 
has had an uncomplicated pregnancy. Diabetes mellitus 
runs in her family, and she asks you about screening for 
gestational diabetes mellitus (GDM).

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements concerning the 
2014 U.S. Preventive Services Task Force (USPSTF) 
recommendations on GDM screening is correct?

 a.  the USPSTF recommends universal screening for 
GDM

 b.  the USPSTF recommends screening of only high-
risk women for GDM

 c.  the USPSTF recommends against any screening 
for GDM

 d.  the USPSTF states that there is insufficient evi-
dence to recommend for or against universal 
screening for GDM

 2.  Which of the following is not a risk factor for GDM?
 a.  family history of diabetes mellitus
 b.  history of glucose intolerance of any kind
 c.  age younger than 20 years
 d.  history of a macrosomic infant
 e.  obesity
 f.  current glucosuria

 3.  What is the incidence of GDM in the United States?
 a.  Less than 1%
 b.  3% to 10%

 c.  11% to 20%
 d.  30% to 40%

 4.  Which of the following statements regarding the 50-g 
1-hour oral glucose challenge test (GCT) is (are) true?

 a.  it is administered between 30 and 32 weeks of 
gestation

 b.  a threshold of either 130 or 140 mg/dL is equally 
acceptable

 c.  a threshold of either 130 or 140 mg/dL is equally 
sensitive

 d.  if it is negative (normal) at a gestational age earlier 
than the recommended screening time, it does not 
need to be repeated

 e.  patients should be fasting

 5.  Your patient’s 1-hour GCT result is positive (abnor-
mal), and a 3-hour oral glucose tolerance test (GTT) 
is administered 2 days later. Which of the following is 
true regarding the 3-hour GTT?

 a.  it is a nonfasting test
 b.  a single abnormal value does not increase the risk of 

macrosomia
 c.  two abnormal values are required for a positive 

(abnormal) test result
 d.  a fasting glucose concentration of 120 mg/dL is a 

normal value

CLINICAL CASE PROBLEM 2

Management of GDM

A 26-year-old presents at 26 weeks. She has no past 
medical history. Her urinalysis has been negative for pro-
tein and glucose. She has had an uneventful pregnancy so 
far but now comes to see you after two abnormal values 
on her 3-hour GTT a few days ago. Her blood pressure 
is 118/64 mm Hg. She appears mildly overweight. Her 
fundal height is 27 cm. A random glucose concentration 
today is 156. You educate her about GDM, diet, and the 
importance of checking her glucose level.
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BANK QUESTIONS

 1.  Fetal and pediatric sequelae of maternal hypothy-
roidism most commonly include all of the following 
except:

 a.  Cleft palate
 b.  Intrauterine growth restriction (IUGR) and small 

for gestational age (SGA) neonates
 c.  Transient thyroid dysfunction in early infancy
 d.  Lower Apgar scores

 2.  What is the normal TSH reference range in the first 
trimester of pregnancy?

 a.  0.1-2.5 mIU/L
 b.  0.2-3.0 mIU/L
 c.  0.4-4.2 mIU/L
 d.  0.5-5.0 mIU/L

 3.  A woman with primary hypothyroidism taking 
levothyroxine before pregnancy presents for her first 
prenatal visit at 8 weeks. Her TSH level is 2.4 mIU/L 
and she is asymptomatic. What changes, if any, should 
be made to her medication?

 a.  Discontinue levothyroxine until she is beyond the 
first trimester

 b.  Continue the current levothyroxine dose
 c.  Decrease the current levothyroxine dose by 25% 

today
 d.  Increase the current levothyroxine dose by 25% 

today

BANK ANSWERS

 1.  a. Maternal hypothyroidism can cause IUGR, fetal 
distress, and stillbirth. The neonate may present with 
low Apgar scores because of uteroplacental insuffi-
ciency, transient thyroid dysfunction, and abnormal 
newborn TSH screening, though rarely are they long 
term. Fetal hypothyroidism (cretinism) is a separate 
and more serious entity and leads to severe physical 
and neuropsychological sequelae.

 2.  a. The generally accepted range for TSH in the 
nonpregnant patient is 0.4-4.2 mIU/L. In 2011 the 
American Thyroid Association released pregnancy 
guidelines suggesting a first-trimester range of 0.1-2.5 
mIU/L, a second-trimester range of 0.2-3.0 mIU/L, 
and a third-trimester range of 0.3-3.0 mIU/L.

 3.  d. Eighty percent of hypothyroid women tak-
ing levothyroxine before pregnancy will require an 
increased dose once they become pregnant. A reason-
able approach is to increase the current dose empiri-
cally by 25% at the time of pregnancy diagnosis. Most 
physicians favor this approach rather than continuing 
the current dose, even if she is euthyroid clinically and 
by laboratory workup (as in this case), because the lab-
oratory results may lag behind the actual thyroid func-
tion by 4 weeks. Waiting 4 weeks before evaluating her 
thyroid function could be detrimental to the pregnancy. 
Levothyroxine is safe for use throughout pregnancy.
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 6.  What is the most appropriate next step?
 a.  have her return in a week to review her home glu-

cose log
 b.  admission to the hospital for inpatient control of 

her GDM
 c.  order hemoglobin A1c level
 d.  order fetal echocardiography
 e.  order 24-hour urine protein analysis

 7.  Which of the following is the best diet and exercise 
advice for this patient?

 a.  ideally, she should gain no weight for the remain-
der of the pregnancy

 b.  carbohydrates should be eliminated from her diet 
and replaced with protein and healthy fats

 c.  her nutritional goal is 1200 to 1600 calories per day
 d.  brisk walking for 20 minutes three times a week is 

encouraged

 8.  She understands home glucose monitoring and is 
willing to follow your instructions. What daily home 
glucose monitoring schedule do you recommend?

 a.  four random measurements
 b.  a single fasting morning measurement
 c.  a fasting morning measurement and a measure-

ment 1 hour after each meal begins
 d.  a fasting morning measurement and a measure-

ment 1 hour after each meal ends

 9.  She has greatly improved her diet and lifestyle. She 
returns at 28 weeks with the following averaged glu-
cose measurements: fasting, 99; 1-hour postprandial, 
129; 2-hour postprandial, 124. Which of the follow-
ing is true?

 a.  glargine insulin (Lantus) is not approved by the 
U.S. Food and Drug Administration (FDA) for use 
in pregnancy

 b.  her glucose measurements are normal according to 
the guidelines of the American College of Obste-
tricians and Gynecologists (ACOG)

 c.  metformin has been shown to be unsafe in pregnancy
 d.  glyburide crosses the placenta but has not been 

shown to injure the fetus

 10.  Which of the following is a reasonable plan when 
GDM is well controlled with diet and there are no 
other complications?

 a.  delivery by 39 weeks
 b.  twice-weekly non–stress testing (NST) and bio-

physical profile (BPP) beginning at 32 weeks
 c.  fundal height does not need to be measured as long 

as euglycemia is achieved
 d.  none of the above

 11.  Which of the following is a reasonable plan when 
GDM is well controlled with insulin or oral hypogly-
cemics and there are no other complications?

 a.  biweekly NST beginning at 30 weeks
 b.  twice-weekly NST and BPP beginning at 32 weeks
 c.  delivery by 41 weeks
 d.  cesarean section if more than 200 units of insulin/

day are required

CLINICAL CASE PROBLEM 3

Shoulder Dystocia

Janie, a 33-year-old, presents to the hospital in active 
labor at 39 weeks. She reports that all her previous 
deliveries have been vaginal and uncomplicated. Pre-
natal records indicate good dating criteria and that she 
has GDM, well controlled with insulin. Her vital signs are 
normal, fetal heart tones are reassuring, and her cervical 
examination is 4/90%/−3 with a cephalic fetus and intact 
membranes. Contractions occur every 3 to 4 minutes.

 12.  In the adjacent room is a laboring woman without 
GDM. Otherwise, neither woman has any other risk 
factors for shoulder dystocia. Assuming their fetuses 
are the same weight, what can be said about their rel-
ative risk of shoulder dystocia?

 a.  GDM increases the risk of macrosomia only; 
because the fetal weight is known to be the same in 
these women, the relative risk is the same

 b.  the woman without GDM is at increased risk
 c.  Janie is at increased risk only if her intrapartum 

glucose concentration is not well maintained
 d.  Janie is at increased risk despite identical fetal 

weight

 13.  You have just received the report from Janie’s ultra-
sound study done yesterday, which gave an estimated 
fetal weight of 4100 g. What is your recommended 
delivery plan and rationale?

 a.  vaginal delivery, because the fetus is less than 4500 
g

 b.  vaginal delivery, because the fetus is less than 41 
weeks

 c.  cesarean delivery, because the fetus is more than 
4000 g

 d.  cesarean delivery, because the fetus is more than 
38 weeks

 14.  Which of the following is not a risk factor for shoul-
der dystocia?

 a.  previous shoulder dystocia
 b.  male fetal gender
 c.  white race
 d.  postdates delivery
 e.  operative vaginal delivery

 15.  Complications of shoulder dystocia include all of the 
following except:

 a.  retained placenta
 b.  postpartum hemorrhage
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 c.  fourth-degree perineal laceration
 d.  clavicle fracture
 e.  brachial plexus injury

 16.  After an uncomplicated labor, Janie is completely 
dilated and pushing. Her epidural is working. The 
head delivers, then suddenly retracts against the pel-
vis. It will not budge despite maternal pushing and 
firm downward pressure on the head. You identify 
a shoulder dystocia. Ancillary personnel, forceps, a 
vacuum, and an operating room are all immediately 
available. What is the most appropriate next step?

 a.  apply forceps or the vacuum
 b.  elevate the maternal thighs to her abdomen
 c.  apply fundal pressure
 d.  stat cesarean section
 e.  reduce or cut the nuchal cord, if present

 17.  The McRoberts maneuver and suprapubic pressure 
fail. Because there is insufficient room in the vagina for 
your hand, an episiotomy is cut. All of the following 
are recommended and accurately described maneuvers 
during the course of a shoulder dystocia except:

 a.  delivering the posterior arm
 b.  Rubin maneuver (rotational pressure to the poste-

rior side of the anterior shoulder)
 c.  Wood screw maneuver (Rubin combined with 

rotational pressure to the anterior side of the pos-
terior shoulder)

 d.  rotating the infant’s head
 e.  rolling the woman to an all-fours position (if 

possible)

ANSWERS

 1.  a. The 2014 U.S. Preventative Services Task Force 
guideline now recommends universal screening for 
GDM between 24 and 28 weeks gestation in contrast 
to prior guidelines (Grade B recommendation).

 2.  c. Risk factors for GDM include obesity, hyperten-
sion, previous glucose intolerance or GDM, history 
of a macrosomic infant, current glucosuria, aged 
older than 25 years, nonwhite race, and family history 
of diabetes.

 3.  b. The incidence of GDM in the United States is 3% 
to 10% and is increasing as the obesity rate increases. 

The incidence is substantially higher among blacks, 
Hispanics, and Native Americans.

 4.  b. The 1-hour GCT is performed at 24 to 28 weeks 
and consists of giving a 50-g glucose load (usually in 
the form of a drink) to a nonfasting woman and check-
ing the serum glucose concentration 1 hour later. 
There are two equally acceptable thresholds. A thresh-
old of 140 mg/dL is 80% sensitive, and 130 mg/dL is 
90% sensitive. If the 1-hour GCT is negative before 
24 weeks, it must still be repeated at the normal time.

 5.  c. Unless the GCT is grossly elevated (a value 
of 200 mg/dL is diagnostic of GDM and does not 
require further testing), a positive GCT should be 
followed at least 24 hours later by a 100-g 3-hour oral  
GTT. The GTT begins with a fasting glucose con-
centration and checks plasma glucose levels at each 
of the three subsequent hour marks. A positive GTT 
occurs when at least two of these four glucose lev-
els are elevated. There are two acceptable diagnostic 
criteria for a positive test result: Carpenter-Cous-
tan criteria are 95, 180, 155, and 140 for the fasting, 
1-hour, 2-hour, and 3-hour thresholds, respectively; 
and the National Diabetes Data Group criteria are 
105, 190, 165, and 145. Failing a single component 
of the 3-hour GTT is called glucose intolerance, and 
although it is not diagnostic of GDM, it still carries 
an increased risk of macrosomia.

 6.  a. This patient has GDM on the basis of her positive 
3-hour GTT result. The initial management consists 
of education, counseling, instruction on home glu-
cose monitoring, and strict follow-up. In this stable 
patient, it is reasonable not to start medication at this 
time and to review her home glucose log in a week. 
Hospital admission may be needed for patients with 
GDM or pregestational (i.e., chronic) diabetes mel-
litus who are grossly uncontrolled or noncompliant. 
A hemoglobin A1c level evaluates her hyperglycemia 
for the last 120 days and is of no benefit when the 
diagnosis of GDM is straightforward. Hemoglobin  
A1c is important when hyperglycemia exists early in 
pregnancy because it will help distinguish between 
pregestational diabetes and GDM, and as a general 
tool for following a gestational or pregestational dia-
betic. Fetal echocardiography is important in those 
diagnosed with pregestational diabetes to evaluate for 
cardiac defects caused by hyperglycemia during orga-
nogenesis. A baseline 24-hour urine protein analysis is  
usually ordered early in the pregnancy of a pregesta-
tional diabetic but has no role in this GDM patient 
without proteinuria or gestational hypertension.

 7.  d. Diet and gentle exercise are the cornerstones of 
initial GDM management. The more obese a patient 
is, the less weight she is advised to gain in pregnancy. 

CLINICAL CASE MANAGEMENT PROBLEM

 1.  List the risk factors for GDM.
 2.  Describe the 1-hour GCT and the 3-hour GTT.
 3.  List the risk factors for shoulder dystocia.
 4.  Describe the steps for resolving a shoulder 

dystocia.
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However, fasting, weight loss, and failure to gain 
the physiologic weight of pregnancy are not recom-
mended. Carbohydrates are important for pregnancy 
health but should be complex rather than refined or 
simple. Carbohydrate intake should be limited to 
35% to 40% of calories with the remaining calories 
divided between protein (20%) and fat (40%). It is 
recommended that women eat 3 meals and 2-3 snacks 
per day to evenly distribute the glucose intake and 
minize postprandial glucose fluctuations. Most pre-
pregnancy exercise can be safely continued. In the 
exercise naive, brisk walking a few times a week is 
especially beneficial.

 8.  c. Fasting glucose measurement is not enough 
diagnostic information in GDM because much of 
the insulin resistance is manifested as postprandial 
hyperglycemia. The ideal monitoring regimen is a 
fasting morning measurement, with a measurement 
either 1 or 2 hours after the beginning of each meal. 
There is disagreement on whether 1-hour or 2-hour 
postprandial measurements are superior, but fortu-
nately there are standardized glucose goals for each.

 9.  a. ACOG recommends intervention when any of 
the following glucose thresholds are met: fasting, 95; 
1-hour postprandial, 130; 2-hour postprandial, 120. 
If major diet and lifestyle changes are still possible, 
it is reasonable to give another 2-week trial without 
medication. Otherwise, medical intervention is war-
ranted. Currently, the only FDA-approved medica-
tion for GDM is insulin, and the only FDA-approved 
types are lispro (Humalog), aspart (NovoLog), regu-
lar, NPH (Humulin, Novolin), and insulin detemir 
(Levemir). Oral antidiabetic medications (glyburide 
and metformin) are being used increasingly in women 
with GDM with equal efficacy to insulin. Glyburide 
does not cross the placenta.

 10.  d. Diet-controlled GDM is essentially managed 
like a normal pregnancy with respect to antenatal 
surveillance and delivery planning. NST and BPP are 
generally unnecessary. Induction should take place 
by 40 to 41 weeks. Fundal height should be measured 
at every visit to assess for macrosomia, which is then 
evaluated by ultrasound study if suspected. Despite 
this approach, GDM increases morbidity even when 
medication is not required for its control.

 11.  b. When GDM requires medication, antenatal 
surveillance and a delivery plan are recommended. 
Most doctors begin twice-weekly NST and BPP at 
32 weeks. Many also evaluate fetal weight with ultra-
sound examination every 3 to 4 weeks. For poorly 
controlled GDM, delivery should occur by 38 to 39 
weeks. For well-controlled GDM, delivery should 
occur by 39 to 40 weeks. The total units of insulin 

required in a day is not an independent variable in the 
delivery planning decision.

 12.  d. GDM increases the risk of macrosomia and the 
morbidity it causes, including shoulder dystocia. This 
question compares relative risk of shoulder dystocia 
when the only variable is GDM. Even without mac-
rosomia and with fetal weight identical to that of the 
other woman, the woman with GDM is at increased 
risk of shoulder dystocia because of the different 
way fetal weight is distributed in GDM. Unlike in 
non-GDM pregnancies, these fetuses have a relative 
concentration of weight in the shoulders and chest, 
increasing the risk for shoulder dystocia indepen-
dent of fetal weight. Intrapartum glucose control is 
important for the mother and neonate, but plays no 
role in shoulder dystocia risk because the growth of 
the fetus has already been completed.

 13.  a. An estimated fetal weight of 4500 g is consid-
ered macrosomic in any pregnancy, but that does not 
mean a prophylactic cesarean section must be per-
formed. ACOG states that cesarean section should be 
considered when the estimated fetal weight is 5000 g 
for a normal pregnancy and 4500 g for a pregnancy 
complicated by pregestational diabetes or GDM. 
The gestational age is not an independent factor in 
considering prophylactic cesarean section.

 14.  c. Shoulder dystocia cannot be accurately pre-
dicted, but there are known evidence-based risk fac-
tors. These include previous shoulder dystocia, fetal 
macrosomia, male fetal gender, nonwhite race, post-
dates delivery, operative vaginal delivery, pregesta-
tional diabetes, GDM, multiparity, and obesity. Male 
fetuses are thought to distribute body weight in the 
same disproportionate manner as fetuses in a preg-
nancy with GDM.

 15.  a. Maternal complications of shoulder dystocia 
include postpartum hemorrhage and vaginal-perineal 
trauma. The psychological impact of a difficult deliv-
ery should not be underestimated. Neonatal compli-
cations include clavicle or humeral fracture, brachial 
plexus injury, hypoxic-ischemic encephalopathy, and 
even death.

 16.  b. The infant exhibited the “turtle sign,” whereby 
the delivered head retracted partially into the pelvis, 
indicating a shoulder dystocia. Ancillary personnel 
should be notified, the operating room cleared, and 
the patient supported with oxygen and two large-bore 
intravenous lines. If firm downward pressure does 
not relieve the shoulder dystocia, the first step is the 
McRoberts maneuver. Elevating the maternal thighs 
against the maternal abdomen increases the anteri-
or-posterior diameter of the pelvis and flattens the 
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

 1.  Risk factors for GDM include obesity, hypertension, 
previous glucose intolerance or GDM, history of a 
macrosomic infant, current glucosuria, age older 
than 25 years, nonwhite race, and family history of 
diabetes.

 2.  The 1-hour GCT is a nonfasting test for GDM per-
formed at 24 to 28 weeks; glucose concentration 
is measured 1 hour after administration of a 50-g 
oral glucose load. The acceptable thresholds for a 
positive test result are 130 or 140 mg/dL. A posi-
tive GCT result is evaluated with a 3-hour GTT, in 
which glucose is measured fasting and then 1, 2, 
and 3 hours after a 100-g oral glucose load. Two 
abnormal values on the GTT indicate a positive 
test result. There are two acceptable criteria for the 
GTT: Carpenter-Coustan criteria are 95, 180, 155, 
and 140 for the fasting, 1-hour, 2-hour, and 3-hour 
thresholds, respectively; and the National Diabetes 
Data Group criteria are 105, 190, 165, and 145.

 3.  Risk factors for shoulder dystocia include previous 
shoulder dystocia, fetal macrosomia, male fetal 
gender, nonwhite race, postdates delivery, opera-
tive vaginal delivery, pregestational diabetes, GDM, 
multiparity, and obesity. Even in the absence of 
macrosomia, women with pregestational diabetes 
and GDM are at increased risk for shoulder dystocia 
because of the fetus’ disproportionately large shoul-
ders and chest.

 4.  The steps in resolving a shoulder dystocia can be 
memorized by the AAFP’s HELPERR mnemonic:

 •  H: Call for help and notify involved personnel.
 •  E: Evaluate the need for an episiotomy.
 •  L: Elevate the legs in a McRoberts maneuver.
 •  P: Apply suprapubic pressure.
 •  E: Enter the vagina for rotational maneuvers.
 •  R: Remove (deliver) the posterior arm.
 •  R: Roll the patient to all fours if possible.
    If this fails, fracturing the clavicle or humerus and 

performing the Zavanelli maneuver are last resorts.

lumbar lordosis to diminish the sacral promontory. 
Operative vaginal delivery is contraindicated because 
the head has already been delivered, and it will only 
place undue traction on the neck. Suprapubic pressure 
is the next step, but fundal pressure is contraindicated 
and may make the dystocia worse. Although the oper-
ating room should be notified, most shoulder dysto-
cias do not require cesarean section. Suctioning of the 
mouth or manipulation of the cord wastes valuable 
time that should be spent on delivering the infant.

 17.  d. The Advanced Life Support in Obstetrics (ALSO) 
developed by the American Academy of Family Phy-
sicians (AAFP) recommends managing a shoulder 
dystocia in the same organized manner as one would 
a code situation, and the HELPERR mnemonic is 
a useful tool to remember the steps. The physician 

should call for help and notify all involved personnel. 
Evaluate the need for an episiotomy to allow more 
room for your maneuvers. Elevate the legs with the 
McRoberts maneuver. An assistant should apply firm 
suprapubic pressure. Enter the pelvis for rotational 
maneuvers, such as Rubin (rotational pressure to the 
posterior side of the anterior shoulder), Wood screw 
(Rubin combined with rotational pressure to the ante-
rior side of the posterior shoulder), reverse Wood 
screw, and delivering (removing) the posterior arm. 
If possible, rolling the woman to an all-fours posi-
tion may facilitate delivery. If all of these fail, other 
maneuvers, such as fracturing the clavicle or humerus 
or replacing the infant into the pelvis in preparation 
for a cesarean section (Zavanelli maneuver), are the 
last resort. Rotating the infant’s head will not reduce 
a shoulder dystocia and will likely cause injury.
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ADDIT IONAL QUESTIONS

 1.  Which of the following is a reasonable plan when ges-
tational diabetes mellitus (GDM) is well controlled 
with insulin or oral antidiabetic medications and there 
are no other complications?

 a.  Twice weekly non–stress testing (NST) and bio-
physical profile (BPP) beginning at 32 weeks

 b.  Delivery by 37 weeks
 c.  Weekly ultrasounds for fetal weight
 d.  None of the above

2.   Which of the following are risk factors for shoulder 
dystocia?

 a.  Postterm pregnancy
 b.  Operative vaginal delivery

 c.  Maternal obesity
 d.  All of the above

3.   Acceptable methods of screening for diabetes include 
which of the following:

 a.  Single random glucose level
 b.  1-hour glucose challenge test
 c.  3-hour glucose challenge test
 d.  Single fasting glucose level

ANSWERS

 1.  a.
 2.  d.
 3.  b.
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C H A P T ER  91

Hypertension in Pregnancy

CLINICAL CASE PROBLEM 1

Elevated Blood Pressure in Early Pregnancy

A 21-year-old primigravida with no past medical history 
comes into the office for her 18-week prenatal appoint-
ment. Her blood pressure was 144/92 mm Hg a few days 
ago with a negative urine dipstick, and today it is 148/94 
mm Hg with a negative urine dipstick. She denies head-
ache, blurry vision, abdominal pain, nausea, or vomiting. 
Fetal heart tones are 148 beats per minute. The rest of 
the examination is benign and consistent with dates.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Her most likely diagnosis is:
 a.  chronic hypertension (HTN)
 b.  pregnancy-induced HTN
 c.  gestational HTN
 d.  preeclampsia

 2.  Given this diagnosis, for which complication is she not 
at increased risk?

 a.  preeclampsia
 b.  cesarean delivery
 c.  macrosomia
 d.  placental abruption

 3.  What is the appropriate next step?
 a.  start lisinopril per os (PO)
 b.  start labetalol PO
 c.  perform a biophysical profile (BPP)
 d.  have her record her blood pressure at home and 

return in a week
 e.  admit to the hospital for intravenous (IV) medication

CLINICAL CASE PROBLEM 2

Elevated Blood Pressure in Late Pregnancy

A 36-year-old presents to your office at 35 weeks for a 
routine visit. She has no medical history, and her prena-
tal course so far has been uneventful. She has no com-
plaints. Her blood pressure last week was elevated for 
the first time this pregnancy at 140/94 mm Hg with no 
proteinuria on urine dipstick. Today her blood pressure 
is 154/96 mm Hg, and urine dipstick shows 1+ protein 
(30 mg/dL). Physical examination, including fetal heart 
tones, is normal. She lives 2 hours away from the near-
est hospital and does not have a phone.

 4.  What is the appropriate next step?
 a.  have her record her blood pressure at home and 

return in a week
 b.  send her home with a 24-hour urine collection 

container
 c.  admit to the hospital for a 24-hour urine collection
 d.  induction
 e.  emergent cesarean section

 5.  Risk factors for preeclampsia include all of the fol-
lowing except:

 a.  age older than 40 years
 b.  smoking
 c.  twin pregnancy
 d.  chronic HTN
 e.  nulliparity
 f.  obesity

 6.  According to the 2013 American College of Obste-
tricians and Gynecologists (ACOG) guidelines, and 
assuming the patient is greater than 20 weeks’ gesta-
tion and blood pressure measurements are still ele-
vated after at least 4 hours, all of the following would 
meet criteria for diagnosing preeclampsia except:

 a.  blood pressure 185/115 mm Hg with intrauterine 
growth restriction (IUGR)

 b.  blood pressure 145/95 mm Hg with thrombocyto-
penia

 c.  blood pressure 145/85 mm Hg with 350 mg pro-
tein on a 24-hour urine collection

 d.  blood pressure 155/95 mm with a urine protein/
urine creatinine ratio of 0.4 mg/dL

 7.  The patient is admitted, and her blood pressure 
remains above 150/95 mm Hg. The spot urine 
protein/urine creatinine ratio is 0.5 mg/dL. She is 
asymptomatic and fetal heart tracings are reassuring. 
No other laboratory work or tests have been ordered. 
What is the appropriate next step?

 a.  complete blood count (CBC) and comprehensive 
metabolic profile (CMP)

 b.  serum uric acid
 c.  IV labetalol
 d.  discharge home with an appointment in 1 week
 e.  cervical ripening and induction

 8.  Expectant management of preeclampsia without 
severe features includes all of the following except:

 a.  bed rest
 b.  daily kick counts
 c.  twice-weekly blood pressure measurement
 d.  weekly CBC and CMP
 e.  delivery at 40 weeks
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 9.  During continued hospital observation on bed rest, 
the patient’s blood pressure increases to 172/112 mm 
Hg and remains elevated for over 4 hours. Acceptable 
initial antihypertensive medication(s) in this setting 
includes:

 a.  hydralazine 5-10 mg IV
 b.  magnesium sulfate 4 g loading dose IV
 c.  labetalol 80 mg IV
 d.  methyldopa 250 mg orally
 e.  all of the above

 10.  You diagnose her with severe preeclampsia. Fetal heart 
tracings are reassuring. Her cervix is 4/90/−2 and soft. 
She is not contracting. Because she is at 35 weeks of 
gestation, what is (are) the appropriate next step(s)?

 a.  corticosteroid administration
 b.  misoprostol (Cytotec) administration
 c.  emergent cesarean section
 d.  magnesium sulfate administration
 e.  inpatient observation until 37 weeks of gestation
 f.  b and d

 11.  Which of the following statements about magnesium 
sulfate is true?

 a.  it should be continued for 4 hours postpartum 
when used to treat severe preeclampsia

 b.  it may cause uterine tachysystole
 c.  loss of the patellar reflex during administration is 

reassuring
 d.  it should always be given in preeclampsia without 

severe features
 e.  it may be neuroprotective for grossly preterm 

fetuses

 12.  The patient delivers vaginally without complication, 
and magnesium sulfate is continued for 24 hours 
postpartum. At 48 hours postpartum, she has a ton-
ic-clonic seizure. Which of the following statements 
is true?

 a.  the most likely cause is a hemorrhagic stroke
 b.  magnesium sulfate should not be restarted until 24 

hours after completion of the postpartum course
 c.  eclampsia usually occurs postpartum
 d.  African-American race is a risk factor for eclampsia

ANSWERS

 1.  a. Use of standardized nomenclature and definitions 
is critical in discussing hypertensive disorders of preg-
nancy. ACOG’s task force on hypertension in preg-
nancy released guidelines in 2013 that clarify definitions 

and practice parameters. “Pregnancy-induced HTN 
(PIH)” is no longer an accepted term for any compo-
nent of the hypertensive disorder spectrum. Chronic 
HTN is defined as a systolic pressure 140 mm Hg or 
greater or a diastolic pressure 90 mm Hg or greater, 
on two separate occasions at least 4 hours apart, pres-
ent before 20 weeks of gestation or persisting beyond 
12 weeks postpartum. Gestational HTN is diagnosed 
when the same blood pressure criteria are met between 
20 weeks of gestation and 12 weeks postpartum. Pre-
eclampsia requires a diagnosis of HTN after 20 weeks 
with either proteinuria or severe features.

 2.  c. Chronic HTN increases the risk of preeclampsia, 
eclampsia, IUGR, fetal demise, cesarean section, and 
placental abruption.

 3.  d. Severe chronic HTN is defined as a systolic blood 
pressure of 160 mm Hg or a diastolic blood pressure 
of 105 mm Hg. When blood pressure is below this 
range, the patient does not require antihypertensive 
medication. Angiotensin-converting enzyme inhib-
itors are contraindicated in pregnancy. Although 
some physicians might perform a baseline 24-hour 
urine protein analysis in this patient, it is not required 
in the absence of proteinuria. It is reasonable to bring 
her back in a week to review her blood pressure log 
and to reassess her situation. A biophysical profile is a 
test of fetal well-being that should not be performed 
until the fetus reaches viability. There is no indica-
tion for intravenous medication in this patient.

 4.  c. This patient has gestational HTN as defined by 
two blood pressure measurements of 140/90 mm Hg 
after 20 weeks. Older criteria, such as a rise in sys-
tolic blood pressure of 30 mm Hg or a rise in diastolic 
blood pressure of 15 mm Hg, are no longer used. 
Many physicians would perform a 24-hour urine 
collection for protein irrespective of her proteinuria 
on urinalysis, but given her 1+ proteinuria today, she 
certainly needs this workup as part of a preeclamp-
sia evaluation. Criteria for ambulatory 24-hour urine 
collection include low suspicion for preeclampsia, 
rapid access to a hospital, and reliable follow-up. 
This patient is best served by performing an inpatient 
workup for preeclampsia. There is no indication for 
delivery at this time.

 5.  b. Risk factors for preeclampsia include age over 
40 years, multifetal gestation, chronic vascular dis-
ease (HTN, diabetes, renal disease), antiphospho-
lipid antibody syndrome, nulliparity, family history 
of preeclampsia in a first-degree relative, prior his-
tory of preeclampsia, and obesity. Smoking actually 
decreases the risk of preeclampsia, possibly through 
carbon monoxide-mediated prevention of placental 
apoptosis, though the additional adverse effects of 

CLINICAL CASE MANAGEMENT PROBLEM

Define the different disorders in the hypertensive 
spectrum of pregnancy and their management, utiliz-
ing ACOG’s 2013 task force guidelines.
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smoking in pregnancy make it clear that this should 
not be advocated as a preventive measure.

 6.  a. AOCG’s 2013 guidelines redefined preeclampsia 
as new onset HTN (140/90 mm Hg) after 20 weeks 
plus either proteinuria or severe features. Thus it is 
now possible for the first time to diagnose preeclamp-
sia (with severe features) in the absence of proteinuria. 
Proteinuria is defined as 300 mg protein on a 24-hour 
urine collection, a protein/creatinine ratio greater 
than 0.3 mg/dL, or, when quantitative evaluations 
are unavailable, a urine dipstick of 1+ protein. Severe 
features include thrombocytopenia (<100,000/micro-
liter), renal insufficiency (creatinine >1.1 mg/dL or 
a doubling of the baseline creatinine), impaired liver 
function (liver transaminases twice normal), pulmo-
nary edema, cerebral symptoms, or visual disturbances.

 7.  a. The patient has preeclampsia, which until recent 
guidelines revised the nomenclature, would have 
been called “mild preeclampsia.” In select patients, 
outpatient management of preeclampsia may be 
acceptable, although many physicians will manage it 
on an inpatient basis for the duration of pregnancy. 
However, it is critical at the time of diagnosis to eval-
uate for severe features of preeclampsia with labora-
tory studies. Uric acid is no longer a part of the severe 
preeclampsia evaluation. There is no indication for 
intravenous antihypertensive medication unless her 
blood pressure is greater than 160/110 mm Hg. 
There is also no indication to induce this patient.

 8.  d. Current guidelines recommend delivery at 37 
weeks in patients with preeclampsia without severe 
features. Expectant management involves frequent 
assessments of maternal and fetal well-being. Women 
need daily assessment of symptoms such as headache 
and visual disturbances, and they should perform 
daily kick counts. Blood pressure should be measured 
twice weekly (at least once in the office), and weekly 
labs should include CBC, CMP, and urine protein. 
Bed rest is no longer recommended.

 9.  a. Severe HTN (160/110 mm Hg on two occasions 
at least 4 hours apart while the patient is on bed rest) 
in the setting of preeclampsia should be treated with 

intravenous medication to reduce the risk of stroke. 
An acceptable starting regimen is hydralazine 5 to 10 
mg or labetalol 10 mg. Hydralazine can be repeated 
every 20 minutes. Labetalol can be doubled every 20 
minutes to a maximum bolus of 80 mg, before start-
ing an infusion. Magnesium sulfate is used to prevent 
seizure, and does not lower blood pressure. Meth-
yldopa is used for management of chronic HTN 
(though less commonly than in the past) and has no 
role in the acute management of severe hypertension.

 10.  d. Delivery is recommended at 34 weeks in severe 
preeclampsia. The most important medication is 
magnesium sulfate, which prevents seizures. A trial of 
labor is reasonable in a stable patient. Corticosteroids 
are given to promote fetal lung maturity between 24 
and 34 weeks. Misoprostol is used for cervical rip-
ening when the Bishop score is unfavorable; in this 
example, her favorable Bishop score would lead to an 
oxytocin induction. There is no indication for emer-
gent cesarean section.

 11.  e. Magnesium sulfate is the first-line medication to 
prevent eclampsia. It is also a tocolytic that is being used 
more frequently for inhibition of severe preterm labor 
because of evidence of its neuroprotective effect on the 
severely preterm fetus. It should be administered during 
labor in all cases of severe preeclampsia, but not in 
preeclampsia without severe features. It is usually con-
tinued for 24 hours postpartum, although it may be dis-
continued after 12 hours in some cases. The loss of the 
patellar reflex may be the first sign of magnesium toxic-
ity, followed by bradycardia, respiratory depression, and 
cardiac arrest. The antidote is calcium gluconate.

 12.  d. Eclampsia represents the end of the preeclamptic 
spectrum and is characterized by seizure or coma caused 
by cerebral edema, and less commonly by stroke. The 
mainstay of treatment is magnesium sulfate, and it 
should be administered without delay. The usual dose 
is a 4- to 6-g load by IV, followed by 2 g/hr IV. Eighty 
percent of eclampsia seizures occur before delivery, and 
although most postpartum cases occur within 48 hours, 
it can occur up to 6 weeks after delivery. African-Amer-
ican race is an independent risk factor for all elements 
on the hypertensive disorder spectrum.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The blood pressure threshold for all hypertensive disor-
ders in pregnancy is 140/90 mm Hg on two occasions. 
“Pregnancy-induced HTN” is a vague term and should 
not be used. Chronic HTN, gestational HTN, preeclamp-
sia without severe features, severe preeclampsia, and 
eclampsia are the preferred nomenclature.

Chronic HTN occurs before 20 weeks of gestation 
or persists beyond 12 weeks postpartum. Antihyperten-
sive medication is indicated when the blood pressure 
is severe (160/105 mm Hg) and should maintain the 
blood pressure no lower than 120/80 mm Hg. Options 
include labetalol, nifedipine, hydralazine, clonidine, and 

Continued
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SUMMARY

Preeclampsia without severe features is frequently man-
aged in the inpatient setting. Expectant management 
involves frequent assessments of maternal and fetal 
well-being. Women need daily assessment of symp-
toms such as headache and visual disturbances, and 
they should perform daily kick counts. Blood pressure 
should be measured twice weekly (at least once in the 
office), and weekly labs should include CBC, CMP, 
and urine protein. Bed rest is no longer recommended. 
In the absence of progression to severe preeclampsia, 
patients are delivered by 37 weeks. Magnesium sulfate 

administration is not routinely used in the absence of 
severe features.

Severe preeclampsia requires delivery at 34 weeks with 
administration of magnesium sulfate to prevent eclampsia 
during labor and for 24 hours postpartum. Antihyperten-
sives are given only for severe HTN. A trial of labor is 
acceptable in many cases.

Eclampsia represents a seizure or coma in the setting 
of preeclampsia. It is treated with magnesium sulfate and 
timely delivery. Eclampsia usually occurs before delivery 
but may occur up to 6 weeks postpartum.

alpha-methyldopa. Preeclampsia frequently superim-
poses on chronic HTN, creating a diagnostic dilemma 
and increasing morbidity.

Gestational HTN is defined as new-onset HTN without 
proteinuria after 20 weeks. The addition of proteinuria or 
severe features defines preeclampsia. Proteinuria is best 
defined by 300 mg in a 24-hour urine specimen or a urine 
protein/urine creatinine ratio of 0.3 mg/dL; in the absence 
of quantitative measurements, a urine dipstick of 1+ pro-
tein will suffice. Severe features of preeclampsia no longer 
include IUGR or severe proteinuria, and are defined as:

 •  Blood pressure ≥160/110 mm Hg on two separate 
occasions 6 hours apart on bed rest

 •  Thrombocytopenia (<100,000/microliter)
 •  Renal insufficiency (creatinine >1.1 mg/dL or a dou-

bling of the baseline creatinine)
 •  Impaired liver function (liver transaminases twice 

normal)
 •  Pulmonary edema
 •  Cerebral symptoms
 •  Visual disturbances

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

C H A P T ER  92

Intrauterine Growth Restriction

CLINICAL CASE PROBLEM 1

Uterine Size/Date Discrepancy

A 24-year-old primigravida presents for a routine prenatal 
visit at 30 weeks. Her last menstrual period (LMP) is cer-
tain. She presented for care at 9 weeks of gestation and 
has kept her monthly follow-up appointments. Fundal 
height was previously consistent with dates, but today 
the fundal measurement is 25 cm. She smokes one and 
a half packs of cigarettes a day and denies alcohol or 

illicit substance use. She denies any recent infections. 
Her prepregnancy body mass index (BMI) was 23, and 
she has gained 28 pounds this pregnancy. Ultrasound 
studies in the first trimester and at 16 weeks were con-
sistent with her LMP and showed normal fetal anatomy.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  You perform an ultrasound examination. Which of the 
following is not a reasonable explanation for her uter-
ine size/date discrepancy?

 a.  normal pregnancy
 b.  intrauterine growth restriction (IUGR)
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BANK QUESTIONS

 1.  What is the blood pressure target when treating a 
pregnant woman with chronic hypertension (HTN)?

 a.  Less than 120/80 mm Hg
 b.  120-160/80-105 mm Hg
 c.  140-160/80-110 mm Hg
 d.  160-180/90-110 mm Hg

2.   All of the following are severe features of preeclampsia 
except:

 a.  Liver transaminases twice the normal value
 b.  Scotoma
 c.  Doubling of baseline creatinine
 d.  More than 5 g protein on a 24-hour urine collection

BANK ANSWERS

 1.  b. According to the 2013 American College of Obste-
tricians and Gynecologists (ACOG) task force rec-
ommendations, chronic hypertensive therapy should 
maintain blood pressure between 120-160/80-105 mm 
Hg. Lowering the blood pressure further risks under-
perfusion of the placenta.

2.   d. Severe features of preeclampsia include thrombo-
cytopenia (<100,000/microliter), renal insufficiency 
(creatinine >1.1 mg/dL or a doubling of the baseline 
creatinine), impaired liver function (liver transami-
nases twice normal), pulmonary edema, cerebral symp-
toms, or visual disturbances. Older features including 
severe proteinuria and intrauterine growth restriction 
(IUGR) were removed in ACOG’s 2013 guidelines.
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 c.  maternal malnutrition
 d.  oligohydramnios

 2.  What is her recommended total weight gain during 
this pregnancy based on her prepregnancy BMI?

 a.  11 to 20 pounds
 b.  15 to 25 pounds
 c.  25 to 35 pounds
 d.  28 to 40 pounds

 3.  Your ultrasound examination reveals an estimated 
fetal weight in the 8th percentile for gestational age 
and an amniotic fluid index (AFI) of 9. What is the 
diagnosis?

 a.  small for gestational age (SGA)
 b.  normal pregnancy
 c.  oligohydramnios
 d.  IUGR
 e.  a or d, as these are interchangeable terms

 4.  Which of the following is not a well-recognized risk 
factor for IUGR?

 a.  uncontrolled diabetes mellitus
 b.  caffeine consumption
 c.  fetal trisomy
 d.  toxoplasmosis
 e.  high altitude

 5.  What is the incidence of IUGR?
 a.  less than 1%
 b.  5%
 c.  10%
 d.  20%

 6.  What is the single most sensitive ultrasound measure-
ment for IUGR?

 a.  head circumference
 b.  biparietal diameter
 c.  femur length
 d.  abdominal circumference

CLINICAL CASE PROBLEM 2

Managing Intrauterine Growth Restriction

A 26-year-old presents at 31 weeks for ultrasound eval-
uation after her fundal height was measured at 27 cm. 
She smokes one pack per day. Ultrasound examination 
reveals a head circumference, biparietal diameter, and 
femur length all in the ninth percentile. The abdominal 
circumference is in the fifth percentile. AFI is 11. Fetal 
anatomy is otherwise normal. You diagnose her with 
asymmetric IUGR.

 7.  What is the most important next step in the manage-
ment of this patient?

 a.  cordocentesis to evaluate fetal acidosis
 b.  contraction stress test

 c.  glucocorticoids for fetal lung maturity
 d.  umbilical artery Doppler velocimetry

 8.  Which of the following is not commonly associated 
with IUGR?

 a.  accelerated fetal lung maturity
 b.  increased risk of cesarean section
 c.  variable decelerations during labor
 d.  intrauterine fetal demise

 9.  Which of the following neonatal complications is not 
a recognized sequela of IUGR?

 a.  hypothermia
 b.  low Apgar scores
 c.  anemia
 d.  sepsis
 e.  death

 10.  Which of the following is true regarding symmetric 
versus asymmetric IUGR?

 a.  asymmetric IUGR is more commonly associated 
with trisomy 21

 b.  the decrease in abdominal circumference seen in 
asymmetric IUGR is primarily caused by a small liver

 c.  symmetric IUGR is manifested later than asym-
metric IUGR

 d.  symmetric IUGR is more common than asymmet-
ric IUGR

 11.  All of the following are correlated with IUGR 
attributed to fetal karyotype anomaly except:

 a.  maternal age older than 35 years
 b.  severe oligohydramnios
 c.  severe IUGR
 d.  diagnosis at less than 32 weeks’ gestation

 12.  Which of the following is true regarding umbilical 
artery velocimetry?

 a.  it is a useful screening tool for IUGR
 b.  Doppler abnormalities are more likely to be seen in 

symmetric IUGR rather than in asymmetric IUGR
 c.  reversal of end-diastolic velocity is ominous in the 

setting of IUGR
 d.  the peak systolic velocity/end-diastolic velocity 

(S/D ratio) decreases as gestational age increases 
in a normal pregnancy

 13.  The patient is now at 33 weeks. Umbilical artery 
Doppler study shows reversed end-diastolic velocity. 
Biophysical profile (BPP) is 6. Fetal heart tones are 
150 with moderate variability and no accelerations 
or decelerations. Her cervix is unfavorable. Which of 
the following is the most reasonable plan?

 a.  glucocorticoids for 48 hours, then delivery
 b.  cesarean section today
 c.  amniocentesis for fetal lung maturity
 d.  induction
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ANSWERS

 1.  a. Oligohydramnios and IUGR are important con-
siderations when the fundal height is smaller than 
expected, although most times the explanation is 
more benign. There is considerable variability among 
women with respect to the distance between their 
symphysis and the fundus, and ultrasound workup 
many times reveals that the uterine size-date discrep-
ancy has nothing to do with the pregnancy and every-
thing to do with the mother’s [normal] anatomy. The 
fundal height can also be affected by the lie of the 
fetus. Malnutrition is unlikely in this woman who is 
gaining weight appropriately.

 2.  c. Recommendations for total weight gain during 
pregnancy are well established and are based on  
prepregnancy BMI. Although no woman is ever 
advised to lose weight, the higher the prepregnancy 
BMI, the lower the recommended value of weight 
gain during pregnancy. Underweight women (BMI 
<18.5) are advised to gain 28 to 40 pounds. Normal 
weight women (BMI 18.5-24.9) are advised to gain 
25 to 35 pounds. Overweight women (BMI 25-29.9) 
are advised to gain 15 to 25 pounds. Obese women 
(BMI >30) are advised to gain 11 to 20 pounds.

 3.  d. IUGR and fetal growth restriction are inter-
changeable terms referring to a fetus that is less than 
the tenth percentile for gestational age. SGA refers 
to an infant who is below the tenth percentile for ges-
tational age. Oligohydramnios refers to an AFI less 
than 5.

 4.  b. Whereas diabetes more commonly causes mac-
rosomia, uncontrolled diabetes can damage the pla-
centa such that it cannot transfer nutrients to the 
fetus, leading to IUGR. Additional IUGR risk factors 
include history of an SGA infant, assisted reproduc-
tion, high altitude, malnutrition, infection (especially 
toxoplasmosis, other [syphilis, varicella-zoster, par-
vovirus b19], rubella, cytomegalovirus (CMV), and 
herpes [TORCH] infections), twins, alcohol abuse, 
smoking, illicit drug abuse (cocaine, methamphet-
amines, opiates), microvascular disease (hyperten-
sion, Creutzfeldt-Jakob disease, antiphospholipid 
antibody syndrome, collagen vascular disease, hemo-
globinopathies), exposure to teratogens, and congen-
ital anomalies (especially autosomal trisomy). Studies 
have revealed that moderate (<200 mg per day) caf-
feine consumption does not appear to be a major risk 
factor for IUGR, preterm birth, or miscarriage.

 5.  c. By definition, something encompassing the tenth 
percentile must have a 10% incidence. Thus, many 
IUGR fetuses actually represent a variant of normal 
rather than a pathologic process.

 6.  d. The four components of fetal biometry (bipa-
rietal diameter, head circumference, abdominal cir-
cumference, and femur length) should be measured 
in evaluating for IUGR and differentiating between 
symmetric and asymmetric IUGR. Measurement of 
the abdominal circumference has the highest sensi-
tivity (>95%) for IUGR.

 7.  d. Once a diagnosis of IUGR has been established, 
umbilical artery Doppler velocimetry is critical to 
differentiate between a compromised and an uncom-
promised small fetus. Cordocentesis is rarely used 
to assess acid-base status of the fetus, as less invasive 
ultrasound methods are now readily available. There 
is no indication for glucocorticoids or delivery of this 
patient at 31 weeks based on IUGR alone.

 8.  a. Fetal complications of IUGR include oligohy-
dramnios, umbilical cord compression leading to 
variable decelerations during labor, cesarean sec-
tion because of fetal distress, and intrauterine fetal 
demise. Although some pathologic processes do trig-
ger stress-mediated acceleration in fetal lung matu-
rity, IUGR is not one of them.

 9.  c. The growth-restricted fetus increases its red 
blood cell supply to extract oxygen from a poor 
uteroplacental environment, resulting in a polycythe-
mic neonate. Other neonatal complications include 
low Apgar scores, decreased umbilical artery pH, sep-
sis, hypothermia, hyperbilirubinemia, hypoglycemia, 
apnea, seizures, and death.

 10.  b. IUGR can be classified into symmetric or asymmet-
ric, a distinction important for understanding both the 
pathophysiologic process and the prognosis. An early 
insult, such as a chromosomal anomaly, will cause a uni-
formly small fetus. A later insult, such as uteroplacental 
insufficiency from any etiology, will cause the malnour-
ished fetus to shunt nutrients away from the liver, gut, 
and soft tissue in favor of the brain, producing a fetus 
with a small abdominal circumference. Asymmetric 
IUGR accounts for about 75% of all IUGR cases.

 11.  b. Fetal chromosomal abnormalities are an impor-
tant cause of symmetric IUGR. Factors correlated 
with a chromosomal etiology include maternal age 
older than 35 years, diagnosis at less than 32 weeks, 
severe IUGR, polyhydramnios, and syndrome-spe-
cific anatomic anomalies detected on ultrasound 
examination. Symmetric IUGR is caused by utero-
placental insufficiency, which is more likely to be 
accompanied by severe oligohydramnios.

 12.  c. Umbilical artery Doppler velocimetry is not use-
ful as a screening tool for IUGR, but is an impor-
tant evaluation and surveillance mechanism in the 
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pregnancy already complicated by IUGR. Because 
it measures placental resistance, it is more useful in 
asymmetric IUGR, when the presumptive pathologic 
process is uteroplacental insufficiency. The three 
main Doppler indices evaluated are the peak systolic 
velocity/end-diastolic velocity (S/D ratio), the resis-
tance index (RI), and the pulsatility index (PI). With 
advancing gestation the normal placenta decreases 
its resistance, increasing the end-diastolic velocity 
and decreasing the S/D ratio and PI. In the patho-
logic placenta resistance is increased; as a result the 
end-diastolic flow decreases and may ultimately stop 
or even reverse direction.

 13.  b. Absent end-diastolic velocity is managed with 
surveillance until delivery at 34 weeks, and a course 
of glucocorticoids should be given. Reversed end- 
diastolic velocity requires more urgent attention, and 
in this case delivery is indicated. It is not prudent to 
wait 48 hours for a glucocorticoid course to complete, 
and assessment of fetal lung maturity would also not 
influence the delivery decision. Most physicians would 
deliver this patient by cesarean section because the 
fetus is unlikely to tolerate labor given its poor placen-
tal baseline. Had the cervix been favorable, a minority 
of physicians would have offered a trial of labor.

SUMMARY

When the fundal height is less than expected for gesta-
tional age, the two most important factors to evaluate for 
are IUGR and oligohydramnios. Other causes of uterine 
size-date discrepancy include normal variation in abdom-
inal structure and maternal malnutrition. Underweight 
women (BMI <18.5) are advised to gain 28 to 40 pounds 
during pregnancy. Normal weight women (BMI 18.5-24.9) 
are advised to gain 25 to 35 pounds. Overweight women 
(BMI 25-29.9) are advised to gain 15 to 25 pounds. Obese 
women (BMI of 30) are advised to gain 11 to 20 pounds.

IUGR (also known as fetal growth restriction) refers to 
the subset of fetuses below the tenth percentile of weight 
for gestational age. SGA refers to a newborn whose 
weight is less than the tenth percentile for gestational 
age. Risk factors for IUGR include history of an SGA 
infant, assisted reproduction, high altitude, malnutrition, 
infection (especially TORCH infections), twins, alcohol 
abuse, smoking, illicit drug abuse (cocaine, methamphet-
amines, opiates), microvascular disease (hypertension, 
Creutzfeldt-Jakob disease, diabetes, antiphospholipid 
antibody syndrome, collagen vascular disease, hemo-
globinopathies), exposure to teratogens, and congenital 
anomalies (especially autosomal trisomy). Complications 
include oligohydramnios, umbilical cord compression, 
cesarean section, and intrauterine fetal demise.

Diagnosis is based on ultrasound evaluation, and the 
abdominal circumference is both the most sensitive bio-
metric marker and the distinguishing factor between sym-
metric and asymmetric IUGR. Symmetric IUGR occurs 
earlier as a result of a chromosomal abnormality and pro-
duces a uniformly small fetus. Asymmetric IUGR occurs 
later because of uteroplacental insufficiency, wherein 
the malnourished fetus shunts nutrients away from the 
liver and other peripheral structures to supply the brain. 
Asymmetric IUGR accounts for 75% of IUGR cases.

IUGR surveillance usually consists of twice-weekly 
NST and BPP, weekly umbilical artery Doppler velocim-
etry, and ultrasound examination for fetal weight every 
2 to 3 weeks. When the results of these tests indicate 
that the risk of morbidity outweighs the benefit of pro-
longing pregnancy, delivery is accomplished. Umbilical 
artery Doppler velocimetry evaluates the S/D ratio, resis-
tance index, and pulsatility index. Particularly ominous 
Doppler findings include absent end-diastolic flow and 
reversed end-diastolic velocity.

Neonatal complications of IUGR include low Apgar 
scores, decreased umbilical artery pH, polycythemia, 
sepsis, hypothermia, hyperbilirubinemia, hypoglycemia, 
apnea, seizures, and death.
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C H A P T ER  93

Postterm Pregnancy

CLINICAL CASE PROBLEM 1

“I should have delivered by now.”

A 32-year-old primigravida visits your office at 40 weeks 
of gestation. A 12-week ultrasound examination was 
consistent with her last menstrual period (LMP). The 
pregnancy has been unremarkable. Her vital signs are 
normal. Her fundal height is 39 cm. Fetal heart tones 
are 140. The cervix is closed, thick, and high. She is 
concerned because today is her due date and she is 
not in labor.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following gestational ages is the earliest 
at which a postterm pregnancy can be diagnosed?

 a.  39 weeks and 1 day
 b.  40 weeks and 1 day
 c.  41 weeks and 1 day
 d.  42 weeks and 1 day
 e.  43 weeks and 1 day

 2.  Which of the following is not a risk factor for postterm 
pregnancy?

 a.  primiparity
 b.  fetal anencephaly
 c.  male fetus
 d.  prior postterm pregnancy
 e.  all of the above are risk factors

 3.  The first day of her LMP was February 20. What is 
her best estimated date of confinement (EDC)?

 a.  October 20
 b.  October 27
 c.  November 20
 d.  November 27
 e.  December 27

 4.  What is the margin of error for an EDC determined 
by 12-week ultrasound study?

 a.  3 days
 b.  7 days
 c.  14 days
 d.  21 days

 5.  Which of the following is an appropriate management 
strategy for this patient?

 a.  40-week induction (today)
 b.  41-week induction
 c.  amniotomy
 d.  non–stress testing (NST) or biophysical profile 

(BPP) today

CLINICAL CASE PROBLEM 2

Managing a Postterm Pregnancy

A 27-year-old presents at 41 weeks after an uncompli-
cated pregnancy. She is pregnant with her third child 
and has two living full-term children. She declined early 
genetic testing. She is not contracting, and her cervix is 
2/25%/−2. Fetal heart tones are reassuring.

 6.  You decide to manage this pregnancy expectantly. 
Which of the following is an appropriate antepartum 
surveillance strategy?

 a.  ultrasound examination for fetal weight
 b.  NST and BPP
 c.  umbilical artery velocimetry
 d.  all of the above
 e.  none of the above

 7.  Maternal complications of postterm pregnancy 
include increased incidence of all of the following 
except:

 a.  labor dystocia
 b.  postpartum hemorrhage
 c.  maternal infection
 d.  third and fourth degree perineal lacerations
 e.  postpartum depression

 8.  Fetal and neonatal complications of postterm preg-
nancy include increased incidence of all of the follow-
ing except:

 a.  intrauterine fetal demise
 b.  meconium aspiration syndrome
 c.  umbilical cord prolapse
 d.  neonatal convulsions
 e.  a 5-minute Apgar less than 4

 9.  BPP is performed at 42 weeks. Which of the follow-
ing is not a BPP scoring element?

 a.  NST
 b.  fetal breathing movement
 c.  fetal movement
 d.  fetal tone
 e.  fetal weight

 10.  She is in vertex position. Her BPP shows the follow-
ing: nonreactive NST, one episode of arm extension 
and flexion, one episode of spinal extension and flex-
ion, rhythmic breathing movement for 10 seconds, 
and an amniotic fluid index (AFI) of 4 cm with the 
deepest single pocket of fluid measuring 1 cm. What 
is her BPP score?

 a.  0
 b.  2
 c.  4
 d.  6
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 11.  Which of the following would be considered a reac-
tive NST?

 a.  35 weeks: a 20-minute tracing showing two 
accelerations of 15 beats per minute lasting 15 
seconds each, with a single 15-second variable 
deceleration

 b.  41 weeks: a 20-minute tracing showing moderate 
variability without decelerations

 c.  33 weeks: a 20-minute tracing showing two accel-
erations of 10 beats per minute lasting 10 seconds 
each

 d.  36 weeks: a 20-minute tracing showing one accel-
eration of 15 beats per minute lasting 15 seconds, 
with a single 15-second early deceleration

 e.  30 weeks: a previously reactive NST that now 
shows normal rate and variability but no acceler-
ations or decelerations

 12.  Her cervix is 2 cm dilated, 50% effaced, and the pre-
senting part is at –2 station, posterior cervical position, 
and firm cervical consistency. What is her Bishop score?

 a.  2
 b.  3
 c.  4
 d.  5

 13.  Commonly used cervical ripening options include all 
of the following except:

 a.  intrauterine Foley catheter
 b.  intrauterine Cook double balloon
 c.  vaginal dinoprostone (Cervidil, Prepidil)
 d.  vaginal misoprostol (Cytotec)
 e.  nipple stimulation
 f.  osmotic dilators (Laminaria)

 14.  Spontaneous vaginal delivery produces a 2450-g 
infant with peeling skin and meconium staining. You 
diagnose dysmaturity syndrome. Which of the fol-
lowing is not true regarding dysmaturity syndrome?

 a.  it occurs in 10% to 20% of postterm pregnancies
 b.  there is an increased risk of childhood psychiatric 

illness
 c.  there is an increased risk of neonatal seizures
 d.  it is caused by uteroplacental insufficiency

ANSWERS

 1.  d. A postterm pregnancy is one that continues 
beyond 42 weeks (294 days) of gestation. The inci-
dence is about 7%. Postterm is the preferred nomen-
clature because it signifies pregnancy beyond the 
normal term period (37 to 42 weeks). “Post-dates” 
is a misleading term because some will interpret it as 
simply extending beyond the EDC (40 weeks).

 2.  e. Most postterm pregnancies are actually the result 
of inaccurate dating. Many others ultimately have no 

identifiable cause. However, risk factors do exist and 
include primiparity, anencephaly, personal or family 
history of postterm pregnancy, male fetus, and pla-
cental sulfatase deficiency.

 3.  d. In the setting of an accurate LMP, the Nägele 
rule allows accurate estimation of the EDC. To 
determine a date 40 weeks in the future, subtract 3 
months from the LMP and add 7 days.

 4.  b. Generally accepted standards are that ultrasound 
dating is accurate to within 7 days through 20 weeks 
of gestation, 14 days through 30 weeks of gestation, 
and 21 days beyond 30 weeks of gestation. Other 
acceptable ranges include 7 days for a first-trimester 
ultrasound, 14 days for a second-trimester ultra-
sound, and 21 days for a third-trimester ultrasound. 
Most physicians consider an ultrasound examination 
before 20 weeks to be early and reliable for dating.

 5.  b. Routine induction is not advised until 41 to 42 
weeks. “Stripping” or “sweeping” of the membranes 
involves forming a cleavage plane between the amni-
otic sac and the cervix to stimulate labor; although 
this is commonly practiced, the evidence for efficacy is 
conflicting. Amniotomy is not a recommended strat-
egy at 40 weeks and would not be advised when the 
head is not engaged. There is no indication for NST 
or BPP in an uncomplicated 40-week pregnancy.

 6.  b. As one approaches 42 weeks, it is important to 
discuss a delivery plan. The American College of 
Obstetricians and Gynecologists (ACOG) recom-
mends that twice-weekly antepartum surveillance 
with NST and BPP be performed beginning at 41 
weeks. Expectant management can in theory occur 
indefinitely according to the ACOG, but rarely are 
pregnancies allowed to progress beyond 44 weeks. 
Although macrosomia is a risk in postterm pregnan-
cies, ultrasound examination for fetal weight in the 
absence of other risk factors is not recommended. 
Umbilical artery velocimetry is of no value in assess-
ing the otherwise uncomplicated postterm pregnancy.

 7.  e. Maternal complications of postterm pregnancy 
(>42 weeks’ gestation) include labor dystocia, post-
partum hemorrhage, maternal infection (chorionam-
nionitis and endometritis), third- and fourth-degree 
perineal lacerations, and cesarean section. There is 
no evidence that postterm pregnancy—or any labor 
events, for that matter—increase the risk of postpar-
tum depression.

 8.  c. Fetal complications of postterm pregnancy 
include macrosomia, intrauterine fetal demise 
(which increases as pregnancy progresses), increased 
risk of neonatal convulsions, meconium aspiration 
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syndrome, and 5-minute Apgar scores of less than 
4. Umbilical cord prolapse is not increased, and 
the amniotic fluid actually decreases as pregnancy 
progresses.

 9.  e. The BPP has five elements, each scored 0 or 2, for 
a total score of 0 to 10. The five elements are NST, 
fetal movement, fetal tone, fetal breathing movement, 
and AFI. The modified BPP omits the NST when 8 
points are achieved by ultrasound alone, and is as reli-
able as the full BPP. Scores of 0 to 4 are abnormal, 6 is 
equivocal, and 8 to 10 is normal. A reactive NST and 
acceptable AFI are also considered acceptable by some.

 10.  b. She scores two points for fetal tone. NST must 
be reactive to score 2 points. Fetal tone requires at 
least one instance of extension and flexion of the limbs 
or spine. Fetal movement requires three or more dis-
crete movements (the same movements in the tone 
category can be counted). Fetal breathing movement 
must be rhythmic and last for 30 seconds. AFI must 
be at least 5 cm or have a single pocket of at least 2 cm.

 11.  a. The NST observes the fetal heart tracing to 
assess for acidosis or neurologic depression. A reac-
tive NST requires two accelerations of 15 beats per 
minute lasting 15 seconds, within a 20-minute trac-
ing. Up to 40 minutes of observation can be used to 
find this reactive 20-minute tracing. Before 32 weeks, 
two accelerations of 10 beats/minute lasting 10 sec-
onds are acceptable. Early decelerations and non-
recurrent variable decelerations lasting less than 30 
seconds are encountered in about half of NSTs and 
do not render the test nonreactive. Other variable 
decelerations or any late decelerations require fur-
ther evaluation. Despite prematurity, once an NST 

is reactive, nonreactivity on a subsequent NST is still 
abnormal.

 12.  b. The Bishop score evaluates five cervical param-
eters and scores each from 0 to 3. A score of less 
than 6 (American Academy of Family Physicians 
[AAFP]) or less than 8 (ACOG) requires cervical 
ripening before oxytocin can be administered.

 13.  e. Cervical ripening techniques are either mechan-
ical or prostaglandin mediated. Mechanical options 
include placement of a Foley catheter or Cook bal-
loon in the uterus or placement of osmotic dilators 
(Laminaria) in the cervix. Vaginal prostaglandins 
include misoprostol (25 mcg every 4 hours) and dino-
prostone (0.5 mg gel every 6 hours × 3 doses, or a 
single 10-mg insert removed after 12 hours). Nipple 
stimulation may produce contractions but is not a 
recommended ripening option.

 14.  b. Although postterm infants of abnormal size are 
usually macrosomic, those with dysmaturity  syndrome  

are small for gestational age. Dysmaturity syndrome 
affects 20% of postterm pregnancies. It is caused by 
an aging placenta that leads to uteroplacental insuf-
ficiency, the adverse consequences of which may 
be detected on antepartum surveillance testing. In 
labor, variable and late decelerations are common. 
The classic dysmature infant is meconium stained, 
small for gestational age, and with peeling skin. 
These infants are at immediate risk of respiratory 
distress from meconium aspiration and other causes, 
hypoglycemia, and seizure. Studies fail to show any 
long-term risk above that of an otherwise postterm 
infant.

SUMMARY

Postterm pregnancy has a 7% incidence and is defined as 
a pregnancy lasting beyond 42 weeks (294 days). “Post-
term” is the nomenclature preferred over “post-dates,” 
which is misleading. The majority of cases are related 
to inaccurate calculation of the EDC. The Nägele rule 
can be used to estimate EDC, and this should ideally 

be confirmed by an ultrasound study before 20 weeks. 
Although postterm pregnancy is often idiopathic, risk 
factors include primiparity, anencephaly, personal or 
family history of postterm pregnancy, male fetus, mater-
nal age older than 30 years, obesity, and placental sulfa-
tase deficiency.

Score 0 Score 1 Score 2 Score 3
Dilation (cm) Closed 1-2 3-4 5
Effacement (cm) 0-30 40-50 60-70 80
Station −3 −2 −1, 0 +1
Consistency Firm Medium Soft —
Position Posterior Midposition Anterior —
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C H A P T ER  94

Labor

CLINICAL CASE PROBLEM 1

“Am I in Labor?”

An 18-year-old primigravida at 39 weeks presents to 
labor and delivery complaining of contractions for 3 
hours. The contractions are 10 to 15 minutes apart 
and irregular. She denies blood or fluid per vagina 
and reports normal fetal movement. On physical 
examination, her cervix is 2 cm dilated, 50% effaced, 
and the vertex is at −3 station. A non–stress test is 
reactive. She is monitored for 2 hours and has no cer-
vical change.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What stage/phase of labor is she in?
 a.  first stage, latent phase
 b.  first stage, active phase

 c.  second stage
 d.  third stage
 e.  she does not meet criteria for labor

 2.  She is observed for 2 more hours, and a subsequent 
cervical examination reveals that she is 3 cm dilated, 
50% effaced, and the head is at −3 station. She is con-
tracting every 5 minutes. What stage of labor is she in?

 a.  first stage, latent phase
 b.  first stage, active phase
 c.  second stage
 d.  third stage
 e.  she does not meet criteria for labor

 3.  Admission to the hospital’s labor and delivery ward at 
this stage places her at an increased risk for which of 
the following?

 a.  cesarean section
 b.  chorioamnionitis
 c.  intrauterine pressure catheter (IUPC) placement
 d.  oxytocin use
 e.  all of the above

SUMMARY—cont’d

Maternal complications of postterm pregnancy include 
labor dystocia, third- and fourth-degree perineal lacera-
tions, postpartum hemorrhage, maternal infection (cho-
rioamnionitis and endometritis), and cesarean section. 
Fetal complications include macrosomia, intrauterine 
fetal demise (which increases as pregnancy progresses), 
and meconium aspiration syndrome. Infant complica-
tions include decreased 5-minute Apgar scores, meco-
nium aspiration syndrome, and increased risk of neonatal 
convulsions. There is no evidence of developmental delay 
or decreased IQ scores.

Dysmaturity syndrome affects 10% to 20% of post-
term pregnancies and is caused by uteroplacental insuf-
ficiency that may be manifested as fetal decelerations. 
The infant is usually meconium stained, small for gesta-
tional age, and with peeling skin. The neonate is at risk of 

respiratory distress from meconium aspiration and other 
causes, hypoglycemia, and seizure. Studies fail to show 
any long-term risk above that of an otherwise postterm 
infant.

Antepartum surveillance with twice-weekly NST 
and BPP should begin at 41 weeks. Induction can begin 
electively at 41 weeks or as the surveillance test results 
dictate. There is no deadline to expectant management, 
but pregnancies are rarely allowed to progress beyond 44 
weeks.

Labor induction requires an understanding of the cer-
vical Bishop score. An unfavorable cervix (Bishop score 
of <6 per the AAFP or <8 per ACOG) requires ripening. 
Cervical ripening can be either mechanical (Foley cath-
eter, Cook balloon, or Laminaria) or by vaginal prosta-
glandins (misoprostol or dinoprostone).

http://emedicine.medscape.com/article/261369-overview
http://emedicine.medscape.com/article/261369-overview
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ADDIT IONAL QUESTIONS

 1.  Ann is a 24-year-old G2P1001 (second pregnancy, one 
full-term child) at 42 1/7 weeks after an uncomplicated 
pregnancy presenting for induction to the hospital. 
Her cervix is 1/25%/−2, midposition and medium 
consistency. Which of the following would be a rea-
sonable plan?

 a.  Start oxytocin immediately
 b.  Proceed with cesarean section because of postterm 

pregnancy
 c.  Use a prostaglandin E2 product for cervical ripen-

ing, followed by oxytocin
 d.  Amniotomy

 2.  Antepartum fetal surveillance in postterm pregnancy 
should begin at

 a.  40 weeks
 b.  41 weeks
 c.  42 weeks
 d.  43 weeks

 3.  You perform a biophysical profile (BPP) on a patient. It 
shows the following: reactive NST, rhythmic breath-
ing movements for 30 seconds, one episode leg exten-
sion and flexion, and an amniotic fluid index (AFI) of 3 
cm. What is her BPP score?

 a.  0
 b.  2
 c.  4
 d.  6
 e.  8

ANSWERS

 1.  c. The Bishop score evaluates five cervical parame-
ters and scores each from 0 to 3. A score of less than 6 
(American Academy of Family Physicians [AAFP]) or 
less than 8 (ACOG) requires cervical ripening before 
oxytocin can be administered.

    With a Bishop score of less than 6 (AAFP) or less than 
9 (ACOG), cervical ripening techniques should be used 
before initiating Pitocin. Cervical ripening methods are 
either mechanical or prostaglandin mediated. Mechan-
ical options include placement of a Foley catheter or 
Cook balloon in the uterus or placement of osmotic 
dilators (Laminaria) in the cervix. Vaginal prostaglan-
dins include misoprostol (25 mcg every 4 hours) and 
dinoprostone (0.5 mg gel every 6 hours × 3 doses, or a 
single 10-mg insert removed after 12 hours).

 2.  b. The American College of Obstetricians and Gyne-
cologists (ACOG) recommends that twice-weekly ante-
partum surveillance with NST and BPP be performed 

beginning at 41 weeks. Expectant management can in 
theory occur indefinitely according to the ACOG, but 
rarely are pregnancies allowed to progress beyond 44 
weeks.

 3.  d. NST must be reactive to score 2 points. Fetal tone 
requires at least one instance of extension and flexion of 
the limbs or spine. Fetal movement requires three or 
more discrete movements (the same movements in the 
tone category can be counted). Fetal breathing move-
ment must be rhythmic and last for 30 seconds. AFI must 
be at least 5 cm or have a single pocket of at least 2 cm.

Score 0 Score 1 Score 2 Score 3
Dilation (cm) Closed 1-2 3-4 5
Effacement (cm) 0-30 40-50 60-70 80
Station −3 −2 −1, 0 +1
Consistency Firm Medium Soft —
Position Posterior Midposition Anterior —
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 4.  Which of the following is associated with continuity of 
care during labor?

 a.  increased use of pain medication during labor
 b.  decreased total labor time
 c.  lower patient satisfaction
 d.  increased risk of episiotomy
 e.  decreased risk of operative vaginal delivery

CLINICAL CASE PROBLEM 2

“I’m finally in labor!”

An 18-year-old primigravida at 39 weeks presents to 
labor and delivery complaining of contractions for 6 
hours. She has presented multiple times and has been 
sent home each time after observation and determina-
tion that she was not in labor. Now her contractions are 
3 minutes apart and regular. Fetal heart tracing is reas-
suring. Her cervix is 5 cm dilated, 90% effaced, and the 
vertex is at −1 station.

 5.  What is her expected rate of cervical dilation during 
active labor?

 a.  0.5 cm per hour
 b.  1.2 cm per hour
 c.  1.5 cm per hour
 d.  2 cm per hour

 6.  All of the following are true regarding active manage-
ment of labor except:

 a.  by definition, it involves only nulliparous women
 b.  early amniotomy is acceptable but not required
 c.  high-dose oxytocin protocol is used in the event of 

labor dystocia
 d.  it reduces the duration of labor

 7.  Which one of the following types of general care 
during labor is supported by evidence-based studies?

 a.  perineal shaving
 b.  routine enema
 c.  continuous support during labor
 d.  restriction of oral fluid and food intake
 e.  supine positioning in the bed

 8.  Which of the following statements about epidural 
anesthesia during labor is true?

 a.  it is associated with an increased risk of operative 
vaginal delivery

 b.  hypertension is a common side effect
 c.  it is used by a minority of laboring women in the 

United States
 d.  it is associated with a decreased length of the second 

stage of labor
 e.  it is associated with a decreased need for oxytocin 

augmentation

CLINICAL CASE PROBLEM 3

“What’s wrong with my labor?”

A 29-year-old obese woman at 41 weeks presents to 
labor and delivery for a post-dates induction. She has 
no known medical or pregnancy-related problems and 
has had five spontaneous vaginal deliveries. She has 
a singleton, cephalic fetus. Her membranes are unrup-
tured and she is not receiving oxytocin augmentation. 
Continuous external fetal monitoring is in place. After a 
normal labor progression, including epidural placement, 
she is 6 cm dilated at noon. At 2 pm, she is 7 cm dilated.

 9.  What term most accurately describes her labor?
 a.  normal labor
 b.  protracted active phase
 c.  failure to progress
 d.  active-phase arrest
 e.  labor dystocia

 10.  At 3 pm, she spontaneously ruptures with clear fluid. 
She is still 7 cm dilated, and you start oxytocin. At 4 
pm, she is still 7 cm dilated. Fetal heart tones are reas-
suring, and she is contracting every 4 minutes. What 
is the most appropriate next step?

 a.  decrease oxytocin because of her contraction rate
 b.  place a fetal scalp electrode
 c.  place an intrauterine pressure catheter (IUPC)
 d.  perform a cesarean section for arrest of dilation

 11.  Which of the following is not a plausible explanation 
for this patient’s labor dystocia?

 a.  inadequate contractions
 b.  macrosomia
 c.  epidural anesthesia
 d.  occiput posterior position
 e.  abnormal pelvic anatomy

 12.  Which of the following is true regarding active-phase 
arrest after 2 hours?

 a.  ambulation has not been shown to resolve active-
phase arrest

 b.  cesarean section must be performed
 c.  operative vaginal delivery is an option
 d.  allowing 4 hours of arrest before proceeding to 

cesarean section is associated with increased neo-
natal complications

 13.  Your patient is now 10 cm dilated, 100% effaced, and 
at zero station. What duration is the upper limit of 
normal for her second stage of labor?

 a.  30 minutes
 b.  1 hour
 c.  2 hours
 d.  3 hours
 e.  4 hours
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 14.  You accomplish a spontaneous vaginal delivery with-
out complication. Which is true regarding the third 
stage of labor?

 a.  there is no benefit to active management over 
expectant management

 b.  short duration of the third stage increases the risk 
of postpartum hemorrhage

 c.  delaying oxytocin administration until delivery of 
the placenta decreases the risk of retained placenta 
and postpartum hemorrhage

 d.  preterm deliveries average a longer third stage 
than term deliveries

ANSWERS

 1.  e. Labor is defined as regular uterine contrac-
tions causing cervical change, and her cervix has not 
changed after 2 hours.

 2.  a. The first stage of labor is divided into the latent and 
active phases. The latent phase is defined by cervical 
dilation of 0 to 3 cm, and the active phase is defined by 
cervical dilation of 4 to 10 cm. The second stage of labor 
is defined as complete dilation (usually 10 cm) until the 
delivery of the baby. The third stage of labor is defined as 
the delivery of the baby until the delivery of the placenta.

 3.  e. Many women present in latent labor and are 
admitted either for pain control or for further obser-
vation. These women are at increased risk for cesar-
ean delivery, active-phase arrest, oxytocin use, IUPC 
use, fetal scalp electrode use, and chorioamnionitis. It 
is not well understood whether poor outcomes result 
from dysfunctional labor or whether being admitted in 
latent labor causes poor outcomes because of increased 
interventions. It is reasonable to delay admission until 
the woman is in the active phase of labor.

 4.  e. Continuity of care involves having one pro-
vider or a small group of individuals provide coordi-
nated prenatal, intrapartum, and postpartum care. A 
Cochrane review found that women with continuity 
of care during pregnancy require less pain medication 
in labor, are less likely to have an episiotomy or opera-
tive vaginal delivery, and tend to be more satisfied with 
care. There was no effect on the duration of labor. 
Neonates are less likely to require resuscitation.

 5.  b. In the active phase, nulliparous women usually 
dilate at a rate of 1.2 cm per hour, whereas multipa-
rous women typically dilate 1.5 cm per hour.

 6.  b. Active management of labor was developed by 
O’Driscoll in Ireland in the 1960s as a way to prevent 
prolonged labor in nulliparous women who present at 
term with a singleton cephalic fetus. Women are edu-
cated about the labor plan and are frequently examined. 

Early amniotomy is required. In the event of labor dys-
tocia, a high-dose oxytocin regimen is used, starting at 
6 mU per minute and increased by 6 mU per minute 
every 15 minutes to a maximum of 40 mU per min-
ute. Active management reduces the duration of labor 
without increasing the risk of cesarean section.

 7.  c. Continuous support during labor is extensively 
described in evidence-based literature. Women with 
continuous support are less likely to need analgesia 
during labor, to require delivery by cesarean or vac-
uum/forceps, or to be dissatisfied with their delivery 
experience. Benefits are greatest if support occurs 
early in labor and when the support person is not a 
hospital staff member. Perineal shaving, supine posi-
tioning, routine enema, and limiting of oral intake 
are not supported by today’s literature.

 8.  a. Epidural anesthesia during labor controls pain 
more effectively than other forms of analgesia. The 
majority of laboring women in the United States 
elect to use an epidural. Epidural use increases the 
risk of oxytocin augmentation and operative vaginal 
delivery. It is correlated with increased cesarean sec-
tion, although a causal relationship is less clear. The 
length of the second stage of labor is increased with 
epidural use. Hypotension is a common side effect 
and is usually benign.

 9.  b. It is critical to use standardized nomenclature in 
describing labor. The term labor dystocia refers to any 
abnormality in the progression or duration of labor. 
The term failure to progress is vague and confusing and 
should not be used. Protraction means that labor is 
progressing, albeit more slowly than expected. In the 
active phase, protraction is defined as a rate of cervi-
cal change less than 1.2 cm per hour in a nulliparous 
woman and less than 1.5 cm per hour in a multiparous 
woman. Active-phase arrest (arrest of dilation) occurs 
when there is no cervical change in 2 hours despite 
adequate cervical contractions, and adequacy of con-
tractions has not been confirmed in this case.

 10.  c. Despite the fact that she has not changed her 
cervix in more than 2 hours, a diagnosis of active-
phase arrest cannot be made without evaluating the 
adequacy of contractions. An external tocometer 
can tell the frequency of contractions only, not the 
amplitude, because factors such as abdominal size and 
tocometer location influence the pressure sensors. 
Contraction amplitude is measured with an IUPC; if 
the combined amplitude of all contractions in a rep-
resentative 10-minute strip totals at least 200 Monte-
video units, contractions are said to be adequate and 
increased oxytocin is of no benefit. Conversely, inad-
equate contractions are treated with increased oxyto-
cin until either 200 Montevideo units are reached or 
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SUMMARY

Labor is defined as regular uterine contractions producing 
cervical change. Labor dystocia is a general term for any 
abnormally slow labor, and it is important to use correct 
terminology. Labor dystocia may be because of problems 
with the power (force of contractions), passageway (bony 
pelvis), or passenger (size, presentation, or position of the 
fetus). Oxytocin is commonly used to augment labor dys-
tocia. Labor is divided into three stages as follows:
 •  The first stage spans labor onset to complete dilation. 

The latent phase is from 0 to 3 cm of dilation, and the 
active phase is from 4 to 10 cm of dilation. A protracted 
first stage occurs when the rate of dilation is below 1.2 
cm per hour in a nulliparous woman and 1.5 cm per 
hour in a multiparous woman. An arrested first stage 
(arrest of dilation) occurs when there has been no cer-
vical change despite 2 hours of adequate contractions as 
measured by 200 Montevideo units in 10 minutes with 
an IUPC. Although a cesarean section may be per-
formed at arrest of dilation, allowing 2 additional hours 

achieves vaginal delivery in the majority of women.
 •  The second stage spans complete dilation to delivery 

of the infant. The upper limit of normal is 1 hour for 
a multiparous woman without an epidural, 2 hours 
for either a multiparous woman with an epidural or a 
nulliparous woman without an epidural, and 3 hours 
for a nulliparous woman with an epidural. A protracted 
second stage occurs when this time has passed but the 
fetus continues to descend. An arrested second stage 
(arrest of descent) occurs when this time has passed 
without any fetal descent.

 •  The third stage spans delivery of the infant to deliv-
ery of the placenta. Active management of the third 
stage is preferred to expectant management because 
it decreases the duration of the third stage, blood 
loss, need for blood transfusion, and need for addi-
tional uterotonics. There is no evidence that delaying 
oxytocin until delivery of the placenta confers any 
positive benefit.

labor progresses. A fetal scalp electrode gives accu-
rate information about the fetal heart rate, when an 
external monitor is ineffective.

 11.  e. Causes of labor dystocia classically are divided into 
categories related to power, passageway, and passen-
ger. Power-related causes include inadequate contrac-
tions, epidural anesthesia, and maternal exhaustion. 
Passageway-related causes refer to the bony pelvis and 
include nongynecoid pelvic shape, prominent ischial 
spines, abnormal pubic arch angle, and obstructive 
sacral promontory. Passenger-related causes include 
malpresentation, malposition, and macrosomia. She is 
unlikely to have an abnormal pelvis because she has 
had five spontaneous vaginal deliveries.

 12.  a. Ambulation is often encouraged but has not been 
shown to resolve active-phase arrest. Active-phase 
arrest is the most common indication for primary 
cesarean section in the United States. However, allow-
ing 4 hours of arrest rather than 2 hours before pro-
ceeding to cesarean section results in successful vaginal 
delivery in the majority of women, with no adverse 

effect on the neonate. Operative vaginal delivery is an 
option only during the second stage of labor.

 13.  c. The second stage of labor is the time between com-
plete dilation and birth of the infant. The time required 
to define second-stage arrest (arrest of descent) is based 
on the parity of the woman and whether she has an epi-
dural. The upper limit of normal is 1 hour in a multip-
arous woman without an epidural. When the woman is 
either nulliparous or has an epidural, the upper limit of 
normal is 2 hours. The upper limit of normal is 3 hours 
in a nulliparous woman with an epidural.

 14.  d. Active management of the third stage of labor 
involves administration of oxytocin before placen-
tal separation, early cord clamping, controlled cord 
traction, and uterine massage. Longer time spent in 
the third stage is associated with increased blood loss. 
Active management is preferred to expectant man-
agement because it decreases the duration of the third 
stage, blood loss, need for transfusion, and need for 
additional uterotonic medication. Preterm deliveries 
average a longer third stage than term deliveries.
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ADDIT IONAL BANK QUESTIONS

 1.  Endogenous oxytocin is secreted by the:
 a.  cervix
 b.  hypothalamus
 c.  anterior pituitary
 d.  posterior pituitary

ANSWER

 1.  d. Oxytocin is produced by the hypothalamus and 
secreted into the blood stream by the posterior pitu-
itary gland.
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C H A P T ER  95

Delivery Emergencies

CLINICAL CASE PROBLEM 1

A 27-year-old Hispanic female at 39 weeks of gesta-
tion presents in active labor. Her pregnancy has been 
uncomplicated and her prior two deliveries were vag-
inal. Vital signs are normal, and fetal heart tones are 
reassuring. She is contracting every 3 to 6 minutes. Her 
cervix is 5 cm dilated, 100% effaced, and the head is at 
−3 station. The fetal head is not engaged. Twenty min-
utes later there is spontaneous rupture of membranes 
suggested by a large gush of clear fluid. Deep variable 
decelerations appear followed by fetal bradycardia. 
Contractions remain every 3 to 6 minutes.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis?
 a.  uterine rupture
 b.  placental abruption
 c.  placenta previa
 d.  umbilical cord prolapse
 e.  vasa previa

 2.  Which of the following is not a risk factor for this 
condition?

 a.  polyhydramnios
 b.  nulliparity
 c.  malpresentation
 d.  preterm labor
 e.  multifetal gestation

 3.  You accurately diagnose the problem. Her cervix is 
still 5 cm dilated. What is the appropriate immediate 
next step?

 a.  saline amnioinfusion
 b.  non–stress test (NST)
 c.  manual elevation of the presenting part
 d.  manual replacement of the umbilical cord
 e.  obstetric ultrasound examination

 4.  The fetal heart tracing is reassuring. What is the best 
mode of delivery for this patient?

 a.  emergency cesarean section
 b.  operative vaginal delivery with forceps
 c.  operative vaginal delivery with vacuum
 d.  spontaneous vaginal delivery

CLINICAL CASE PROBLEM 2

Bleeding during Labor

A 29-year-old multigravida presents to the emergency 
department with abdominal pain and vaginal bleeding. 

She is “about 8 months” pregnant and has had no 
prenatal care. She admits to cocaine use. Vital signs 
include blood pressure 155/82 mm Hg, pulse 110 beats 
per minute, respiratory rate 18 breaths per minute, and 
temperature 37.3° C. She is contracting every minute. 
Fetal heart tones are 175 with minimal variability. Bed-
side ultrasound examination reveals a fetus of 30-week 
size and a fundal placenta. Her cervix is 3 cm dilated, 
25% effaced, and the head is at −2 station. There is a 
moderate amount of blood coming from the os.

 5.  What is the most likely diagnosis?
 a.  placenta previa
 b.  placental abruption
 c.  uterine rupture
 d.  umbilical cord prolapse

 6.  What is the incidence of this condition?
 a.  1/10,000
 b.  1/1000
 c.  1/100
 d.  1/50

 7.  Risk factors for this condition include all of the fol-
lowing except:

 a.  opiate use
 b.  cocaine
 c.  preeclampsia
 d.  blunt abdominal trauma

 8.  Maternal risks associated with this condition include 
all of the following except:

 a.  death
 b.  hysterectomy
 c.  disseminated intravascular coagulation (DIC)
 d.  myocardial infarction

 9.  Which gestational age has the highest incidence of 
this condition?

 a.  24 to 26 weeks
 b.  28 to 30 weeks
 c.  32 to 34 weeks
 d.  36 to 38 weeks
 e.  40 or more weeks

 10.  Which of the following is the most accurate state-
ment about this condition?

 a.  vaginal bleeding is always present
 b.  it may be mistaken for preterm labor
 c.  ultrasound has a high diagnostic sensitivity
 d.  fetal distress is always present
 e.  labor is usually protracted
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CLINICAL CASE PROBLEM 3

Bleeding before Labor

A 22-year-old primigravida at 31 weeks presents with 
vaginal bleeding since last night, a few hours after vag-
inal intercourse. She is from out of town and has no 
prenatal records. The bleeding has remained at a light 
trickle. She denies abdominal pain, contractions, dizzi-
ness, or decreased fetal movement. Vital signs are nor-
mal. Fetal heart tones are reassuring. Her hemoglobin is 
12. An intravenous line is placed.

 11.  What is the appropriate next step?
 a.  obstetric ultrasound examination
 b.  digital cervical examination
 c.  laboratory studies for inherited bleeding disorders
 d.  emergent cesarean section

 12.  Ultrasound examination shows the placental edge 
extending to, but not covering any part of, the internal 
cervical os. What term best describes her condition?

 a.  complete placenta previa
 b.  partial placenta previa
 c.  marginal placenta previa
 d.  low-lying placenta

 13.  Risk factors for placenta previa include all of the fol-
lowing except:

 a.  cesarean section
 b.  multifetal gestation
 c.  nulliparity
 d.  male fetus
 e.  smoking

 14.  You observe the patient for an hour, during which 
time her vitals remain normal and the fetal heart 
tones remain reassuring. Her vaginal bleeding is still 
present at a light trickle. What is the most appropri-
ate next step?

 a.  cesarean section
 b.  labor induction
 c.  intravenous (IV) magnesium sulfate
 d.  intramuscular (IM) glucocorticoids
 e.  discharge home on pelvic rest and bed rest

 15.  When can vaginal delivery be considered with a 
low-lying placenta?

 a.  when the placental edge is more than 1 cm from 
the internal cervical os

 b.  when the placental edge is more than 2 cm from 
the internal cervical os

 c.  only when the fetus is preterm
 d.  vaginal delivery should not be considered with a 

low-lying placenta

CLINICAL CASE PROBLEM 4

She Won’t Stop Bleeding

A 33-year-old white primigravida has an uncomplicated 
spontaneous vaginal delivery at term. After delivery of 
the placenta, she begins to bleed profusely from her 
vagina.

 16.  Which of the following is not true regarding postpar-
tum hemorrhage (PPH)?

 a.  oxytocin augmentation increases the risk
 b.  trauma to the cervix, vagina, or perineum is the 

most common cause
 c.  the classic definition is more than 500 mL blood 

loss after vaginal delivery
 d.  it is among the most common causes of maternal 

morbidity and mortality

 17.  Recommendations for management of PPH because 
of uterine atony include all of the following except:

 a.  oxytocin 40 U in 1 liter of normal saline IV
 b.  bimanual uterine massage
 c.  intrauterine tamponade with a Foley inflatable 

balloon
 d.  carboprost tromethamine (Hemabate) 250 mg IM 

every 15 minutes
 e.  methylergonovine maleate (Methergine) 0.2 mg 

IM every 2 to 4 hours
 f.  misoprostol (Cytotec) 1000 mcg PR

ANSWERS

 1.  d. The most likely diagnosis is umbilical cord pro-
lapse (UCP), a rare but serious condition in which 
the umbilical cord precedes the presenting fetal part 
and can become compressed. UCP occurs in approx-
imately 1/500 deliveries. UCP can be overt, when the 
cord protrudes through the cervix, or occult, when it 
remains inside the uterus and is compressed against 
the uterus, cervix, or pelvis. Uterine rupture is 
unlikely without a uterine scar. Placental abruption, 
placenta previa, and vasa previa would all be expected 
to have vaginal bleeding.

 2.  b. Risk factors for UCP include multiparity, preterm 
labor, polyhydramnios, multifetal gestation, malpresen-
tation, artificial rupture of membranes, and abnormally 
long umbilical cord. The best practice to prevent UCP 
is to rupture the membranes only when the head is 
engaged in the bony pelvis and well applied to the cervix.

 3.  c. The first step after recognizing UCP is manual 
elevation of the presenting part to relieve pressure 
on the umbilical cord. Placement of the woman in 
Trendelenburg position and instillation of 700 mL of 
saline into the bladder may help keep pressure off the 
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cord. Saline amnioinfusion is used to relieve recur-
rent variable decelerations in stable labor but has 
no role in this emergent situation. A non–stress test 
and an obstetric ultrasound examination would delay 
prompt delivery and provide little information. Man-
ual replacement of the umbilical cord is fraught with 
risk and should be used only when no other option is 
available.

 4.  a. Once the presenting part is elevated off the 
umbilical cord, the assistant’s hand should remain in 
the vagina until delivery. Delivery should be accom-
plished by emergency cesarean section even in the 
setting of a reassuring fetal heart tracing, because this 
can rapidly deteriorate.

 5.  b. Placental abruption is defined as complete or 
partial separation of the placenta before delivery and 
should be suspected in any vaginal bleeding after 20 
weeks in the presence of abdominal pain or contrac-
tions. Clinical clues include pain between contrac-
tions, uterine tachysystole, fetal tachycardia, and 
other signs of distress.

 6.  c. The incidence of placental abruption is about 1%.

 7.  a. One of the most important risk factors for pla-
cental abruption is cocaine use. Other risk factors 
include tobacco, preeclampsia, eclampsia, blunt 
abdominal trauma, hypertensive disorders, intrauter-
ine growth restriction, race (African American), prior 
placental abruption, and preterm premature rupture 
of membranes.

 8.  d. Placental abruption can lead to massive blood 
loss, resulting in shock, DIC, hysterectomy, and 
death. Myocardial infarction from hypovolemia is 
very rare in young women.

 9.  a. The peak gestational age for all-cause placental 
abruption is 24 to 26 weeks, and the risk decreases as 
pregnancy continues.

 10.  b. The classic presentation of placental abruption 
is vaginal bleeding, painful contractions, and fetal 
distress, although many abruptions are more subtle. 
This can often be mistaken for preterm labor. Small 
abruptions may not cause fetal distress; 10% to 20% 
of abruptions are manifested without vaginal bleed-
ing, which is concealed retroplacentally. This bleed-
ing may be seen on ultrasound examination, but its 
absence is not reliable to rule out abruption. Blood is 
a powerful uterine irritant, and labor usually begins 
promptly and progresses quickly.

 11.  a. This patient needs to be evaluated for a bleed-
ing placenta previa. In such a patient, digital cervical 

examination is generally contraindicated until the 
location of the placenta is seen with an ultrasound 
study. Some physicians will perform a sterile spec-
ulum examination, although this must be done with 
caution. Whereas bleeding disorders can cause this 
clinical scenario, placenta previa is more common 
and potentially serious. There is no indication for 
cesarean section in this stable patient.

 12.  c. Complete placenta previa covers the entire inter-
nal cervical os. Partial placenta previa covers a frac-
tion of the os. Marginal placenta previa abuts the os. 
A low-lying placenta is found in the lower uterine 
segment, and its distal edge lies within 2 cm of the os 
but does not abut it.

 13.  c. Risk factors for placenta previa include prior 
uterine scar (e.g., cesarean section or myomectomy), 
history of intrauterine instrumentation (e.g., dilation 
and curettage), smoking, multiparity, multifetal ges-
tation, male fetus, and advanced maternal age.

 14.  d. Women who present with a sentinel bleed in the 
setting of placenta previa may not always need imme-
diate delivery but should be admitted at least for 
observation. Intramuscular administration of gluco-
corticoids should be given between 24 and 34 weeks, 
although this should not delay a cesarean delivery in 
an emergency. In our scenario, neither the woman 
nor the fetus is in distress, and there is no indication 
for a cesarean section at this time. Labor induction is 
contraindicated in all forms of placenta previa. Mag-
nesium sulfate is used for tocolysis and prevention of 
eclampsia.

 15.  b. When the edge of a low-lying placenta lies more 
than 2 cm from the internal cervical os, it is reason-
able to attempt vaginal delivery. The gestational age 
of the fetus carries the same consideration for vaginal 
delivery in a normal pregnancy as it does in one with 
a low-lying placenta.

 16.  b. PPH is classically defined as blood loss greater 
than 500 mL in a vaginal delivery or more than 1000 
mL in a cesarean section. The most common cause 
is uterine atony, which can be potentiated by satura-
tion of oxytocin receptors during augmentation. The 
second most common cause is trauma to the cervix, 
vagina, or perineum. Retained placenta accounts for 
the next most common cause. Clotting disorders and 
DIC are rare causes of PPH.

 17.  d. With PPH caused by uterine atony, supplemen-
tal oxytocin and bimanual uterine massage are the 
first-line treatment. Second-line uterotonics include 
methylergonovine maleate (0.2 mg IM every 4 
hours), carboprost tromethamine (250 mcg IM every 
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15 minutes), and misoprostol 1000 mcg per rectum. 
Uterine tamponade has previously been accom-
plished with packing or insertion and inflation of a 
Foley catheter; however, newer intrauterine balloons 

are now available and preferable. Failing these mea-
sures, uterine artery embolization and laparotomy 
are the remaining options.

SUMMARY

Although the majority of deliveries are accomplished 
without incident, prompt recognition of obstetric emer-
gencies is critical.

Umbilical cord prolapse occurs in 1/500 deliveries and 
is manifested as acute onset of deep variable decelerations 
and bradycardia. A cord is often palpated in the vagina; 
the presenting part should be elevated off the cord and 
held until delivery, almost always by emergent cesarean 
section.

Placental abruption occurs in 1% of births and is a 
leading cause of vaginal bleeding in the second and third 
trimesters. It occurs when the placenta prematurely sep-
arates from the uterine wall. Risk factors include cocaine 
use, tobacco, trauma, hypertensive disorders, intrauterine 
growth restriction, race (African American), prior placen-
tal abruption, and preterm premature rupture of mem-
branes. The hemorrhage usually tracks down between 
the membranes and uterine wall, causing vaginal bleed-
ing, although less commonly the bleeding is concealed. 
Diagnosis is made clinically; the most common presen-
tation is painful contractions with vaginal bleeding and 
fetal distress. Cesarean section is indicated for maternal 
or fetal compromise.

Bleeding placenta previa is usually manifested as pain-
less vaginal bleeding in the second or third trimester. 
Ultrasound examination should be the initial diagnostic 
modality for a patient presenting with painless vaginal 
bleeding and unknown placental location because ultra-
sound can identify a low-lying placenta or a placenta pre-
via and its subtypes. Risk factors include prior uterine scar 
(cesarean section, myomectomy, dilation and curettage), 
smoking, multiparity, multifetal gestation, male fetus, and 
advanced maternal age. The management depends on the 
maternal and fetal status; observation is reasonable when 
both are stable, whereas cesarean section is performed if 
either is compromised.

Postpartum hemorrhage is a leading cause of mater-
nal morbidity and mortality worldwide and in the United 
States. The classic definition is greater than 500 mL of 
blood loss at vaginal delivery or more than 1000 mL 
of blood loss during cesarean section. Uterine atony is 
the most common cause, followed by soft tissue trauma, 
retained placenta, and coagulopathy. Interventions for 
uterine atony include bimanual massage, uterotonics 
(oxytocin, methylergonovine maleate, carboprost tro-
methamine, misoprostol), intrauterine tamponade, uter-
ine artery embolization, and operative management.
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ADDIT IONAL BANK QUESTIONS

 1.  What is a Couvelaire uterus?
 a.  A bicornuate uterus
 b.  A ruptured uterus
 c.  Hemorrhage infiltrating the myometrium
 d.  Intrauterine synechiae

2.   To what does placental trophotropism refer?
 a.  Accelerated placental apoptosis in women with vas-

cular risk factors
 b.  One or more accessory placental lobes
 c.  The reattachment of an abrupted placenta
 d.  Preferential growth of the placenta toward more 

nutritive areas of endometrium

ANSWERS

 1.  c. A Couvelaire uterus (uteroplacental apoplexy) is 
a rare, but likely underreported, finding in placental 

abruption, where placental hemorrhage infiltrates the 
myometrium. This may produce a blue or purple hue 
to the uterus at cesarean section. Intrauterine syn-
echiae is seen in Asherman syndrome.

 2.  d. Trophotropism refers to cells growing preferen-
tially toward more nutritive areas. A placenta previa 
diagnosed early in pregnancy will frequently be found 
to be in a more fundal location when reevaluated with 
ultrasound later in pregnancy. Though sometimes 
described as placental “migration,” the placenta is not 
actually moving, but rather growing preferentially 
toward the more nutritive fundus. A succenturiate lobe 
is an accessory placental lobe. Though small abrup-
tions may become hemostatic, they do not reattach to 
the endometrium.
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C H A P T ER  96

Postpartum Blues, Depression, 
and Psychoses

CLINICAL CASE PROBLEM 1

Preconception Psychiatric Counseling

A 26-year-old G2P2002 (2 pregnancies, 2 term births, 0 
preterm births, 0 losses before 20 weeks, 2 living chil-
dren) with a history of major depressive disorder is well 
controlled with sertraline (Zoloft). She comes to you for 
preconception counseling. She has previously had trials 
off of sertraline, but her depression has been too severe 
to continue without the medication.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  She asks if it is safe to become pregnant while taking 
sertraline. You tell her:

 a.  sertraline is pregnancy category C
 b.  paroxetine (Paxil) is pregnancy category B
 c.  sertraline does not cross the placenta
 d.  paroxetine (Paxil) does not enter breast milk

 2.  Which selective serotonin reuptake inhibitor (SSRI) 
has the largest body of safety evidence supporting its 
use in pregnancy?

 a.  citalopram (Celexa)
 b.  escitalopram (Lexapro)
 c.  fluoxetine (Prozac)
 d.  fluvoxamine (Luvox)
 e.  sertraline (Zoloft)

 3.  She decides to stop her sertraline and becomes preg-
nant 4 months later. During the pregnancy, her 
depression returns. Untreated depression during preg-
nancy is associated with all of the following except:

 a.  intrauterine growth restriction
 b.  preterm labor
 c.  intrauterine fetal demise
 d.  neonatal intensive care unit (NICU) admission
 e.  infants that are difficult to console

 4.  Which of the following is true regarding depression 
treatment during pregnancy?

 a.  electroconvulsive therapy (ECT) is contraindicated 
in pregnancy

 b.  lithium can cause renal agenesis
 c.  folate supplementation is recommended while tak-

ing atypical antipsychotics
 d.  tricyclic antidepressants (TCAs) can cause neonatal 

withdrawal

CLINICAL CASE PROBLEM 2

Postpartum Sadness

A 22-year-old primigravida with no psychiatric history 
delivers a healthy male infant at 41 weeks of gestation 
whom she breast-feeds on demand. She was doing 
fairly well until postpartum day 4, when she developed 
insomnia, fatigue, anxiety, crying spells, and sadness. 
She denies a desire to harm herself or her infant.

 5.  What is this patient’s most likely diagnosis?
 a.  postpartum blues
 b.  postpartum depression (PPD)
 c.  postpartum psychosis
 d.  alcohol withdrawal

 6.  What is the best initial treatment of this patient?
 a.  SSRI
 b.  lithium
 c.  atypical antipsychotic
 d.  TCA
 e.  support and reassurance alone

 7.  Which of the following is true regarding PPD?
 a.  the incidence is about 1%
 b.  the father of an infant is at increased risk of depres-

sion compared with the general male population
 c.  transient postpartum psychosis, a benign and phys-

iologic condition, may be misdiagnosed as PPD
 d.  bipolar disorder usually improves postpartum
 e.  by definition, PPD cannot be diagnosed unless a 

live child is born

 8.  All of the following are risk factors for PPD except:
 a.  prior psychiatric disease of any kind
 b.  the postpartum blues
 c.  cesarean section
 d.  exclusive bottle feeding
 e.  infant with special needs

CLINICAL CASE PROBLEM 3

Postpartum Hallucinations

A 23-year-old G3P1021 (3 pregnancies, 1 term births, 0 
preterm births, 2 losses before 20 weeks, 1 living child) 
had an uncomplicated vaginal delivery of a healthy girl 
1 week ago. She was previously diagnosed with bipolar 
disorder, but did not require any psychiatric medication 
during pregnancy. Today her husband brings her to the 
office with a 1-day history of auditory hallucinations and 
pressured speech. Her vital signs are normal. She is agi-
tated and complains of seeing insects crawling across 
the walls and hearing nonthreatening voices. Abdominal 
and pelvic examination is normal, and there are no focal 
neurologic deficits. Results of initial laboratory work 
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including complete blood count, comprehensive meta-
bolic profile, urinalysis, urine drug screen, and ammonia 
level are normal.

 9.  What is the most likely diagnosis?
 a.  postpartum blues
 b.  PPD
 c.  schizophrenia
 d.  postpartum psychosis
 e.  eclampsia

 10.  What is the next appropriate management step?
 a.  sertraline 25 mg orally daily and return in 1 week
 b.  lumbar puncture
 c.  admission to the hospital
 d.  ECT

 11.  She denies thoughts of injuring herself or the 
infant. Which of the following is true regarding her 
condition?

 a.  it is safe to leave her alone with the infant
 b.  the postpartum period is the most likely time in a 

woman’s life to experience psychosis
 c.  first-line treatment includes SSRI monotherapy
 d.  multiparity increased her risk of developing this 

condition

CLINICAL CASE PROBLEM 4

Psychiatric Drugs during Lactation

A 37-year-old G4P3104 (4 pregnancies, 3 term births, 1 
preterm births, 0 losses before 20 weeks, 4 living chil-
dren) with depression during pregnancy delivered by 
uncomplicated repeated cesarean section yesterday. 
Her depression has been well controlled with citalopram 
(Celexa), and she has no complaints. She is concerned 
about breastfeeding while taking citalopram because of 
articles she read on the Internet.

 12.  Which psychiatric drug is not recommended for use 
during lactation?

 a.  paroxetine
 b.  amitriptyline
 c.  doxepin
 d.  trazodone
 e.  all of the above are safe

 13.  Which of the following is true regarding psychiatric 
drugs during lactation?

 a.  venlafaxine has no effect on milk production
 b.  only those drugs that are not expressed in breast 

milk should be used
 c.  psychiatric medication should be used only when 

the psychiatric condition is life-threatening
 d.  benzodiazepines do not cause infant sedation

ANSWERS

 1.  a. All studied psychotropic medications cross the 
placenta and enter breast milk. Sertraline (Zoloft) 
is a pregnancy category C SSRI used to treat major 
depressive disorder, obsessive-compulsive disorder, 
and posttraumatic stress disorder. All of the SSRIs 
are pregnancy category C except paroxetine, which is 
pregnancy category D.

 2.  c. Fluoxetine has been studied for decades and is 
pregnancy category C.

 3.  c. Untreated depression causes significant morbid-
ity for the pregnant mother as well as for the fetus and 
infant. Increased risks include intrauterine growth 
restriction, preterm labor, small-for-gestational-age 
neonate, neonatal crying and inconsolability, and 
NICU admission. There is no evidence of increased 
mortality.

 4.  d. Each class of psychiatric medication has well-
known risks. TCAs and benzodiazepines (and, less 
frequently, SSRIs) can cause withdrawal in the neo-
nate. Lithium can cause congenital heart defects, and 
fetal echocardiography is generally recommended. 
Anticonvulsants can cause neural tube defects, and 
folate supplementation is recommended. ECT is 
approved for use in pregnancy and may be benefi-
cial in refractory cases. Though there are many renal 
teratogens, psychiatric drugs are not among these.

 5.  a. About half of women experience transient mood 
swings, anxiety, fatigue, poor concentration, insom-
nia, crying spells, and sadness called the postpartum 
blues. The peak incidence of the blues is postpartum 
day 2 to 4, and they typically resolve by the second 
week without incident. Hormonal changes brought 
about by parturition are thought to play a causative 
role.

 6.  e. It is important to recognize the postpartum blues 
and to support the mother. It may be difficult for 
family members and physicians to find the right bal-
ance between acknowledging the magnitude of her 
symptoms and reassuring her that this benign process 
will usually pass quickly.

 7.  b. The incidence of PPD is about 10%. There is no 
such thing as “transient postpartum psychosis,” nor 
is any postpartum psychosis considered benign or 
physiologic. The father is at risk for depression after 
the birth of a child, especially if the mother develops 
PPD. The majority of women with biopolar disor-
der will see their symptoms return postpartum. In 
addition to following live birth, PPD can occur after 
abortion or intrauterine fetal demise.
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 8.  c. Risk factors for PPD include prior psychiatric dis-
ease, marital strife, single mother, unwanted pregnancy, 
infant with special needs or congenital defects, the 
postpartum blues, and self-reported stress. Although 
women may experience more fatigue after a cesarean 
section, labor complications and method of delivery 
have not been shown to be independent risk factors for 
PPD. Breastfeeding reduces the risk of PPD.

 9.  d. This patient has postpartum psychosis, a rare but 
serious complication that is more common in patients 
with a history of psychiatric disease, especially mood 
disorders.

 10.  c. Psychotic patients should be promptly admitted 
to the hospital for evaluation and treatment. The 
severity of this patient’s symptoms precludes outpa-
tient management, and administration of an SSRI as 
monotherapy to a known bipolar patient carries the 
risk of mania. Although a medical workup is impor-
tant to evaluate for other causes of her psychosis, 
lumbar puncture is of low yield in a patient with a 
classic presentation and lack of meningeal signs or 
fever. ECT is reserved for refractory cases.

 11.  b. Risk factors for postpartum psychosis include 
prior psychiatric disease (especially mood disorders), 
first pregnancy, family history of psychosis, and 

discontinuation of antipsychotic medication. Psy-
chotic women are at increased risk of harming them-
selves or the infant and should never be left alone 
with either. The postpartum period is the most likely 
time in a woman’s life to experience psychosis. First-
line treatment involves atypical antipsychotics.

 12.  c. SSRIs are uniformly considered safe in lactation, 
although the long half-life of fluoxetine is of some 
theoretical concern. TCAs are uniformly considered 
safe, with the exception of doxepin, whose long half-
life and risk of respiratory depression led to the Amer-
ican Academy of Pediatrics recommendation against 
its use. Trazodone is considered safe in lactation.

 13.  a. All psychiatric drugs are expressed to some extent 
in breast milk; thus, the decision to use them is a risk/
benefit analysis. Fortunately, nearly all psychiat-
ric medications are safe for use during lactation. It 
is generally advised to continue needed psychiatric 
medication rather than to stop it for the sole purpose 
of decreasing lactation risk, even when the condition 
is not life-threatening, because the potential risk of 
an untreated mother outweighs concerns about lac-
tation. Despite concern in the general population, no 
psychiatric drugs are known to decrease milk supply. 
Benzodiazepines should be used with caution because 
they can cause infant sedation and withdrawal.

SUMMARY

Preconception psychiatric counseling involves educa-
tion about the risk and benefits of medications, use of an 
alternative to an unsafe medication, and education of the 
patient about the United States Food and Drug Adminis-
tration pregnancy category ratings. Although all medica-
tions have risks, untreated depression is a greater risk to 
the woman, fetus, and infant.

The postpartum blues are a common, benign con-
dition manifested as sadness, mood swings, and fatigue 
from days 4 to 14. It occurs in about half of women and 
can occur after live birth, spontaneous abortion, or intra-
uterine fetal demise. It is best managed supportively. PPD 
occurs in about 10% of women and frequently requires 
medication. Risk factors include prior psychiatric disease, 
marital strife, single mother, unwanted pregnancy, infant 
with special needs or congenital defects, the postpartum 
blues, and self-reported stress. Labor complications and 

method of delivery are not risk factors. Breastfeeding 
reduces the risk of PPD.

Postpartum psychosis is a medical emergency that 
poses serious risks to the mother and infant and is best 
managed on an inpatient basis. Risk factors include prior 
psychiatric disease (especially mood disorders), first preg-
nancy, family history of psychosis, and discontinuation of 
antipsychotic medication. Atypical antipsychotics are the 
first-line treatment.

Psychiatric drugs are expressed in breast milk to var-
ious degrees, although most are considered safe. A risk/
benefit analysis often finds that treatment of the depres-
sion is more important than the theoretical risk to the 
infant. Notable exceptions include doxepin (which has a 
long half-life and causes sedation) and benzodiazepines 
(which can cause sedation and withdrawal).
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ADDIT IONAL BANK QUESTIONS

 1.  Which of the following United States Food and Drug 
Administration (FDA) pregnancy category ratings is 
summarized correctly?

 a.  Category A (no risk): animal studies show no risk
 b.  Category B (no evidence of risk): either there are no 

human studies but animal studies show no risk, or 
human studies do not show the risk found in animal 
studies

 c.  Category C (cannot rule out risk): either animal 
studies show no risk while human studies show risk, 
or there are neither animal nor human studies

 d.  Category D (evidence of risk): animal studies show 
risk and human studies were not performed because 
of ethical constraints

 e.  Category X (contraindication because of evidence 
of risk): unsafe for use in either pregnant or non-
pregnant women

2.   What is the proposed hormonal etiology of postpar-
tum depression (PPD)?

 a.  Decreased levels of estrogen and progesterone
 b.  Increased levels of inflammatory cytokines
 c.  Increased levels of serotonin
 d.  Decreased levels of relaxin

BANK ANSWERS

 1.  b. The FDA pregnancy category ratings are as fol-
lows. Category A has no risk based on human studies. 
Category B has no evidence of risk; either there are 
no human studies but animal studies show no risk, or 
human studies do not show the risk found in animal 
studies. Category C cannot rule out risk; either animal 
studies show risk and there are no human studies or 
there are neither human nor animal studies. Category 
D has positive evidence of risk; human studies show 
risk, but the drug may be used if this is outweighed 
by the benefit. Category X has positive evidence of 
risk substantial enough to render it contraindicated in 
pregnancy; this says nothing about the drug’s use out-
side of pregnancy.

 2.  a. Estrogen and progesterone levels fall rapidly after 
childbirth, especially when there is no breast feeding. 
This hormonal drop is analogous to the monthly pre-
menstrual drop, and a similar mechanism leading to 
premenstrual and postpartum emotional problems is 
thought to be implicated.
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Common Problems of the 
Newborn

CLINICAL CASE PROBLEM 1

A Precipitous Delivery

A 7-pound, 2-ounce infant delivered by repeat cesarean 
section at 39 weeks arrives in the nursery with normal 
vital signs except for a respiratory rate of 80 breaths/
minute. Prenatal labs were normal and the surgery was 
uncomplicated.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements is true?
 a.  neonates with respiratory distress usually exhibit fever
 b.  the normal neonatal respiratory rate is greater than 

60 breaths/minute
 c.  transient tachypnea of the newborn (TTN) is the 

second most common cause of neonatal respiratory 
distress after meconium aspiration syndrome

 d.  TTN usually occurs following cesarean section or 
precipitous vaginal delivery

 2.  Which of the following is true concerning meconium 
aspiration syndrome?

 a.  symptoms are due to aspiration of gut flora
 b.  intrapartum amnioinfusion with normal saline 

reduces the risk
 c.  most affected infants recover without long-term 

pulmonary sequelae
 d.  incidence is higher among preterm infants

CLINICAL CASE PROBLEM 2

“My Baby Is Turning Yellow.”

An 8-pound infant with history of a normal neonatal 
course was discharged home with the mother just 40 
hours old. The infant is being breast-fed every 2-3 hours 
and is producing straw-colored urine 7 times a day. 
The parents called the office 4 days subsequent to the 
baby’s birth concerned that the infant appeared yellow.

 3.  The most likely cause of the infant’s jaundice is:
 a.  blood group incompatibility (ABO compatibility)
 b.  sepsis
 c.  physiologic jaundice
 d.  dehydration

 4.  Which of the following is true?
 a.  breastfeeding jaundice refers to ingested com-

pounds that decrease the elimination of bilirubin
 b.  prophylactic ceftriaxone (Rocephin) has been 

shown to reduce the incidence of neonatal hyper-
bilirubinemia

 c.  most neonatal hyperbilirubinemia is conjugated
 d.  sepsis weakens the blood-brain barrier, potentiat-

ing the effects of hyperbilirubinemia

 5.  Which of the following is not a common pathogen 
found in neonatal sepsis?

 a.  group B streptococcus
 b.  Staphylococcus aureus
 c.  Streptococcus pneumoniae
 d.  Bacteroides fragilis

 6.  Differential diagnosis includes:
 a.  meningitis
 b.  self-limited viral illness
 c.  pneumonia
 d.  urinary tract infection
 e.  all of the above

 7.  Appropriate next steps include all of the following except:
 a.  outpatient management with 24-hour follow up
 b.  blood culture
 c.  lumbar puncture
 d.  empiric antibiotics

CLINICAL CASE PROBLEM 3

A 1-Week-Old with Fever

A 1-week-old infant with a normal physical examina-
tion is found to have a rectal temperature of 100.9° F. 
The baby was born at term, weighed 7 pounds and 4 
ounces, and continues to feed well and to wet 6-8 dia-
pers per day. The infant interacts appropriately and is 
easily consoled when crying.
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ANSWERS

 1.  d. TTN is the most common cause of neonatal 
respiratory distress and is usually self-limited. Infants 
born after cesarean section or precipitous vaginal 
delivery have higher rates of TTN than do infants 
born vaginally after labor of normal duration. Pros-
taglandin-driven dilation of lymphatic vessels lags 
behind first breaths in infants who have not had the 
chest compression inherent in normal labor. Most 
neonates do not exhibit fever, no matter what pathol-
ogy they have.

 2.  c. Meconium aspiration syndrome occurs when 
stress induces the passage of meconium into the amni-
otic fluid, and it is aspirated by the fetus. Meconium 
is sterile, and exhibits its pathologic effects primarily 
through mechanical blockage, surfactant disruption, 
and chemical pneumonitis. The incidence increases 
with gestational age, and it is highest in post-term 
pregnancy. Most infants will recover completely.

 3.  c. Physiological jaundice is manifested without wor-
risome symptoms and occurs in the first few days of 
life, whereas jaundice due to blood group incom-
patibility usually develops in the first 24 hours of an 
infant’s life.

 4.  d. The majority of neonatal hyperbilirubinemia is 
unconjugated. Certain drugs, such as ceftriaxone, can 
bind to albumin and displace bilirubin, thereby increas-
ing circulating levels. Sepsis weakens the blood-brain 
barrier, increasing the susceptibility to the neurotoxic 
effects of hyperbilirubinemia.  Breastfeeding jaundice 
refers to the relative dehydration of the gut, and thus 
diminished fecal excretion of bilirubin, compared to 
bottle-fed infants.

 5.  d. Most cases of neonatal sepsis are caused by the bac-
teria Streptococcus, Escherichia coli, and Staphylococcus.

 6.  e. Febrile infants can have serious infection even 
with normal examination findings, and no evident 
source of fever is observed. Approximately 3% of 
these newborns have bacteremia.

 7.  a. All infants under 30 days of age with fever should 
be admitted to the hospital and treated with ampicillin 
and either a third-generation cephalosporin or genta-
micin. The treatment should include CBC with dif-
ferential, blood culture, lumbar puncture, urinalysis, 
urine culture, and a chest radiograph.
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C H A P T ER  98

Infant Feeding

CLINICAL CASE PROBLEM 1

A New Mother with Insecurities

A mother who just delivered her first baby 2 weeks 
ago comes to your office for her routine visit. She says 
that her milk just “isn’t enough” and she plans to start 
supplementing because her baby cries all the time 
and seems unsatisfied by her milk. The mother would 
have given up already, but her sister breast-fed and 
has been giving her encouragement. In addition, her 
husband has encouraged her to breast-feed because 
it is “best for the baby.” The mother appears tired 
and, during your interview, the child is feeding on the 

breast the entire time. The child is at the 50th per-
centile for weight and the 50th percentile for length. 
More importantly, the child has gained an average 
of 50 g/day since being discharged from the hospi-
tal. The child is feeding every 2 hours at the present  
time.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the minimal appropriate weight gain (and a 
sign of both infant health and maternal-infant bond-
ing with breastfeeding) up to 3 months of age?

 a.  15 g/day
 b.  20 g/day
 c.  30 g/day
 d.  50 g/day
 e.  75 g/day
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 2.  What would be your suggestion to the mother in 
terms of feeding her infant?

 a.  reassure her that she does have enough milk, the 
infant’s weight gain is excellent, and the infant uses 
the breast for comfort as well as for nutrition

 b.  decrease the feeds of the infant to every 4 hours on 
a set schedule to prevent her fatigue

 c.  alternate every other feed breast and bottle
 d.  switch from breastfeeding to bottle-feeding
 e.  recommend a lactagogue such as metoclopramide 

for the mother

 3.  Regarding the feeding of infants when they cry, which 
of the following is the best advice to the mother?

 a.  feed the baby; no if ’s, and’s, or but’s
 b.  let the infant cry for at least 30 minutes; if the 

infant is still crying, it is likely to be either a diaper 
problem or a food problem

 c.  supplement breastfeeding; crying may indicate 
inadequate milk supply

 d.  crying may or may not indicate hunger; assume 
that the baby needs to be fed until it is proved 
otherwise; if the baby refuses the breast, check for 
other causes of crying

 4.  Which of the following statements regarding milk 
production and maternal anxiety is (are) true?

 a.  there is little correlation between milk production 
and maternal anxiety

 b.  maternal anxiety may significantly increase milk 
let-down

 c.  maternal anxiety may significantly decrease milk 
let-down

 d.  the main determinant of a good milk supply is fre-
quent, effective milk removal

 e.  c and d

 5.  Human colostrum is the precursor to human milk. 
What is (are) the major component(s) in colostrum that 
offer (s) a significant advantage to breast-fed infants?

 a.  macrophages that synthesize complement, lyso-
zyme, and lactoferrin

 b.  bacterial antibodies that protect the infant against 
bacterial organisms entering through the gastroin-
testinal (GI) tract

 c.  antibodies that protect the infant against viral 
organisms entering through the GI tract

 d.  b and c
 e.  a, b, and c

 6.  Which of the following immunoglobulin (Ig) class 
antibodies is of particular importance and is found in 
abundance in human colostrum?

 a.  IgA
 b.  IgG
 c.  IgM
 d.  IgE
 e.  none of the above

The mother returns for the infant’s 2-month visit. 
Although he is doing well, she is afraid that she might 
need to start infant cereal or baby food to ensure that he 
is getting enough nutrition.

 7.  Your response is which of the following?
 a.  go ahead and feed him cereal at night to help him 

sleep better
 b.  introduce cereal at 4 months, and then add one 

food of the “first foods” every week or two
 c.  introduce cereal at approximately 6 months, and 

then add one new food every day
 d.  introduce cereal at any time he seems to be hungry 

after breastfeeding

The mother calls your nurse after the 2-month checkup 
because she forgot to ask you about vitamins. Her sis-
ter’s baby, who was 8 weeks preterm, was given iron 
supplementation.

 8.  Your nurse tells her, on the basis of your answer, which 
of the following?

 a.  vitamin D supplementation of 400 IU daily is rec-
ommended for infants who are breast-fed and older 
than 2 months

 b.  fluoride supplementation is recommended for 
breast-fed infants, regardless of the concentration 
in the water of the community

 c.  iron supplementation is recommended because 
breast milk has less iron than formula

 d.  no supplementation of any sort is needed for breast-
fed infants until 1 year of age

CLINICAL CASE PROBLEM 2

A 28-Year-Old Primigravida with Mastitis

A 28-year-old primigravida develops an erythematous 
skin discoloration in the upper outer quadrant of the 
left breast. She has achy, influenza-like symptoms 
and temperature of 101° F. You suspect bacterial 
mastitis.

 9.  At this time, what would you do?
 a.  stop breastfeeding and have the mother express her 

breast milk until the infection is cleared
 b.  continue breastfeeding and treat the mother with 

hot compresses and antibiotics
 c.  continue breastfeeding and treat both the mother 

and the infant with antibiotics
 d.  discontinue breastfeeding for now and provide anti-

biotics to the mother
 e.  discontinue any further breastfeeding and perform 

an incision and drainage immediately

The patient is discouraged when she returns 1 month 
later with another bout of mastitis. She has returned 
to work and is pumping with a breast pump during her 
breaks.
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 10.  What is (are) the likely cause(s) of the recurrent mas-
titis you should explore?

 a.  check her latch-on and determine if the baby is 
positioned properly

 b.  encourage her to use different breastfeeding posi-
tions to massage different milk ducts

 c.  make sure she is getting adequate rest and hydra-
tion and is not waiting too long between feeds (or 
pumping)

 d.  check her nipples for cracks, fissures, or signs of 
fungal infection

 e.  all of the above

When you are visiting with the patient, she expresses her 
desire to breast-feed until her child is 12 months of age. 
You are impressed with her perseverance and ask her what 
makes her willing to endure the recurrent infections.

 11.  Which of the following is true concerning a woman’s 
decision to breast-feed?

 a.  most women decide to breast-feed during their 
third trimester

 b.  the opinion of the husband or boyfriend plays lit-
tle or no role in the woman’s decision to breast- 
feed

 c.  hospital practices that do not follow the Baby-
Friendly Hospital Initiative have little impact on a 
woman’s decision to breast-feed or to continue to 
breast-feed

 d.  putting the baby to breast soon after delivery, 
avoiding bottles and pacifiers, and encouraging 
rooming in with the mother are all important in 
helping a woman to breast-feed successfully

 e.  women who are younger with less education are 
more likely to breast-feed because of the cost of 
formula

CLINICAL CASE PROBLEM 3

A Mother with a Baby Who Spits Up Often

A mother comes to your office with her infant. Her baby 
is 6 weeks of age and has been “spitting up” all of her 
formula “since birth.” She is afraid that the infant is mal-
nourished. The baby weighs 11 pounds, 3 ounces. Her 
birth weight was 7 pounds, 6 ounces.

 12.  At this stage, you should advise the mother to do 
which of the following?

 a.  return home and relax; the child will grow out of it
 b.  increase the time spent burping the infant and 

keep the infant semi-upright after regular feedings
 c.  investigate the child for pyloric stenosis
 d.  suggest the use of a GI tract motility modifier such 

as metoclopramide
 e.  immediately refer the child to a pediatric 

gastroenterologist

CLINICAL CASE PROBLEM 4

A Mother with Breastfeeding Problems

A mother comes to your office with her 8-week-old 
infant girl. The mother is tearful and depressed. She 
has been trying to breast-feed, but she tells you, “I’m 
obviously inadequate. I’m not producing enough milk, 
and the baby is fussy all of the time.” On examination, 
the infant looks thin. Since her last checkup 3 weeks 
ago, she has gained only 90 g. The rest of the physical 
examination is normal.

 13.  At this time, what should you not do?
 a.  ask some very direct questions about the mother’s 

feeding technique
 b.  refer the mother to a lactation consultant
 c.  encourage the mother to start pumping and 

include the baby’s father or other family member 
in feeding her milk to the baby, adding formula if 
necessary until her milk supply is adequate for the 
baby’s catch-up growth

 d.  schedule a reassessment within 3 days after inter-
ventions have been undertaken

 e.  advise immediate and complete cessation of breast 
milk with switch to formula

After two more visits, the mother decides to bottle-feed. 
She returns when the child is 3 months old, complaining 
that the infant is constipated. After a careful examination, 
you find that the infant has one hard stool a day but other-
wise has no symptoms. On examination, the infant is well 
hydrated and has had adequate weight gain. The physical 
examination, including the anal sphincter tone, is normal.

 14.  You advise which of the following courses of action?
 a.  explain to the mother that formula-fed babies gen-

erally have fewer stools than breast-fed babies do; 
if the infant is having a stool every 1 to 3 days and 
has no symptoms, no treatment is needed

 b.  add 2 teaspoons of bran to the bottle to increase 
bulk

 c.  use glycerin suppositories twice a day
 d.  change to another formula
 e.  give mineral oil and water as needed

 15.  Which of the following is not true concerning differ-
ences between human milk and formula?

 a.  immunoglobulins constitute a sizeable portion of 
the protein in human milk, particularly in the first 
2 to 4 days; they are not present in formula

 b.  breast milk contains lactoferrin, an iron-binding 
protein that enhances iron absorption and inhibits 
bacterial growth; formula has no lactoferrin

 c.  active leukocytes, including T cells, B cells, plasma 
cells, and macrophages, are present in breast milk; 
active leukocytes are present in the newer formulas 
to help the infant’s immune system
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 d.  breastfeeding provides an antigen-specific 
response due to the mother’s ability to recognize 
and respond immunologically; formula has no 
such response

 e.  human milk is metabolized more quickly than 
formula, resulting in more frequent feedings for 
breast-fed babies

 16.  Which of the following is not a requirement of 
the Baby-Friendly Hospital Initiative according to 
World Health Organization (WHO) criteria devel-
oped to encourage breastfeeding?

 a.  have a written breastfeeding policy that is commu-
nicated regularly to all staff

 b.  use pacifiers when infants are crying and the 
mother is not available to breast-feed to prevent 
nipple confusion

 c.  initiate breastfeeding within 30 minutes of birth
 d.  practice rooming in so that mother and infant can 

be together
 e.  teach mothers how to maintain lactation even if 

they are separated from their infants

ANSWERS

 1.  c. The minimal acceptable weight gain in the neo-
natal period and infancy is 30 g/day (1 ounce) through 
3 months of age, 20 g/day 3-6 months, and 10 g/day 
6-12 months. If weight gain equals or exceeds this, 
you can be reasonably confident that the infant is 
thriving. Breast-fed infants should not lose more 
than 8% of their body weight; however, some moth-
ers have a difficult time starting to breast-feed. If the 
birth weight is attained by 2 weeks or the infant is 
gaining 30 g/day, the mother can be reassured. Elec-
tronic scales should be used, and care should be taken 
to weigh the baby wearing a fresh diaper. Other mea-
sures of hydration, such as five or six diapers a day and 
two or three stools a day, may be helpful. Reminding 
the mother that the best way to increase her milk pro-
duction is the latch-on and suck of the infant, coupled 
with adequate rest and nutrition for her, is important 
as well.

 2.  a. Often, women who are breast-feeding need reas-
surance that they are providing adequate nutrition to 
their infant; fear that milk is insufficient is a common 
cause of early termination of breastfeeding. Weight 
gain and confirmation from the physician encourage 
women to continue to breast-feed. During the first 
few weeks and months of life, the ideal feeding sched-
ule is feeding on demand. This will vary from infant 
to infant but eventually will settle into a reasonable 
schedule averaging 8 to 12 feedings per day. Because 
it is important to establish lactation early on, it is 
better that the mother not bottle-feed at all to avoid 
nipple confusion and decreased milk production. 
In the case of this mother, the infant is likely to be 
sucking often for comfort, and encouraging her that 
this is not due to lack of nutrition will help prevent 
bottle-feeding and overfeeding. Nipple confusion is 
less common after the first 6 weeks, when the feeding 
patterns are established. This mother appears to have 
adequate milk, and does not need more milk produc-
tion (a lactagogue.)

 3.  d. Infants cry for a variety of reasons, and crying 
may not always be a sign of hunger. Some infants 
are placid, some are unusually active, and some are 
irritable. Sick infants are often uninterested in food. 
Health care providers should encourage mothers to 
breast-feed for comfort and nurture as well as for 
nutrition. In contrast to bottle-fed babies, breast-fed 
babies can regulate their intake of milk at the breast 
by altering their suckling patterns. The mother 
should check for feeding cues; if crying stops when 
the infant is picked up or rocked, the infant may only 
need closeness and security.

 4.  e. Maternal anxiety, fatigue, postpartum depression, 
and stress from other causes are causal candidates for 
decreased milk production and let-down. The main 
determinant of a good milk supply is frequent, effec-
tive milk removal.

 5.  e. Colostrum provides macrophages that synthesize 
complement, lysozyme, and lactoferrin and antibod-
ies against bacteria and viruses that protect the infant 
against infection through the GI tract.

 6.  a. Human colostrum contains antibodies of the IgA 
class that protect the infant from bacterial species 
such as Escherichia coli and certain viruses. In addition, 
human colostrum contains macrophages that are able 
to synthesize complement, lysozyme, lactoferrin, 
and the iron-binding whey protein that is normally 
approximately one-third saturated with iron.

 7.  b. Parents often want to introduce cereal and solid 
foods earlier than recommended. Exclusive breast-
feeding for 3-4 months shows a protective effect in 

CLINICAL CASE MANAGEMENT PROBLEM

You are the medical director for the county indigent 
health system. Your budget has been decreased by 
15%, and many on the board are suggesting that 
you eliminate the lactation consultant’s job as well as 
breastfeeding classes. Their justification is that your 
clientele is mainly unmarried teens, and the number 
of girls who decide to breast-feed is minimal. What is 
your reply?
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reducing incidence of clinical asthma, atopic dermati-
tis, and eczema. However, there are conflicting stud-
ies that look at the timing of adding complementary 
foods after 4 months and the risk of allergy in either 
allergy-prone or nonatopic individuals. There is no 
convincing data that delaying introduction of poten-
tially allergenic foods after 6 months has any protec-
tive effect, and new evidence suggests that, rather 
than decrease incidence of food allergies, avoidance 
of solid foods including avoidance of highly aller-
genic foods like eggs, peanuts or fish, may actually 
increase the incidence of food allergies. New foods 
should not be introduced more often than one every 
1 or 2 weeks. The order of food introduction appears 
relatively unimportant. The introduction of one food 
at a time will help determine if there is an allergic 
or atopic reaction to any particular newly introduced 
food. Iron-containing foods are desirable. Signs of 
readiness for solid foods include loss of the tongue 
protrusion reflex, the ability to sit unsupported, and 
the ability to grasp food and bring it to the mouth.

 8.  c. The American Academy of Pediatrics recom-
mends 400 IU of vitamin D daily for infants older 
than 2 months. Maternal deficiency is associated with 
low levels of vitamin D in the milk. Evidence is still 
lacking, and the recommendation is based on con-
sensus opinion. Dark-skinned infants not exposed to 
adequate sunlight are at higher risk. Although there 
is less iron in breast milk, it is better absorbed, and 
iron can cause constipation and GI upset. Whereas 
term infants do not routinely need iron supplemen-
tation before 6 months of age, preterm infants do. If 
the community water supply has 1 ppm of fluoride, 
the infant does not need supplementation, and exces-
sive fluoride may cause staining of the teeth.

 9.  b. Unless exceptional circumstances dictate other-
wise, the recommended course of action with mater-
nal mastitis is to continue breastfeeding and to use 
symptomatic treatments, such as hot compresses, 
and antibiotics effective against Staphylococcus aureus 
(including coagulase-positive staphylococcus). The 
antibiotic of choice in this case is dicloxacillin or 
cephalexin. If MRSA is suspected, clindamycin may 
be used.

 10.  e. Causes of recurrent mastitis are multiple. Check 
the latch-on and make sure the baby’s nose is point-
ing toward the nipple and the mouth has most of the 
areola encircled. The mother should change posi-
tions so the infant’s mouth massages different ducts. 
Teaching a woman to watch for clogged milk ducts 
before the development of mastitis, to use massage 
with a motion toward the nipple, and to use warm, 
moist packs can often resolve the plugged duct before 
development of mastitis. Advice to “go to bed with 

baby” is important so the mother can relax, allow 
time for feeding, and prevent milk duct stasis. Fre-
quent emptying of the breast—often difficult with 
some of the less expensive, less effective pumps—is 
especially important for the working mother. The 
electric double-pumping system (Medela and Hol-
lister are commonly used brands) is generally more 
effective than hand or battery-operated pumps. An 
undiagnosed fungal infection of the nipple that may 
be due to infant thrush (or vice versa) should be 
treated to prevent fissuring and cracks. If a nipple has 
a sore or crack, the infant should begin feeding on 
the least sore side. Breast milk may be used to soothe 
the crack. Other ointments and nipple shields should 
not be used. Generally sore, cracked nipples are due 
to improper positioning or prolonged suckling that is 
non-nutritive.

 11.  d. Most women decide to breast-feed before or 
during their first trimester. Discussion of the ben-
efits of breastfeeding should be included in pre-
conception counseling, and it should be part of the 
initial prenatal visit. The Baby-Friendly Hospital 
Initiative introduced by UNICEF and WHO has 
resulted in increased likelihood of and length of time 
for breastfeeding in communities where the initia-
tive is followed. Putting the baby to breast within 30 
 minutes after delivery, avoiding bottles and pacifiers, 
and encouraging rooming in with the mother are all 
important for helping a woman to breast-feed suc-
cessfully (Box 98-1). The opinion of the husband or 
significant other is important in the woman’s decision 
to breast-feed. Women who breast-feed are typically 
older, more educated, and more concerned with baby 
benefits than are those who do not.

 12.  b. Regurgitation, or spitting up, is a common prob-
lem in infants. The mechanism appears to be an inef-
fective gastroesophageal sphincter. Regurgitation 
can be reduced by adequate eructation of swallowed 
air during and after eating, by gentle handling, and 
by holding the infant against the shoulder or plac-
ing in a semi-upright position (e.g., infant car seat 
or “bouncer”) after eating. The head should not be 
lower than the rest of the body during rest periods. 
Unless the child (especially a boy) demonstrates pro-
jectile vomiting or weight loss or has a palpable mass 
in the pylorus, pyloric stenosis is not likely. Use of 
medications is generally not recommended unless the 
infant is having weight loss, poor weight gain, or pul-
monary complications.

 13.  e. All of the answers are good suggestions except 
for choice e, advising cessation of breastfeeding. 
The mother should be questioned carefully and, ide-
ally, observed regarding feeding technique. Before 
it is assumed that the mother has insufficient milk, 
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SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Elimination of your breastfeeding classes and lacta-
tion consultants is likely to cost your county signifi-
cantly more than it will save, and there are multiple 
studies to support your statement.

Studies in developed countries show that formula-fed 
infants have higher incidences of numerous infections 
and a higher rate of hospitalization when they become 
ill. GI tract infections, otitis media, bacteremia, urinary 
tract infections, diabetes, allergic disease, asthma, 
respiratory infections, and bacterial meningitis are 
significantly less common and less severe in breast-
fed infants. Some studies suggest improved bonding 
and IQ in infants who are breast-fed. Maternal benefits 
immediately postpartum include less anemia, quicker 
uterine involution, and birth control. Mothers who 
breast-feed benefit later in life with a lower incidence 
of breast cancer, ovarian cancer, type 2 diabetes, 
and hypertension and improved bone mineralization. 
These cost savings do not include the money saved 
from purchase of formula and bottles and the direct 
feeding costs.

The excess yearly medical costs for 1000 bottle-fed 
versus 1000 breast-fed infants are shown in Table 98-1 
based on a study performed in Arizona.

  Excess Medical Cost among 1000 Never–Breast-Fed versus 1000 Exclusive  
(>3 Months) Breast-fed Infants

Excess Services per Year/1000  
Never–Breast-Fed Infants

Total Excess Cost ($)

Office visits 1693 111,315

Follow-up visits 340 22,355

Medications 609 7669

Chest radiography 51 1836

Days of hospitalization 212 187,866

Total excess cost per year 331,041

Modified from Ball TM, Wright AL: Health care costs of formula-feeding in the first year of life. Pediatrics 103:870, 1999. Copyright 1999 American Academy of Pediatrics, with 
permission.

TABLE 98-1 

other possibilities should be excluded: errors in feed-
ing technique responsible for the infant’s inadequate 
progress; remediable maternal factors related to diet, 
rest, or emotional distress; or physical disturbances 
in the infant that interfere with eating or with weight 
gain. On occasion, infants who seem to be nursing 
well may not thrive because of milk insufficiency; 
in this case, increased frequency of feedings, and 
increased maternal nutrition and hydration, may be 
required. Usually, with a demonstrated slow weight 
gain, insufficient maternal milk supply is a strong 

possibility (most often because of infrequent or inad-
equate milk removal), and the mother needs to pump 
every 2 or 3 hours with a heavy-duty, double-pump-
ing, hospital-grade electric pump to bring it back. In 
the meantime, there may not be enough of her milk 
to get this baby back from the brink. This is one of 
the few situations in which formula really is needed. 
Referral to the La Leche League or a certified lac-
tation consultant is an alternative that can be rec-
ommended to this mother. The La Leche League 
is a volunteer organization composed of successfully 

   TEN STEPS TO SUCCESSFUL 
BREASTFEEDING

 1.  Have a written breastfeeding policy that is rou-
tinely communicated to all health care staff.

 2.  Train all health care staff in skills necessary to 
implement this policy.

 3.  Inform all pregnant women about the benefits 
and management of breastfeeding.

 4.  Help mothers initiate breastfeeding within one 
half-hour of birth.

 5.  Show mothers how to breast-feed and to main-
tain lactation, even if they should be separated 
from their infants.

 6.  Give newborn infants no food or drink other than 
breast milk, unless medically indicated.

 7.  Practice rooming in, that is, allow mothers and 
infants to remain together 24 hours a day.

 8.  Encourage breastfeeding on demand.
 9.  Give no artificial teats or pacifiers (also called 

dummies or soothers) to breastfeeding infants.
 10.  Foster the establishment of breastfeeding 

support groups and refer mothers to them on 
discharge from the hospital or clinic.

Modified with permission from UNICEF: The Baby-Friendly Hospital 
Initiative. Available at: www.unicef.org/programme/ 
breastfeeding/baby.htm#10. (Accessed on 8/3/15).

BOX 98-1

http://www.unicef.org/programme/breastfeeding/baby.htm
http://www.unicef.org/programme/breastfeeding/baby.htm
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nursing mothers willing to assist other mothers desir-
ing to nurse. If the mother is exhausted but able to 
successfully express sufficient milk, the husband or 
significant other may be able to assist the mother in 
feeding. This alternative is attractive because it gives 
the mother time to rest and to recover her strength. 
This infant should be reassessed soon after the pre-
viously mentioned interventions are undertaken to 
monitor nutritional progress. Infant formulas pro-
vide adequate nutrition for the infant and may be the 
last alternative. Although “breast is best,” a dogmatic  
approach to breastfeeding should be avoided. How-
ever, most breastfeeding problems can be solved 
without having to give up the multiple benefits of 
breast milk.

 14.  a. Constipation is a common problem in formu-
la-fed infants. It is extremely rare in breast-fed babies. 
In most infants, parents should understand that a 
daily bowel movement is not required, and glycerin 

suppositories may be used if necessary. Mineral oil 
and laxatives used for adults are not appropriate. For 
mothers who are breast- and bottle-feeding, this is 
an opportunity to encourage breastfeeding. For 
older infants, small amounts of prune juice may be 
given, and in a warm climate, water may be given; 
however, for young infants, water is not generally 
recommended. Less common conditions, such as 
Hirschsprung disease or, in the case of meconium 
ileus, cystic fibrosis, should be considered in severe 
cases.

 15.  c. Formula has no immunologic properties. The 
benefits of breast milk immunologically in the short 
and long term cannot be exaggerated. Breast milk is a 
living fluid, packed full of healthy antibodies.

 16.  b. Use of pacifiers is a major no, according to the 
Baby-Friendly Hospital Initiative developed by the 
WHO. Box 98-1 summarizes the 10 major points.

SUMMARY

 1.  Breastfeeding
Breastfeeding is recommended. Advantages of  

breastfeeding include convenience, digestibility, 
transfer of antiviral and antibacterial antibodies, 
decreased risk of allergic phenomena, maternal-in-
fant bonding, lower incidence of regurgitation, and 
no constipation. In addition, breastfeeding delays 
and reduces the incidence of infectious diseases 
and atopic diseases such as eczema, allergies, and 
asthma, and it may help prevent obesity and type 
1 diabetes. Breastfeeding has increased in frequen-
cy from a low point of 52% in the late 1980s to 
two thirds of postpartum women at discharge to-
day. Breastfeeding needs to be encouraged. Edu-
cation and planning should begin optimally during 
the early part of pregnancy. Lactation assistance  
by breastfeeding-knowledgeable health care pro-
fessionals after birth is important for first-time 
mothers. After delivery, before it is assumed that 
milk production is insufficient for the infant, health 
care professionals should consider errors in feed-
ing techniques, remediable maternal factors, such 
as lack of confidence or lack of support, anatom-
ic anomalies in the mother or infant, and physical 
disturbances in the infant. Appropriate latch-on 
is important to prevent nipple soreness, mastitis, 
and abandonment of breastfeeding (Fig. 98-1).  
Encouraging hospitals in our communities to be 
“baby-friendly” can also increase the number of 
successful breastfeeding mothers. Feeding should 
be on demand; although erratic in the first few 
months, infants tend to regulate themselves after 
a short time.

 2.  Vitamins, fluoride, and iron supplements
Vitamins are unnecessary for most babies, particu-

larly if maternal supplies during pregnancy were 
adequate. If the baby is not exposed to sufficient 
sunlight or is darkly pigmented, supplemental vi-
tamin D is recommended. The American Academy 
of Pediatrics now recommends 400 IU daily for all 
infants older than 2 months and, on the basis of 
consensus opinion, supplementation for breast-fed 
infants. Formula-fed infants generally do not need 
supplementation. Fluoride supplementation is un-
necessary if the community water supply contains 
1 ppm or more fluoride. Iron supplements (in the 
form of iron-fortified food) may be introduced at 
the age of 6 months to reduce the possibility of 
anemia.

 3.  Solid foods
Breast milk is an excellent food for at least the first 

year of life, and it may be continued as long as both 
mother and child like. Solid foods should be intro-
duced at approximately 3-4 months of age; intro-
duce one new food every 1 or 2 weeks.

 4.  Colostrum
The advantages of human colostrum and the immu-

nologic benefits of human milk are innumerable. 
Colostrum provides macrophages as well as viral 
and bacterial antibodies of the secretory IgA class. 
Colostrum also supplies immunomodulating agents, 
such as complement, lysozyme, lactoferrin, cyto-
kines, and interleukins.

 5.  Breastfeeding problems
Common breastfeeding problems include diffi-

culty with latch-on, positioning, mastitis, and 
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F IGURE 98-1  Appropriate latch-on. (Reproduced from Gabbe SG, ed: 
Obstetrics: Normal and Problem Pregnancies. ed 5. New York: Churchill 
Livingstone; 2007, with permission.)

SUMMARY—cont’d

 inadequate milk production. Most of these prob-
lems can be prevented with good education and 
observation of the infant feeding before discharge. 
Close follow-up after discharge at 48 to 72 hours 
and availability of a health worker to counsel the 
mother will increase the likelihood of successful 
breastfeeding.

 6.  Growth and development
The minimum standard for the neonate is a weight 

gain of 30 g/day. All infants should regain their 
birth weight by 10 to 14 days. Frequent wet diapers 
and stools, coupled with return to birth weight, are 

good measures of adequate feeding at the 2-week 
visit.

 7.  Drugs used during lactation
As a general rule, any drug that can be given safely to 

a neonate is probably safe to use during breastfeed-
ing. The American Academy of Pediatrics publishes 
a review of drugs and chemicals that can be safe-
ly used during lactation. Although the “jury is still 
out” in terms of studies, the prime contraindication 
to breastfeeding in the United States and developed 
countries is maternal human immunodeficiency vi-
rus infection.
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C H A P T ER  99

Colic

CLINICAL CASE PROBLEM 1

“Make Her Stop Crying!”

A distressed mother sees you for the first time and 
states that her 5-week-old daughter has been crying 
nonstop for 2 weeks. Her husband states that he is 
leaving for a business trip. The father notes that their 
son had to have a “stomach operation” in the fifth week 
of life “for vomiting and pain.” The baby cries for 3 or 
4 hours continuously, mainly in the afternoons, clench-
ing her fists and pulling her legs toward the abdomen. 
The child is not suffering from diarrhea, and she passes 
flatus when she cries. You observe an adequate weight 
gain on the growth chart.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  In this case, you will:
 a.  perform the minimum necessary laboratory tests: a 

complete blood count (CBC), urinalysis, and chest 
radiograph

 b.  reassure the mother of the benign nature of the 
problem

 c.  obtain a computed tomography scan of the abdomen
 d.  order an ultrasound study to rule out pyloric stenosis
 e.  perform a thorough history and physical 

examination

 2.  After a complete history and physical examination, 
what is the first laboratory test you should undertake?

 a.  CBC
 b.  erythrocyte sedimentation rate (ESR) and CBC 

with complete white count
 c.  chest radiograph followed by tympanometry
 d.  urinalysis
 e.  chemistry panel, CBC, and ESR

 3.  To establish the diagnosis of colic, you will use:
 a.  history and physical examination and the necessary 

laboratory workup
 b.  the Wessel criteria (i.e., the rule of 3’s)
 c.  the Wessel criteria after organic reasons for crying 

have been ruled out
 d.  “test for a cure” by changing from cow’s milk to a 

hypoallergenic formula and reassessing this in 7 days
 e.  treatment with dicyclomine (Bentyl) for 1 week to 

decrease abdominal spasms

 4.  You diagnose the child with infantile colic. A known 
cause of infantile colic is:

 a.  increase in feeding frequency or underfeeding
 b.  allergy to cow’s milk formula (food protein–induced 

enterocolitis syndrome)

 c.  parental stress level, as well as the number of sib-
lings at home

 d.  premature delivery or intrauterine growth slowing
 e.  there are no established causes of infantile colic

 5.  Infantile colic is described as:
 a.  unprovoked, unrelieved crying, starting in the after-

noon hours and accompanied by the child’s having 
clenched fists and pulling its legs toward the abdomen

 b.  unpredictable crying occurring 24 hours a day and 
usually increasing with maternal fatigue

 c.  more common in infants who are breast-fed
 d.  always a herald of psychological disorders in 

childhood
 e.  easily relieved by promethazine (Phenergan) and 

dicyclomine (Bentyl)

The parents are exhausted and frustrated, and they ask 
what they can do to restore some quiet to their home. 
You review the subject history to make intervention 
recommendations.

 6.  A contributing factor in infantile colic is because of:
 a.  maternal smoking
 b.  parental stress levels and marital status
 c.  ethnicity (the condition is more common among 

Native Americans)
 d.  low income
 e.  breastfeeding

 7.  Proven drug regimens in colic are:
 a.  antibiotics and herbal teas
 b.  antispasmodics such as dicyclomine (Bentyl) and 

hyoscyamine (Levsin)
 c.  alternating Tylenol and Motrin adjusted dose
 d.  “antiallergic” drugs (e.g., diphenhydramine [Bena-

dryl]) because the basis of colic is hypersensitivity 
to milk

 e.  none of the above

 8.  Possible treatment strategies for infant colic are:
 a.  close follow-up with a physician or other medical 

caregiver with visits every 1-2 weeks.
 b.  avoidance of nuts, eggs, milk, and wheat in the 

nursing mother and (rarely) a trial of whey hydroly-
sate or soy formula

 c.  parental reassurance; providing a warm, guilt-free 
environment in which family members can express 
their fears and frustration

 d.  hospitalization of mother and child in extreme cases 
of parental exhaustion

 e.  all of the above

ANSWERS

 1.  e. The diagnosis of infantile colic (like appendici-
tis) is clinical and is established after a thorough his-
tory and physical examination. Although we tend to 
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think of colic as an abdominal process, a complete 
evaluation of all organ systems must be performed. 
Other causes of inconsolable crying in an infant must 
be ruled out with a thorough history and physical. 
Laboratory and imaging tests are generally not nec-
essary; diagnostic investigations should be guided 
by abnormalities noted on history and the physical 
exam. Parental reassurance will follow the estab-
lishment of a firm diagnosis. The history of possible 
pyloric stenosis with the first sibling does not change 
your approach. Although it predominantly affects 
boys, pyloric stenosis has a 3% to 9% recurrence in 
the first-degree sibling.

 2.  d. Organic causes must be ruled out. Colic is a diag-
nosis of exclusion. Because children in this age group 
do not localize infection like adults do, non-specific 
signs and symptoms are important; fever, decrease in 
food intake, excessive sleepiness, and the like should 
alert the physician. Of all the tests mentioned, a uri-
nalysis has the highest yield (Fig. 99-1). You must rule 
out infections such as urinary tract infection, otitis 
media, pharyngitis, pneumonia, and meningitis; visu-
alize the infant’s eye to exclude corneal abrasion; and 
exclude the possibility of abdominal processes, such 
as intussusceptions and volvulus. A complete derma-
tological examination should follow because a hair 
tourniquet (strangulation of a toe, finger, or penis by 
a knot of hair) is a frequent reason for inconsolable 
crying.

 3.  c. After all organic reasons for inconsolable crying 
have been ruled out, the Wessel criteria are used (the 
rule of 3’s). The child is described as crying more 
than 3 hours daily, for 3 days or more a week, during 
a 3-week period or longer. The infant is typically 3 
weeks to 3 months old. Remember that crying for up 

to 2.2 hours a day is considered “normal.” Colic rarely 
continues beyond 3 months of age.

 4.  e. The point to remember is that there is no known 
or established cause of infantile colic. Although over-
feeding and underfeeding, air swallowing, and cow’s 
milk have been implicated, none has been proved as 
the cause of colic. Maternal food allergy has been sus-
pected in breast-fed children, and research suggests 
that changing to a low-allergen diet might decrease 
colic. The stress encountered by the parents should be 
dealt with, but it is not a causative factor. Cow’s milk 
allergy causes an enterocolitis in children during their 
first year of life. On occasion, these children are also 
allergic to soy and, unlike the patient described here, 
present with diarrhea, vomiting, and weight loss.

 5.  a. The key to understanding colic is that holding 
the child, riding in a car, and changing formula may 
reduce actual crying time but rarely stop it. Phenergan 
has a black box warning because of respiratory depres-
sion in children younger than 2 years with fatal conse-
quences. Bentyl is contraindicated before the age of 6 
months because of the increased risk of apnea.

 6.  a. Studies have shown that maternal smoking dou-
bles the occurrence of colic. All the other choices have 
been speculated in the past or present to be possible 
contributing factors to infantile colic but not demon-
strated to be so. Prevalence is not increased in dif-
ferent ethnic groups, and the average patient most 
commonly belongs to a middle-class family. Colic is 
slightly less frequent in breast-fed children.

 7.  e. Most medications are ineffective and might even 
be dangerous. Because we do not know what causes 
colic, our treatment is mainly supportive. Herbal teas 
including vervain, licorice, chamomile, and fennel are 
used by parents to relieve colic. They can cause mal-
nutrition because of a decrease in formula intake, and 
they should be used with extreme caution.

 8.  e. Choice d is of particular interest. Colic can cause 
severe familial stress and may lead to child abuse so 
respite care or hospitalization (of the parent and child) 
may be necessary. In extreme cases, sedation may be 
offered. Calm the parents, relieve any guilt associated 
with colic, and reassure them that colic usually disap-
pears by 3 months of age. Frequent scheduled visits 
might be particularly helpful with reiteration of the 
child’s normal development and good weight gain. 
Some families find it very difficult to have nothing to 
do whilst awaiting the spontaneous remission, so out-
lining some soothing strategies can be helpful (e.g., 
use of a pacifier, rocking the infant, warm bathes, tak-
ing the infant for a ride in the car) and can give the 
parents activities to pursue that may have some bene-
ficial effect.

No
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the Wessel
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Is the child febrile?

Yes
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FIGURE 99-1 Evaluation of inconsolable crying. UTI, urinary tract infection.
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SUMMARY

When faced with a child with inconsolable crying:
 1.  Rule out organic causes, that is, fever, pharyngitis, oti-

tis media, nausea and vomiting, rectal bleeding, and 
abdominal mass.

 2.  Think of colic: 25% of all children have it.
 3.  Apply the rule of 3’s: the child cries for at least 3 hours 

daily, 3 days a week, for at least 3 weeks, starting before 
3 months of age.

 4.  Boys and girls are affected in equal numbers, and the 
condition crosses social lines.

 5.  Encourage/assist smoking mothers to stop or not 
smoke in the house.

 6.  No medication is known to help.
 7.  Developing a supportive relationship with frequent 

visits helps parents feel supported.
 8.  The stress experienced by the entire family with an 

excessively crying infant is a major problem. Careful 
observation for signs of depression, or possible harm 
to the child in an attempt to stop the crying, should be 
a part of the ongoing support visits.

 9.  Some research supports changing to maternal low-al-
lergen diet in the case of the breast-fed infant (elimina-
tion of nuts, milk, soy, and fish) and a possible change 
to whey hydrolysate in the formula-fed baby.

C H A P T ER  100

Immunizations

CLINICAL CASE PROBLEM 1

A 4-Month-Old Infant Who Missed His Shots 
Because of a Cold at 2 Months of Age

A 4-month-old infant is brought to your office by his 
mother to see you for the first time. The infant and his 
family recently moved to the area. The mother states 
that when she came for a 2-month examination, the 
nurse practitioner said the child had a “cold” and so 
could not receive his immunizations. His mother is con-
cerned because he has gotten only his first hepatitis B 
immunization in the hospital. He is bottle-fed and stays 
with a relative while the mother works. The infant has 
had upper respiratory symptoms for the past week but, 
according to the mother, he is happy, interactive, afe-
brile, and feeding well. On physical examination, the 
child is found to have an appropriate weight and height 
for his age; the child also smiles and interacts as would 
be expected. The rest of the examination finds noth-
ing abnormal, with the exception of minimal clear nasal 
discharge.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which immunizations should be given to this child 
now, according to the Advisory Committee on 
Immunization Practices (ACIP) recommendations?

 a.  Hepatitis B, (Hep B), diphtheria–tetanus–acellular 
pertussis (DTaP), pneumococcal conjugate vac-
cine (PCV13), inactivated poliomyelitis vaccine 
(IPV), Haemophilus influenzae type b (Hib)

 b.  Hepatitis B, DTaP, PCV13, IPV, Hib, rotavirus
 c.  DTaP, PCV13, IPV, Hib
 d.  Hepatitis B, pneumococcal polysaccharide vaccine 

(PPV), IPV, Hib
 e.  Hepatitis B, DTaP, PPV, IPV, Hib, rotavirus

 2.  When do you ask the mother to return to give the 
child “catch-up” immunizations?

 a.  2 weeks and give DTaP, PCV13, IPV, Hib, 
rotavirus

 b.  4 weeks and give DTaP, PCV13, IPV, Hib
 c.  4 weeks and give Hep B, DTaP, PCV13, IPV, Hib
 d.  Just have the mother return at 6 months to get 

the routine vaccinations—no further catch-up is 
required

 e.  All of the above are acceptable
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 3.  Which of the following statements regarding future 
immunizations for the child is true?

 a.  be careful never to give an immunization with a 
low-grade fever because the child could react

 b.  he should be given his measles-mumps-rubella 
(MMR) vaccine at 9 months to make sure he does 
not miss it

 c.  reimmunize him according to the catch-up sched-
ule and reassure the mother that a mild upper 
respiratory infection is no contraindication to 
immunization

 d.  because he is late getting his first immunization, 
he is more likely to have a severe reaction

 4.  Which of the following statements is true regarding 
hepatitis B vaccine in children?

 a.  an extra dose should never be given
 b.  it is recommended as a routine immunization, and 

the first dose should not be given before the age of 
2 months

 c.  for infants of HBsAg- positive mothers, hepatitis 
B immune globulin must be given with the Hep B 
vaccine within 12 hours of birth, to prevent trans-
mission of Hep B.

 d.  the third dose may be given within 4 weeks of the 
second dose, but no sooner

 5.  Which of the following statements is true regarding 
the rotavirus vaccine?

 a.  both of the newer vaccines for rotavirus, given in 2 
or 3 doses, have no associated risk of intusseption

 b.  the first dose is routinely given at 2 months, and 
may not be given after 14 weeks 5 days of age

 c.  the final dose may be given as late as 12 months of 
age

 d.  the two currently available rotavirus vaccines are 
injectable

 e.  because breast-fed babies never get rotavirus, the 
vaccine should not be given to them

 6.  Which of the following is a contraindication to 
immunization?

 a.  prematurity
 b.  recent exposure to an infectious disease
 c.  current antimicrobial therapy
 d.  moderate or severe illness with or without a fever
 e.  history of penicillin or other allergies

 7.  Which of the following statements regarding immu-
nization against H. influenzae (the Hib vaccine) is 
(are) true?

 a.  the vaccine prevents meningitis as well as some 
other conditions caused by H. influenzae

 b.  the first dose of Hib vaccine should be given at the 
age of 2 months

 c.  if a child presents late for immunizations, the full 
series of the vaccine may not be required

 d.  the Hib vaccine has not decreased the incidence of 
otitis media in infants and children

 e.  all of the above

 8.  Which of the following vaccines is (are) recom-
mended for first administration at 12 to 15 months of 
age?

 a.  MMR
 b.  varicella and MMR
 c.  varicella
 d.  hepatitis A
 e.  varicella, MMR, and hepatitis A

 9.  by the time a child reaches 7 years of age, how many 
doses of DTaP should have been administered?

 a.  2 doses
 b.  3 doses
 c.  4 doses
 d.  5 doses
 e.  none of the above

 10.  Which of the following statements about tetanus 
and diphtheria toxoids and acellular pertussis vaccine 
(Tdap) is false?

 a.  Tdap is routinely given to adolescents at 11 to 12 
years, followed by Td every 10 years

 b.  Tdap is recommended during the third trimester 
of each pregnancy, at 27-36 weeks’ gestation, to 
decrease the risk of pertussis in infants.

 c.  Tdap is given to children >age 7 who did not com-
plete the primary series (had less than 5 doses) of 
DTaP

 d.  Tdap should be given in place of Td every 10 
years to all adults to decrease pertussis risk in the 
population

 11.  Which of the following vaccines is not recommended 
for a well-child visit at the age of 11 to 13 years in a 
girl who is up to date on her vaccines?

 a.  Hepatitis B
 b.  Meningococcal conjugate vaccine
 c.  Tdap
 d.  Human papillomavirus (HPV)
 e.  Influenza (in season)

 12.  Which of the following is true regarding the HPV 
vaccine (Gardasil)?

 a.  it is only available for adolescent females
 b.  it is recommended for girls as young as 9 years, 

but routine vaccination is recommended for girls 
aged 11 or 12 years, with catch-up recommended 
for girls and women aged 13 to 26 years

 c.  it cannot be given past age 18 years
 d.  it is not recommended for adolescent boys rou-

tinely, but only for high-risk
 e.  it is effective against all strains of human papilloma 

virus
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 13.  Which of the following is true concerning recent 
recommendations for influenza vaccination in ado-
lescents and children?

 a.  LAIV (live attenuated influenza vaccine) should 
never be used before 18 years of age

 b.  all children older than 6 months should receive 
seasonal influenza vaccination

 c.  all children (6 months to 18 years) should receive 
two doses of influenza vaccine each year

 d.  children have a higher incidence of reaction to 
influenza vaccine

 e.  children rarely suffer from flue: immunization is to 
protect the elderly

CLINICAL CASE PROBLEM 2

A 12-Month-Old Infant Whose Parents Refuse 
Vaccination

Patient is a 12-month-old male who presents for a 
well-child check. His parents inform you that they have 
chosen to delay immunizations until he is 2 years old, 
because they are afraid the vaccines could cause 
autism or hurt his immune system.

 14.  Which of the following are causes for vaccine hesi-
tancy resulting in delay or refusal of immunizations?

 a.  belief that vaccinations are not safe
 b.  belief that the disease is not dangerous
 c.  belief that the provider does not have the patient’s 

best interest at heart
 d.  all of the above are true

 15.  Which interventions may assist physicians in helping 
parents to decide to vaccinate their children?

 a.  reassuring parents that no vaccines have been  
associated with any side effects other than rare 
anaphylaxis and local reactions to the shot

 b.  reassuring parents that despite extensive research, 
no association between thimerosal containing vac-
cines and autism has ever been found

 c.  reminding parents that regardless of their con-
cerns, they had better vaccinate their child or 
could be in danger of “child abuse”

 d.  dismissing any patients from their practice whose 
parents refuse immunization

 16.  Pockets of unvaccinated children have led to an 
in crease in which vaccine-preventable diseases over 
the past few years?

 a.  measles and pertussis
 b.  diphtheria and pertussis
 c.  hepatitis B and hepatitis A
 d.  invasive pneumococcal disease
 e.  rotavirus

ANSWERS

 1.  a. Hepatitis B, DTaP, PCV13, IPV, and Hib 
should be given to this child, just enough as is rec-
ommended routinely at 2 months of age. His vacci-
nation should not have been withheld because of a 
mild upper respiratory infection. Rotavirus vaccine 
may not be initiated because the child is older than 
14 weeks 6 days, and the maximum age for the third 
dose is 8 months. PCV13, not PPSV23, should be 
given routinely to infants and young children. Hep-
atitis B is usually given at birth, 2, and 6 months, but 
it is given to this child to replace the missed 2-month 
vaccine.

 2.  b. According to the catch-up immunization sched-
ule, no vaccine may be given at an interval of less than 
4 weeks. All of his previously given vaccines (DTaP, 
Hib, PCV13, and IPV) may be given at the visit in 4 
weeks except for his third hepatitis B vaccine, which 
requires a minimum interval of 8 weeks between 
doses 2 and 3, and age older than 24 weeks.

 3.  c.  A mild upper respiratory infection is not a con-
traindication to vaccination, and late vaccination 
is not a predictor of more severe adverse reactions. 
This child should follow routine vaccination sched-
ules once he has “caught up.” MMR cannot be given 
before 12 months.

 4.  c. Vaccination against hepatitis B is routinely rec-
ommended for all children born in the United States. 
The recommended schedule for hepatitis B immuni-
zation is birth, 1-2 months, and 6-18 months. If an 
infant’s mother is hepatitis B surface antigen (HBsAg) 
positive, the infant must be given HBIG with the birth 
dose of the vaccine within 12 hours to prevent trans-
mission of Hep B. The second dose should be given 
1-2 months after the birth dose (minimum 4-week 
interval), and the third dose must be given at older 
than 24 weeks, generally at 6-12 months. For infants 
who are given a combined vaccine, giving an addi-
tional dose at 4 months of age is not a problem. The  
perinatal hepatitis B program has been successful in 
dramatically decreasing transmission from mother 
to infant through routine screening and appropriate 
treatment at birth.

CLINICAL CASE MANAGEMENT PROBLEM

Discuss some of the important changes in the immu-
nization schedule for children and adolescents and 
the rationale behind them. Discuss how epidemio-
logic data have been important in developing these 
recommendations.
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 5.  b. The first dose is routinely given at 2 months 
and may not be given after 14 weeks and 5 days of 
age. Two oral rotavirus vaccines are now available, 
RV1 (2-dose at 2 and 4 months) and RV5 (3-dose at 
2, 4, 6 months) . Rotavirus is the most common cause 
of severe gastroenteritis in infants and young chil-
dren worldwide. There is an association with intus-
susception, however, and the risk of 0.79/100,000 is 
minimal compared to 40,000 fewer hospitalizations 
for diarrheal illnesses after the first dose. Although 
breastfeeding is protective and decreases sever-
ity, the vaccine is recommended for breast-fed and 
bottle-fed infants, and infants in low- and high-risk 
countries.

 6.  d. There are three true contraindications to the 
administration of childhood immunizations: (1) an 
anaphylactic reaction to a vaccine; (2) an anaphylac-
tic reaction to a vaccine constituent, contraindicat-
ing the use of vaccines containing that substance; 
and (3) moderate or severe illness with or without 
a fever. Mild acute illness with or without a fever is 
not a contraindication. Convulsions, encephalopa-
thy, collapse, or shock-like state within 48 hours of 
receipt of any vaccine is a cause for concern and may 
be considered a contraindication to further vaccina-
tion. Such episodes, which had been related to the 
whole-cell DTP vaccine, are extremely rare with the 
acellular DTaP vaccine. For live attenuated vaccines, 
known immunodeficiency and pregnancy are also 
contraindications.

 7.  e. Vaccination against Hib is recommended as a 2 
or 3 dose primary series (depending on the type of 
vaccine) and a booster dose at 12-15 months. PRP-
OMP, a 2-dose primary series at 2 and 4 months has a 
more rapid immune response after the first dose, and 
is recommended for use in Alaskan natives and Amer-
ican Indians. PRP-T is given in 3 doses at 2,4, and 6 
months. Both require a booster at 12-18 months. For 
unvaccinated healthy children 15 months and older, 
only one Hib dose is required. Meningitis caused 
by this organism usually occurs between the ages 
of 1 month and 4 years. Other significant infections 
caused by H. influenzae include acute epiglottitis, 
pneumonia, septic arthritis, cellulitis, osteomyelitis, 
pericarditis, and bacteremia. Hib immunization has 
dramatically decreased Hib meningitis and invasive 
disease, but not otitis media, which is due to non-
typable strains. For healthy children 15 to 59 months 
of age without previous immunization, only one dose 
of Hib vaccine is recommended.

 8.  e. Three vaccinations are given for the first time at 
12 to 15 months of age: MMR, varicella, and hepa-
titis A. They can be administered at the same time, 
but if not, at least a 4-week interval needs to separate 

varicella and MMR. Hepatitis A was previously given 
at 2 years, but it is now recommended to be given at 
12 months, followed by a booster dose 6 to 12 months 
later.

 9.  d. By the time a child reaches 7 years of age, five 
doses of DTaP should have been administered. 
DTaP is given at 2, 4, 6, and 12 to 18 months and at 
4 to 6 years of age.

 10.  d. Tdap—tetanus toxoid, reduced diphtheria 
toxoid, and acellular pertussis vaccine—is given 
routinely to adolescents ages 11 or 12 years who 
finished their primary series (5 doses of DTaP). 
Tdap is now also recommended for children >7 
years who did not complete their primary series. 
If more than one “catch-up” dose is required, Td 
should be used for subsequent doses. Adolescents 
aged 13 to 18 years who missed the 11- or 12-year 
booster dose should also receive a single dose of 
Tdap if they have completed the childhood DTaP 
series. Subsequent Td boosters are recommended 
every 10 years. Tdap is recommended during the 
third trimester of pregnancy (27-36 weeks pre-
ferred) for each pregnancy in order to decrease 
transmission to infants under 2 months of age, the 
group with the highest rate of mortality and mor-
bidity from pertussis.
Tdap is now approved even for adults over age 65 years, 
and every adult should be given this vaccine once in 
place of one Td booster. Caretakers/relatives in con-
tact with young infants who have not received Tdap 
previously should get a single dose of Tdap as soon as 
possible.

 11.  a. Routine adolescent vaccines include Tdap, 
meningococcal, and HPV vaccine. If the patient is up 
to date on vaccines, the hepatitis B series should be 
complete.

 12.  b. The HPV vaccine is now available as a bi-valent 
vaccine (against types 16 and 18, which cause 70% 
of cervical cancers) for females, and a quadrivalent 
vaccine, (against types 6 and 11 as well) for females 
and males, recommended in a three-dose schedule 
at 0, 1-2, and 6 months. The routine vaccination 
with HPV is recommended for girls and boys aged 
11 or 12 years; the vaccination series can be started 
as young as 9 years; a catch-up vaccination is recom-
mended for girls and boys age 13-18 years who have 
not been fully vaccinated. A history of sexual activ-
ity is not a contraindication to vaccination; however, 
the vaccine is most effective if given prior to sexual 
activity.

 13.  b. According to the ACIP, all children older than 6 
months should receive seasonal influenza vaccination. 
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Influenza vaccine, available as a quadrivalent or triva-
lent inactivated vaccine and a quadrivalent live acti-
vated vaccine, is recommended for all children and 
adolescents older than 6 months. As of the 2014-15 
season, live active influenza virus (LAIV) is now rec-
ommended as preferred for healthy children aged 2 
to 8 years who have no contraindications (asthma, 
wheezing, egg allergy). Children younger than 8 
years receiving the seasonal influenza vaccine for the 
first time should receive two doses at least 4 weeks 
apart unless they have received at least one flu vaccine 
since July 1, 2010. If a child can eat scrambled eggs, 
he or she is likely able to take the vaccine, but those 
with anaphylaxis to eggs should not. Children do suf-
fer from influenza, and the highest mortality rate is 
among the very young and very old. Vaccination of 
pregnant mothers is now recommended to protect 
the mother as well as provide immunity to infants 
under 6 months of age.

 14.  d. All of the above. Belief that vaccinations are not 
safe, belief that the disease is not dangerous, and belief 
that the provider or clinic does not have the patient’s 
best interest at heart are all reported as health belief 
systems leading to vaccine hesitancy. Vaccine hesi-
tancy leading to vaccine delay or refusal has become 
an increasing problem in the United States. The very 
success of immunizations has resulted in many par-
ents never having seen the disease and thus doubting 
the need for protection from it. Educating parents 
about safety monitoring by the CDC through the 

Vaccine Adverse Event Reporting system (VAERS), 
Vaccine Safety Data link (VSD), and Clinical Immu-
nization Safety Assessment (CISA) may be helpful. 
Many resources are available to physicians to assist in 
giving parents accurate information about vaccines, 
as well as to document those parents who refuse vac-
cination (see below).

 15.  b. Reassuring parents that, despite extensive 
research, no association between thimerosal-contain-
i ng vaccines and autism has ever been found may be 
helpful in their understanding about vaccine safety. 
The Institute of Medicine has produced an excel-
lent resource for clinicians, with the associations 
between potential reactions or safety issues and those 
for which no association was found. Vaccines can, 
of course, have side effects, but these are minimal 
compared to the risk of the disease. Making threats 
to parents, or not allowing them to come for routine 
care, has not been shown to be effective in encourag-
ing immunization.

 16.  a. The current large increase in measles cases, as 
well as outbreaks in the last 2 years, has been related 
to pockets of lack of immunization due to religious or 
other objections, as well as importation of the disease. 
Though waning pertussis immunity after introduc-
tion of the acellular pertussis vaccine has played a role 
in the increase of cases, parental delay and refusal of 
immunization is another factor causing the increase 
in pertussis cases.

SUMMARY

Physicians have more data than ever before to reassure 
patients that vaccinations are safe and effective, yet large 
pockets of unimmunized children continue to lead to  
outbreaks of vaccine preventable disease. Vaccine hes-
itancy is a complex problem that leads to delayed or 
refused immunization; efforts to address this concern 
continue to challenge physicians but remain critical to 

ensure continued protection from vaccine-preventable 
diseases (Figure 100-1). Immunization of children con-
tinues to be one of the most cost-effective measures of 
modern medicine.

Updated schedules are available at http://www.cdc 
.gov/vaccines/schedules/hcp/imz/child-adolescent.html. 
(Accessed on 8/3/15)

http://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
http://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
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F IGURE 100-1  Catch-up immunization schedule for persons aged 4 months to 18 years. (Available at http://www.cdc.gov/vaccines/recs/schedules/
child-schedule.htm#hcp.) (Accessed on 9/14/15)

http://www.cdc.gov/vaccines/recs/schedules/child-schedule.htm
http://www.cdc.gov/vaccines/recs/schedules/child-schedule.htm
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ADDIT IONAL QUESTIONS FOR ELECTRONIC 
DATA BANK

 1.  Which of the following vaccines are recommended 
for children who have sickle cell disease (functional 
splenectomy) or splenectomy, but not for routine 
vaccinations?

 a.  PCV13 (pneumococcal conjugate vaccine) and 
PPSV23 (pneumococcal polysaccharide)

 b.  Hep B and Hib vaccine
 c.  PPSV23 (pneumococcal polysaccharide) and 

meningococcal vaccine
 d.  Hib vaccine and meningococcal vaccine

 2.  An immunosuppressed child presents at 12 months of 
age. Which vaccinations likely will be contraindicated?

 a.  DTaP and IPV
 b.  Hib and MMR
 c.  MMR and varicella
 d.  Hep A and Hep B

 3.  Which vaccinations (or tests) should be given in the 
following order to avoid compromising immunologic 
response?

 a.  PCV13 prior to PPSV23 (with minimum 8 weeks 
apart)

 b.  MMR after TB skin test (PPD)
 c.  MMR after varicella
 d.  Hib after DTaP
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C H A P T ER  101

Fever

CLINICAL CASE PROBLEM 1

A 15-Month-Old Child with Persistent Fever

A 15-month-old with a temperature of 39° C is seen 
in your office for the fourth time this month with unex-
plained intermittent episodes of fever. The mother has 
used children’s ibuprofen to treat the fever and has been 
able to bring the temperature down to 38° C. However, 
the mother is now frustrated because this is her fourth 
visit to the office and nobody knows why her child is 
continuing to have these fevers. The child is not in day-
care and has no history of any serious illnesses, travel, 
or sick contacts. The child has had no symptoms of an 
upper respiratory infection.

On examination, the child is found actively playing 
with his toys. He does not look ill or toxic. His rectal 
temperature is 39° C. The findings on the head, neck, 
lung, cardiovascular, abdominal, neurologic, and mus-
culoskeletal examination are all normal.

Your clinical judgment is that the child looks well and 
has no serious illness.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is your diagnosis at this time?
 a.  recurrent viral infection
 b.  fever without a source
 c.  infantile febrile response
 d.  fever of unknown origin (FUO)
 e.  periodic fever, aphthous ulcers, pharyngitis, and 

adenopathy (PFAPA) syndrome

 2.  What is the most appropriate next step in the workup 
of this patient?

 a.  obtain an immediate consultation with an infec-
tious disease specialist

 b.  prescribe antibiotics empirically
 c.  order a complete blood count (CBC) and urinalysis
 d.  obtain a more detailed history
 e.  obtain a chest radiograph

 3.  Which of the following represents the strict defini-
tion of FUO?

 a.  fever in a child that persists for more than 1 month
 b.  fever for more than 3 weeks with no diagnosis after 

three outpatient visits or 3 days in the hospital
 c.  fever for more than 6 weeks and no diagnosis after 

1 week of intelligent and intensive evaluation in 
the hospital

 d.  b and c
 e.  all of the above

 4.  Which of the following is the one preliminary diag-
nosis in this case that you should always consider?

 a.  drug fever
 b.  factitious fever
 c.  occult bacteremia
 d.  malignant neoplasm
 e.  collagen vascular disease

 5.  The mother is frustrated and wants to know what 
initial test you are going to do to determine what is 
going on with her son. Which of the following will 
you tell her?

 a.  chest radiograph
 b.  lumbar puncture
 c.  white blood cell (WBC) count
 d.  urine culture
 e.  blood culture

 6.  What is the most common organism causing occult 
bacteremia in children?

 a.  Haemophilus influenzae
 b.  Mycoplasma pneumoniae
 c.  Streptococcus pneumoniae
 d.  Salmonella
 e.  Neisseria meningitidis

Suggested Reading
American Academy of Pediatrics. Addressing common con-

cerns of vaccine-hesitant parents. http://www2.aap.org/ 
immunization/pediatricians/pdf/vaccinehesitant% 
20parent_final.pdf (Accessed on 8/3/15)

American Academy of Pediatrics. Documenting parental refusal 
to have their children vaccinated. http://www2.aap.org/ 
immunization/pediatricians/pdf/refusaltovaccinate.pdf 
(Accessed on 8/3/15)

Institute of Medicine. Adverse effects of vaccines: evidence and cau-
sality. Washington, DC: The National Academy Press; 2011.

AAFP. Childhood Immunization schedule. 2015 (Accessed on 
8/3/15). http://www.aafp.org/patient-care/immunizations/ 
schedules/child-schedule.html.

May include immunization schedules and catch-up 
schedules from http://www.cdc.gov/vaccines/schedules/ 
hcp/imz/child-adolescent.html (Accessed on 8/3/15).

http://www2.aap.org/immunization/pediatricians/pdf/vaccinehesitant%20parent_final.pdf
http://www2.aap.org/immunization/pediatricians/pdf/vaccinehesitant%20parent_final.pdf
http://www2.aap.org/immunization/pediatricians/pdf/vaccinehesitant%20parent_final.pdf
http://www2.aap.org/immunization/pediatricians/pdf/refusaltovaccinate.pdf
http://www2.aap.org/immunization/pediatricians/pdf/refusaltovaccinate.pdf
http://www.aafp.org/patient-care/immunizations/schedules/child-schedule.html
http://www.aafp.org/patient-care/immunizations/schedules/child-schedule.html
http://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
http://www.cdc.gov/vaccines/schedules/hcp/imz/child-adolescent.html
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 7.  The most common cause(s) of recurrent fever occur-
ring at regular intervals in a child is (are) which of the 
following?

 a.  PFAPA syndrome
 b.  Epstein-Barr virus
 c.  parvovirus B19
 d.  cytomegalovirus
 e.  all of the above

 8.  What is the most common condition seen in infants 
with occult bacteremia?

 a.  cellulitis
 b.  pneumonia
 c.  otitis media
 d.  pharyngitis
 e.  osteomyelitis

 9.  Which of the following statements regarding the 
presumptive use of antibiotics in infants with FUO is 
(are) false?

 a.  presumptive use of antibiotics in infants with FUO 
decreases morbidity and mortality

 b.  the later the use of antibiotics, the greater the risk 
of morbidity and mortality

 c.  presumptive use of oral antibiotics reliably pre-
vents the risk of meningitis

 d.  all of the statements are false
 e.  b and c

 10.  In a child between the ages of 3 and 36 months, the 
probability of occult bacteremia is decreased if:

 a.  temperature is below 39° C
 b.  WBC range is between 5000 and 15,000 cells/mm3

 c.  there is a negative exposure history
 d.  all of the above decrease the probability
 e.  none of the above decrease the probability

 11.  Recent developments in pediatric care have caused 
rethinking of the presumptive treatment and labo-
ratory evaluation of the febrile child. The develop-
ments include:

 a.  decrease in H. influenzae type b infection through 
immunization

 b.  increase in poliomyelitis because of reduced immu-
nization levels

 c.  widespread use of conjugated pneumococcal vaccine
 d.  a and c
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 3-Year-Old with a Rash and Fever

A 3-year-old girl presents to the family health center 
with a fever for the past 36 hours. Maximum tempera-
ture was 40° C at 2 am, which decreased to 38.7° C with 
children’s ibuprofen. Her appetite and fluid intake have 
decreased during the past 24 hours.

Physical examination shows an ill-looking child. Her 
temperature is 37.2° C. The skin has a macular-papular 
petechial rash on the chest and back. The remainder of 
the physical examination is normal.

 12.  Which of the following best describes your clinical 
impression at this time?

 a.  viral syndrome
 b.  meningitis
 c.  sepsis
 d.  b and c
 e.  any of the above

 13.  Which laboratory testing would you order at this 
time?

 a.  CBC
 b.  blood culture
 c.  urine culture
 d.  lumbar puncture
 e.  all of the above

 14.  Which of the following is the most likely organism 
that you need to consider in this situation?

 a.  S. pneumoniae
 b.  H. influenzae
 c.  N. meningitidis
 d.  M. pneumoniae
 e.  Listeria monocytogenes

 15.  Which one of the following antibiotics would you 
consider in the treatment of this condition?

 a.  ceftazidime (Fortaz)
 b.  ceftriaxone (Rocephin)
 c.  ampicillin-sulbactam (Unasyn)
 d.  azithromycin (Zithromax)
 e.  ciprofloxacin (Tequinol)

 16.  What would you do next concerning this patient?
 a.  immediate hospitalization
 b.  outpatient antibiotics
 c.  symptomatic treatment with analgesics and anti-

pyretics only
 d.  blood and urine cultures with outpatient follow-up 

in 24 hours
 e.  all of the above

ANSWERS

 1.  d. This child has a fever of unknown origin (FUO). 
Most FUOs are the result of atypical manifestation of 
common illnesses. A thorough evaluation, including 
history, physical examination, and selected tests, will 
reveal the etiology in most cases. Fever without local-
izing signs and symptoms is a common diagnostic 
dilemma for physicians caring for children less than 
2 years. The classic definition of FUO is a tempera-
ture of 38° C or higher for more than 3 weeks with 
no diagnosis after three outpatient visits or 3 days in 
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the hospital. In contrast, fever without a source (also 
called fever without focus) is usually present with 
acute onset and for less than 1 week. PFAPA syn-
drome is characterized by periodic episodes of high 
fever (temperature of 39° C) lasting 3 to 6 days and 
recurring every 21 days, accompanied by aphthous 
stomatitis, pharyngitis, and cervical adenopathy. The 
cause of PFAPA syndrome is unknown, although 
viral and autoimmune mechanisms have been postu-
lated. PFAPA is by far the most common cause of 
recurrent fevers with regular intervals.

 2.  d. The next step is to obtain a more detailed his-
tory, including of the fever itself (remittent, intermit-
tent, hectic, or sustained) and of exposure to infective 
agents such as siblings, pets, or chemicals.

 3.  b. See answer 1.

 4.  c. Fever without a source usually is a self-limited 
viral disease or a recognizable source of bacterial 
infection. Fever without source, as noted above, 
is usually acute in onset and present for less than a 
week. In an FUO one must first rule out occult bac-
teremia. Relatively common sources of occult bacte-
remia include pneumonia and urinary tract infection. 
Evaluation includes culture and sensitivity of blood, 
urine, and, if meningitis is suspected, cerebrospinal 
fluid (CSF). If the child is tachypneic or in respiratory 
distress or has a WBC greater than 22,000, a chest 
x-ray (CXR) should be obtained.

 5.  c. The diagnosis of FUO is rarely made with screen-
ing laboratory tests. However, screening laboratory 
test results may direct further investigations. Suspi-
cion of the presence of occult bacteremia depends in 
part on the value of the WBC count. This is the most 
appropriate next step in the workup for infants who 
are 3 to 24 months of age.

 6.  c. The most common organism causing occult bac-
teremia in children is S. pneumoniae. This organism is 
responsible for approximately 65% of cases of occult 
bacteremia. H. influenzae is the second leading cause 
with approximately 25%. N. meningitidis, L. monocy-
togenes, and group B streptococcus account for the 
remaining 10%.

 7.  a. The other choices cause recurrent fevers at irreg-
ular intervals. PFAPA syndrome is the only one that 
causes recurrent fevers at regular intervals.

 8.  c. The most common condition in infants and 
children associated with occult bacteremia is otitis 
media. This most commonly is caused by S. pneumo-
niae, followed by H. influenzae type b. S. pneumoniae 

also causes pneumonia and meningitis in infants and 
children.

 9.  d. The use of presumptive or prophylactic anti-
biotics in the prevention of morbidity or mortal-
ity associated with bacteremia is controversial. 
Although oral antibiotics may retard the emergence 
of some less serious focal bacterial diseases (strep 
throat, otitis media, and pneumonia), they do not 
reliably prevent meningitis. There is no evidence 
that the sooner a presumptive antibiotic is used, the 
greater it will affect morbidity and mortality from 
any disease.

 10.  d. The probability of occult bacteremia is decreased 
if any of the following criteria are met: (1) tempera-
ture below 39° C, (2) WBC count of 5000 to 15,000 
cells/mm3, and (3) negative exposure history.

 11.  d. H. influenzae and pneumococcal vaccines have 
caused a change in the prevalence of particular dis-
eases, especially in the age-group 36 months and 
younger. No firm changes in recommendations have 
occurred to date, but consideration should be given 
to the changing patterns of bacteremia as a result of 
new immunizations.

 12.  b. There are some red flags in this presentation that 
should alarm the physician. A prodromal respira-
tory illness or sore throat often precedes the fever, 
headache, stiff neck, and vomiting that characterize 
acute meningitis. The rash is suspect because it could 
indicate meningococcemia. In infants between the 
ages of 3 and 24 months, symptoms and signs are 
less predictable. There are no localizing signs for an 
infection. Sepsis would require another criterion in 
addition to fever, such as tachycardia, hypotension, 
or leukocytosis.

 13.  e. All the above. Children who are ill in appearance 
or who have unstable vital signs should be admitted 
to the hospital and given parenteral antibiotics tar-
geting the likely pathogens (S. pneumoniae, S. aureus, 
N. meningitides, H. influenzae type b).

 14.  c. Although all of these organisms can cause men-
ingitis, and S. pneumoniae is still the leading cause in 
this age group, petechiae are most commonly seen 
with N. meningitidis.

 15.  b. A third-generation cephalosporin is usually 
added because it is highly effective against common 
meningeal pathogens in patients of all ages. How-
ever, in areas of high pneumococcal resistance, van-
comycin with or without rifampin should be added. 
In newborns, ampicillin is usually included to cover 
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Listeria, and gentamicin may be added to expand the 
gram-negative coverage. These patterns of treat-
ment are changing continually on the basis of resis-
tance in the community and availability of newer 
antibiotics. For example, levofloxacin (Levaquin) is a 
newer antibiotic that has a broad range of coverage, 
including gram-positive and gram-negative anaer-
obic and atypical organisms. The dilemma faced is 
that inappropriate use, or overuse of these antibiot-
ics, has also led to increased resistance within the 
community.

 16.  a. This child requires immediate hospitalization 
for a septic workup including a lumbar puncture and 
intravenous antibiotics. Meningitis is an insidious 
disease that can rapidly be fatal if treatment is not 
instituted immediately.

CLINICAL CASE MANAGEMENT PROBLEM

Describe a reasonable approach to the diagnosis and 
management of a fever without a focus in a 1-year-old 
infant.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A reasonable approach to the diagnosis and manage-
ment of fever without a source in a 1-year-old child is 
as follows:
 1.  A proper history and physical examination are both 

sensitive and specific in determining the prevalence 
of occult bacteremia. Does the child appear ill? If 
not, then reassure the parent. If so, then consider 
this a serious sign and continue investigation. 
Consider the following in an infant: quality of cry, 
reaction to the parent’s stimulation, color, hydration, 
and response (talk and smile) to social overtones.

 2.  Remember the signs for occult bacteremia: tem-
perature higher than 40° C, WBC count >15,000 
cells/ mm3, positive exposure history, and ill 
appearing child.

 3.  Remember the importance of repeated examina-
tions and continuing contact with parents if fever 
without a source is diagnosed and the child is 
allowed to go home. Repeat assessments should 
continue until either the fever abates or the condi-
tion becomes overt.

 4.  Remember that the most common organisms asso-
ciated with occult bacteremia are: S. pneumoniae, 
H. influenzae, group A β-hemolytic streptococcus, 
and N. meningitidis.

 5.  Remember that the most common conditions 
associated with occult bacteremia are: otitis media, 
bacterial pneumonia, streptococcal pharyngitis, 
urinary tract infections, and meningitis. Consider the 
possibility of febrile convulsions if the temperature 
is above 40° C.

 6.  Remember that not all infants with fever have to be 
treated with antipyretics. Antipyretics do not speed 
the resolution of the condition. They may, in fact, 
hide certain symptoms.

 7.  Remember that symptomatic treatment (tepid 
sponge baths) may be just as effective as 
antipyretics.

 8.  Remember that if you are going to use an anti-
pyretic to treat a child with a fever without a focus, 
the preferred agent is acetaminophen or ibuprofen.
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C H A P T ER  102

Over-the-Counter Drugs

CLINICAL CASE PROBLEM 1

A 6-Month-Old Infant with an Upper 
Respiratory Tract Infection

A 6-month-old infant is brought to your office by his 
mother. He has had a runny nose, cough, and mild 
fever for the past 4 days. The infant was playful but 
 occasionally fussy, and his temperature reached 39° C. 
He is otherwise healthy, and his immunizations are up 
to date.

On physical examination, the child looks well and 
is afebrile. He has nasal congestion and a hyperemic 
pharynx. Tympanic membranes look normal. His lungs 
are clear and heart sounds are regular.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The infant’s mother is concerned about the fever. 
Your recommendation to her would be: 

 a.  treat the fever with baby aspirin if it reaches 39° C 
again

 b.  treat the fever with elixir of acetaminophen if it 
reaches 39° C again

 c.  treat the fever by alternating doses of acetamino-
phen and ibuprofen every 4 hours

 d.  use only symptomatic treatment (lukewarm bath, 
cool clothes, and fan in the room)

 e.  tell the mother that everyone has a different opin-
ion; as far as you are concerned, she can do what-
ever she wants

 2.  What is the analgesic agent of choice in the treat-
ment of childhood fever and mild childhood pain?

 a.  elixir of naproxen
 b.  elixir of hydromorphone
 c.  elixir of acetaminophen
 d.  children’s aspirin, 75 mg
 e.  elixir of acetaminophen and codeine

 3.  Which of the following statements most accurately 
reflects current practice recommendations regarding 
antipyretics and analgesics for fever and mild pain in 
children?

 a.  aspirin is still the analgesic of choice in the treat-
ment of infant and childhood pain

 b.  aspirin is not contraindicated in the treatment of 
infant and childhood pain associated with upper 
respiratory infections (URIs)

 c.  aspirin is a more potent analgesic than acetamino-
phen or ibuprofen

 d.  acetaminophen is the most widely used antipyretic 
and mild analgesic for children

 e.  ibuprofen is the preferred agent

 4.  Regarding the use of antihistamines in children, 
which of the following statements is true?

 a.  cold-related nasal congestion and rhinorrhea are 
primarily caused by histamine release

 b.  antihistamines shorten the duration of upper respi-
ratory tract illness in children

 c.  antihistamine use reduces the incidence of com-
mon complications such as otitis media

 d.  antihistamines have been shown to be of benefit 
in reducing rhinorrhea and cough in children with 
cold

 e.  young children may develop seizures when given 
antihistamine doses (tablets or suppositories) that 
are meant for older children (on a milligram per 
kilogram basis)

 5.  Regarding the relief of nasal congestion in infants and 
children, which of the following statements is true?

 a.  antihistamines produce excellent relief of pediatric 
nasal congestion

 b.  intranasal and oral decongestants have been shown 
to relieve nasal symptoms in young children

 c.  supportive treatment, such as humidified air, bulb 
suctioning, and saline nasal drops, is of no signifi-
cant benefit

 d.  nasal bulb suctioning done too frequently can 
cause nasal trauma, swelling of nasal mucosa, and 
greater congestion

 e.  combined antihistamine and decongestant treat-
ment has been shown to benefit young children

The child returns 3 days later with his mother. She states 
that despite your treatment, the child has not improved. 
He now has significantly greater nasal congestion and is 
having difficulty breathing at night. She has been using 
an over-the-counter (OTC) cold medication and asks if 
she should use something stronger.

Physical examination is completely normal. You do 
not notice any change in the state of the nasal congestion.

 6.  With respect to treatment of this infant at this time, 
what would you tell the mother?

 a.  decongestants have not been shown to reduce the 
duration of viral URI symptoms

 b.  use nasal saline with bulb suctioning of nasal pas-
sages and humidified air instead of a decongestant

 c.  reassure the mother and educate her about com-
mon cold and antihistamine-decongestant use

 d.  overstimulation is a common side effect when 
decongestant preparations are given to children

 e.  all of the above statements are true
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CLINICAL CASE PROBLEM 2

An 18-Month-Old Infant with a Persistent Cough

The parent of an 18-month-old girl calls your office with a 
complaint that the toddler has had a persistent cough for 
the past 10 days. You saw the child for a routine checkup 
a few months ago. The cough is nonproductive, and the 
mother believes it is significantly interfering with the child’s 
sleep. The child is otherwise well. She makes an appoint-
ment to see you in a couple of days and asks if you could 
recommend an OTC cough medication for her child.

 7.  Regarding the use of antitussives or expectorants in 
infants and children, which of the following state-
ments is true?

 a.  there is a lack of evidence that any OTC medicine 
is effective in treating pediatric cough

 b.  centrally acting cough suppressants, such as codeine 
and dextromethorphan, are effective in treating 
pediatric cough

 c.  dextromethorphan has been shown to significantly 
decrease the duration of respiratory tract infection 
symptoms in children

 d.  use of dextromethorphan has not been related to 
any serious adverse reactions in children

 e.  none of the above is true

CLINICAL CASE PROBLEM 3

A 13-Month-Old Infant with Nausea  
and Vomiting

A mother brings her 13-month-old infant to the office for 
assessment of vomiting and diarrhea. The child has had 
these symptoms for approximately 2 days. The child is 
otherwise active and healthy.

 8.  What do you tell the mother regarding use of anti-
emetics and antimotility agents available OTC?

 a.  antiemetics have been shown to decrease the length 
of viral gastroenteritis in infants

 b.  use of antimotility agents such as loperamide is 
associated with complications such as ileus and 
respiratory depression

 c.  viral gastroenteritis is self-limited and does not need 
any treatment other than prevention of dehydration

 d.  b and c
 e.  a, b, and c

CLINICAL CASE PROBLEM 4

An 8-Month-Old Infant with Fever, Diarrhea, 
and Red Cheeks

A mother brings her 8-month-old infant to your office for 
assessment of fever, diarrhea, and red cheeks that she 
attributes to teething. She was advised by her neighbor 
to purchase a preparation of topical benzocaine. This 
has not helped.

 9.  Which of the following statements regarding this 
infant is true?

 a.  the symptoms described are probably caused by 
teething

 b.  acetaminophen is a reasonable treatment for a 
child who is teething

 c.  teething often begins at 4 to 6 months of age and 
continues intermittently up to the age of 2 years

 d.  b and c
 e.  a, b, and c

 10.  In addition to the side effects of the various ingredi-
ents in OTC cough and cold preparations, which of 
the following is (are) also a potential hazard(s) when 
these medications are given?

 a.  risk of potential serious overdose, especially in 
children younger than 2 years

 b.  if symptoms are not controlled, parents sometimes 
intentionally, without intending to harm, give 
higher than recommended doses

 c.  parents are often unaware of the possible side 
effects

 d.  parents sometimes give the medications for one of 
the side effects—sedation

 e.  all of the above

ANSWERS

 1.  b. The basic axiom relevant to this question is that 
“not all fever has to be treated with drugs.” Fever 
with temperatures below 39° C in healthy children 
generally does not require treatment. Temperatures 
above this may cause significant discomfort and may 
need the administration of an antipyretic. Increased 
body temperature is associated with decreased 
microbial reproduction and increased inflammatory 
reaction. Therefore, most evidence suggests that 
moderate fever is beneficial and should be treated 
only in selected circumstances. Febrile convulsions, 
which may occur in approximately 4% of children, 
may be of concern in a susceptible child with rapidly 
rising fever. Acetaminophen is the best choice. There 
is no evidence that alternating acetaminophen with 
ibuprofen is of any benefit, and it may not be safe. 
Symptomatic treatment, such as tepid sponge bath-
ing, is helpful when it is used with antipyretic therapy.

 2.  c. The analgesic agent of choice in the treatment of 
childhood fever and mild to moderate childhood pain 
is acetaminophen. Hydromorphone is a strong nar-
cotic. Naproxen is a nonsteroidal antiinflammatory  
agent, and aspirin is contraindicated (see answer 3).

    Acetaminophen with codeine elixir is available and 
may be indicated in more severe pain syndromes in 
childhood.

 3.  d. Acetaminophen is the most widely accepted 
analgesic of choice for the treatment of fever and 
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childhood pain. Pediatric use of aspirin has decreased 
since the 1970s after a report of its association with 
Reye syndrome. Aspirin use for fever reduction and 
mild pain associated with URIs is not recommended 
in children. Not all childhood pain needs to be treated 
with drugs. Many children will do just as well and feel 
just as well without drug use.

 4.  e. Antihistamines remain a popular therapy for 
cold-associated symptoms such as rhinorrhea and 
congestion. The mechanisms causing these in a viral 
URI differ from the allergy-related rhinorrhea sec-
ondary to histamine release. Antihistamines do not 
alleviate these symptoms to a clinically significant 
degree, especially in the pediatric population. They do 
not shorten the course of the viral illness, nor do they 
prevent its complications. They may produce tachy-
cardia, blurred vision, agitation, hyperactivity, and 
seizures when given in toxic doses. The younger the 
child, the easier it is to inadvertently produce antihis-
tamine toxicity. Treatment of a viral URI in an infant 
or young child should consist of reassurance and cool 
steam or saline nasal drops (if nasal congestion is pres-
ent) and bulb syringe suctioning of nasal passages.

 5.  d. Supportive therapy with humidified air, nasal 
saline drops, and bulb suctioning is effective in 
producing relief of nasal congestion in infants and 
young children. These therapies are safer and less 
expensive than medications. Saline nasal drops may 
be used before suctioning. Suctioning is most likely 
to be helpful before feeds and sleep. However, done 
too frequently, suctioning may lead to nasal trauma, 
mucosal swelling, and greater congestion. If using 
a humidifier in the child’s room, it is safer to use a 
humidifier that emits cool steam to avoid the risk 
of burns. Warm steam (such as from turning on 
the shower in the bathroom) also produces signifi-
cant symptomatic relief of nasal congestion. Steam 
appears to be the key in symptom resolution without 
any added ingredients in the water.

 6.  e. Education of parents about the lack of benefit 
and known risks of OTC cough and cold prepara-
tions is the best tool for reducing misuse or overdose 
with these medications. Sympathomimetics do not 
decrease the duration of illness, have not been shown 
to be of benefit in young children, and may cause 
significant side effects and toxicity even with use of 
topical agents. If parents insist on using these medi-
cations, it should be negotiated to discontinue them 
in 2 days if no benefit is observed.

 7.  a. Centrally acting cough suppressants such as dex-
tromethorphan and codeine are not recommended 
for treatment of cough associated with viral illnesses. 
Dextromethorphan is the most common ingredient in 

OTC cough medicines. It has been reported to pro-
duce drowsiness, respiratory depression, abnormal 
limb movements, and coma in infants and children. 
Similar to antihistamines and decongestants, dextro-
methorphan has not been shown to shorten the dura-
tion of respiratory tract illness in children or adults 
nor to be superior to placebo in controlling the cough.

    Many cough preparations also contain an expecto-
rant. The combination of a cough suppressant and an 
expectorant is not recommended.

    Time remains the best cure for the viral URI symp-
toms. The use of a nasal aspirator (bulb syringe) with 
or without saline nasal drops will help clear a young 
infant’s nasal secretions and make feeding easier. In 
infants who are irritable and feverish from viral symp-
toms, acetaminophen is the safest OTC drug to use.

 8.  d. Antimotility agents and antiemetics should not be 
used for the treatment of vomiting and diarrhea sec-
ondary to gastroenteritis in children (especially very 
young children). These agents have not been shown 
to be beneficial in the treatment of viral gastroenteri-
tis and are associated with adverse effects. Mainte-
nance of hydration is the mainstay in the treatment of 
viral gastroenteritis. In cases in which oral hydration 
cannot be maintained because of severe vomiting and 
in cases of severe dehydration, intravenous hydration 
may be considered.

 9.  d. Teething usually begins at 6 to 8 months of age 
and continues until the age of 2 years. Although 
often blamed on teething, there is no good evidence 
that fever, mood disturbances, appearance of illness, 
sleep disturbance, drooling, diarrhea, strong urine, 
red cheeks, rashes, or flushing of the face or body is  
associated with teething. Although topical benzo-
caine usually does not produce any side effects, cases 
of methemoglobinemia have been reported in chil-
dren who have been treated with this agent. Teething 
is best treated with reassurance and appropriate doses 
of acetaminophen.

 10.  e. All are potential hazards when OTC cold and 
cough medications are given to infants and children. 
It is important for physicians to inquire about and to 
educate parents on the use of all OTC medications. 
The “active ingredient” is what makes the medicine 
work and is always listed at the top of the Drug Facts 
label. An active ingredient can sometimes treat more 
than one medical condition and may be found in 
many different medicines that are used to treat dif-
ferent symptoms. For example, a medicine for a cold 
and a medicine for a headache could each contain 
the same active ingredient. Therefore, if parents are 
treating a cold and pain with two medicines and both 
have the same active ingredient, they could be giving 
two times the normal dose.
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SUMMARY

 1.  URIs
    There is no evidence that antihistamines, deconges-

tants, cough suppressants, or expectorants have effi-
cacy in the treatment of viral URI symptoms in infants 
and young children. Potential toxicity is present with 
all of these agents.

 2.  Cough
    Suppression of cough may be hazardous and contra-

indicated in many pulmonary diseases. Coughs caused 
by a URI are short-lived and treated with fluids and 
humidity.

 3.  Nausea and vomiting
    Dimenhydrinate is not useful and is potentially toxic.
 4.  Teething
    There is no evidence that rash, diarrhea, vomiting, 

nasal congestion, irritability, or sleeplessness is asso-
ciated with teething. Benzocaine preparations should 
be avoided because of rare but serious side effects. 

Reassurance and judicious use of acetaminophen may 
be indicated.

 5.  OTC medications
    Physicians need to inquire about the use of all OTC 

medications and need to educate parents about their 
effectiveness and safety.

    Note: In 2007, the Consumer Healthcare Products 
Association (CHPA), on behalf of leading manufac-
turers of OTC cough and cold medicines, announced 
voluntary market withdrawals of OTC products for 
infants and children younger than 2 years and in 2008 
added warnings about their use in children aged 2 to 4. 
The United States Food and Drug Administration has 
supported the labeling changes by CHPA and urged 
parents to read labels carefully. Despite these label 
changes, 1 in 10 children use these medications every 
week with thousands of emergency department visits 
secondary to their use.

C H A P T ER  103

Diaper Rash and Other Infant 
Dermatitis

CLINICAL CASE PROBLEM 1

A 2-Month-Old Infant with a Rash on His 
Cheeks

A 2-month-old infant is brought to your office by his 
mother. He developed an erythematous, dry rash on 
both cheeks approximately 1 week ago. Although the 
rash is always present, the mother states that it seems 
to be worse after she feeds him.

The mother breast-fed for the first 4 weeks of life, 
but she returned to work 4 weeks ago and switched the 
baby from breastfeeding to bottle-feeding. The mother 

has a history of asthma, and the father has seasonal 
allergies.

On examination, the child appears healthy. He has an 
erythematous maculopapular eruption that covers his 
cheeks, and he appears to be developing an erythema-
tous rash on his neck, both wrists, and both hands (Fig. 
103-1). The rest of the physical examination is within 
normal limits.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of this infant’s rash?
 a.  atopic dermatitis
 b.  allergic contact dermatitis
 c.  seborrheic dermatitis
 d.  infectious eczematoid dermatitis
 e.  none of the above

http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/UnderstandingOver-the-CounterMedicines/ucm133414.htm
http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/UnderstandingOver-the-CounterMedicines/ucm133414.htm
http://www.fda.gov/Drugs/ResourcesForYou/Consumers/BuyingUsingMedicineSafely/UnderstandingOver-the-CounterMedicines/ucm133414.htm
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 2.  What is (are) the recommended initial treatment(s) of 
the rash in the infant presented?

 a.  skin hydration with petroleum products
 b.  local corticosteroid therapy
 c.  minimizing bathing and the use of soap
 d.  topical calcineurin inhibitor (Elidel)
 e.  a, b and c

 3.  Which statement is false regarding the prognosis and 
treatment of this condition?

 a.  50% of these patients will improve by 18 months
 b.  because topical corticosteroids rarely control symp-

toms, systemic steroids are usually required
 c.  some adults continue to have localized rash
 d.  up to 80% of these patients will develop allergy or 

allergic rhinitis symptoms

CLINICAL CASE PROBLEM 2

A 3-Week-Old Infant with a Crusty Head

A grandmother brings in a 3-week-old infant with the com-
plaint that she has “crusting” on her hair. Because it has 
been quite cold, the grandmother (who cares for the child) 
has been careful not to bathe the child too often, and she 
does not use shampoo. The child is bottle-feeding and 
has otherwise had no health problems. On examination, 
the infant appears healthy and interactive. Her scalp is 
covered with a crusty, yellowish rash with some erythema 
and crusting at the base of the ears and scalp (Fig. 103-2).

 4.  The most likely diagnosis of this rash is:
 a.  atopic dermatitis
 b.  allergic contact dermatitis
 c.  seborrheic dermatitis
 d.  infectious eczematoid dermatitis
 e.  none of the above

 5.  Recommended treatment of the rash initially is:
 a.  antifungal cream (e.g., clotrimazole)
 b.  gentle cleaning of the scalp with a soft washcloth 

and baby shampoo, using oil to remove scales if 
needed

 c.  antibiotics (preferably antistaphylococcal antibiotics)
 d.  observation
 e.  none of the above

CLINICAL CASE PROBLEM 3

A 2-Week-Old Infant Who Looks “Too Ugly for 
Photos”

A 2-week-old infant, a product of a normal birth and 
delivery, is brought to your office by his mother, who 
says she cannot take baby photos because his skin 
“won’t clear up.” According to the mother, ever since 
birth, the child has had small pimple-like lesions on his 
face and scattered over his body that come and go (Fig. 
103-3). They sometimes get slightly erythematous, but 
they are not crusty. The baby is not bothered by them, 
but his face looks “so ugly” that his mother does not 
want to have his photo taken. She wants medicine to 
“get rid of it.”

 6.  What is the most likely diagnosis in this infant?
 a.  atopic dermatitis
 b.  milia
 c.  seborrheic dermatitis
 d.  miliaria
 e.  infantile acne

F IGURE 103-1  A 2-month-old infant with an erythematous maculopapular 
eruption covering his cheeks. See Color Plate 1. (Reproduced from Habif T: 
Clinical dermatology. ed 4. St. Louis: Mosby; 2004, with permission.)

FIGURE 103-2 A 3-week-old infant with a crusty, yellowish rash with 
some erythema on her scalp. See Color Plate 2. (Reproduced from 
Cohen BA: Pediatric dermatology. ed 3. Philadelphia: Mosby; 2005, with 
permission.)
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 7.  What is (are) the treatment(s) of choice for the condi-
tion described here?

 a.  wet compresses
 b.  topical corticosteroids
 c.  topical clotrimazole
 d.  reassurance
 e.  a, b, and c

CLINICAL CASE PROBLEM 4

An 8-Month-Old Infant with a Long-Term 
Persistent Diaper Rash

An 8-month-old infant is brought to your office by his 
mother for assessment of a diaper rash. His mother has 
tried cornstarch powder, vitamin E cream, zinc oxide, 
and a corticosteroid cream prescribed by a different 
physician.

On examination, the infant has an intensely erythema-
tous diaper dermatitis that has a scalloped border and a 
sharply demarcated edge. Numerous satellite lesions are 
present on the lower abdomen and thighs (Fig. 103-4).

 8.  What is the most likely diagnosis in this infant?
 a.  atopic dermatitis
 b.  allergic contact dermatitis
 c.  seborrheic dermatitis
 d.  infectious eczematoid dermatitis
 e.  candidal diaper dermatitis

 9.  What is the treatment of choice for this infant’s diaper 
rash?

 a.  a topical corticosteroid
 b.  a topical antibiotic
 c.  a systemic antibiotic
 d.  a topical antifungal agent
 e.  none of the above

CLINICAL CASE PROBLEM 5

A 4-Month-Old Infant with a Diaper Rash 
Caused by Dirty Diapers

A 4-month-old infant is brought to your office by her 
mother. Her mother complains that the child has a dia-
per rash that is probably related to her “not changing 
the diapers often.” The mother has five other children 
and was trying to save money by using fewer diapers. 
She admits that she waits until the diaper is soaked 
before changing it.

On examination, the infant has erythematous, scaly, 
papulovesicular diaper dermatitis with numerous bul-
lous lesions, fissures, and erosions.

 10.  What is the most likely diagnosis in this infant?
 a.  atopic dermatitis
 b.  primary irritant contact dermatitis
 c.  seborrheic dermatitis
 d.  fungal dermatitis
 e.  allergic contact dermatitis

 11.  What differentiates a candidal diaper rash from irri-
tant diaper dermatitis?

 a.  irritant diaper dermatitis spares the crural folds
 b.  candidal diaper rash has satellite lesions
 c.  irritant diaper dermatitis involves the crural folds

F IGURE 103-3  A 2-week-old infant with small pimple-like lesions on his 
face. See Color Plate 3. (Reproduced from Cohen BA: Pediatric dermatology. 
ed 3. Philadelphia: Mosby; 2005, with permission.)

F IGURE 103-4  An 8-month-old infant with an intensely erythematous dia-
per dermatitis including a scalloped border and sharply demarcated edge. 
Satellite lesions are also present on the lower abdomen and thighs. See 
Color Plate 4. (Reproduced from Behrman R, Kliegman R, Jenson H: Cutane-
ous fungal infections. In: Nelson textbook of pediatrics. ed 17. Philadelphia: 
Saunders; 2004 with permission.)
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 d.  candidal diaper dermatitis is usually associated 
with fissures and erosions

 e.  a and b

ANSWERS

 1.  a. Atopic dermatitis is an inflammatory skin disease 
characterized by erythema, edema, pruritus, exuda-
tion, crusting, and scaling. It is often referred to as the 
“itch that rashes.” Atopic dermatitis can be classified 
as infantile (up to 2 years), childhood (2 to 12 years), 
and adult atopic dermatitis. Infantile atopic derma-
titis usually is manifested at 4 months of age, and 
50% of cases resolve by 18 months. The areas most 
commonly affected include the cheeks, neck, wrists, 
hands, and extensor aspects of the extremities. Spread 
often occurs from extensor to flexor surfaces. Pruritus 
may lead to intense scratching and secondary infec-
tion. In older children, flexural surfaces are involved, 
often with xerosis and lichenification. Atopic derma-
titis may be exacerbated by food allergies (in approx-
imately 40% of cases), such as from eggs, wheat, 
peanuts, or cow’s milk; environmental stimuli, such 
as dust mites or animal dander; or emotional stress.

 2.  e. The treatment of atopic dermatitis begins with 
the avoidance of any environmental factors that pre-
cipitate the condition and also maintenance of the 
skin barrier. Disruption of the acid mantle of the skin 
by alkaline soaps is a major factor in the development 
and worsening of the condition. The most important 
maintenance therapy is to use non-soap alternatives 
(Aveeno, Cetaphil, and Dove) or pH-neutral clean-
ers and to bathe only dirty skin areas. In addition, 
emollients (e.g., petroleum products) to restore skin 
hydration should be applied within 3 minutes of bath-
ing. Excessive drying of the skin should be avoided.

    Atopic dermatitis is best managed with local therapy. 
Flare-ups of the condition are treated with topical 
corticosteroid creams or lotions. To further prevent 
scratching, the fingernails should be cut short. Percu-
taneous absorption of corticosteroid does occur, and 
atrophy of the skin should be watched for. This can 
be avoided by use of only low- or moderate-potency 
topical corticosteroids. Topical calcineurin inhibi-
tors such as pimecrolimus (Elidel) are not approved 
for infants younger than 2 years, especially since the 
addition of the United States Food and Drug Admin-
istration (FDA) black box warning for lymphomas 
and skin cancer, but they are used for second-line 
therapy in older children and are still used by some 
physicians in place of high-potency steroids in 
younger children with severe atopic dermatitis. Sys-
temic antihistamines and nonsedating antihistamines 
have to be used to control pruritus, but not in infants. 
These can improve sleep and prevent more excoria-
tions and secondary infections. Secondarily infected 
atopic dermatitis may often be managed by topical 

mupirocin, but it may occasionally require systemic 
treatment.

 3.  c. Atopic dermatitis is largely a condition of chil-
dren. Nearly 60% present with symptoms as infants 
in the first 12 months of life, and another 25% of 
patients will have disease presentation by 5 years 
of age. Of those who present in infancy, 50% will 
resolve by 18 months. Topical corticosteroids and 
treatment with skin hydration are adequate therapy 
for most infants and young children, but many also 
require treatment with topical calcineurin inhibitors 
(older than 2 years) and antihistamines.

 4.  c. Pityriasis capita or cradle cap (diffuse or focal 
scaling and crusting of the scalp) is a common form of 
seborrheic dermatitis seen in infancy. Seborrheic der-
matitis is most common in children during the first 3 
months of life. Typically, it is a dry, scaly, erythema-
tous, papular dermatitis that is usually nonpruritic. It 
may involve the face, neck, retroauricular areas, axil-
lae, and diaper area. The dermatitis may be patchy 
or focal, or it may spread to involve the entire body. 
Although it is common, the etiology of seborrheic 
dermatitis is unclear, but it is possibly related to the 
proliferation of the Malassezia species. Hormonal and 
genetic factors as well as alteration of essential fatty 
acid patterns are also thought to play a major role.

 5.  b. In general, gentle cleaning with a soft washcloth, 
occasionally using baby oil or mineral oil to remove 
scales, is curative for cradle cap. If the seborrheic der-
matitis extends onto the face or persists, a low-dose 
hydrocortisone cream may be used for a short time or 
selenium shampoo may be used on the scalp. Care-
takers are often afraid to shampoo the hair, causing 
buildup of the crust.

 6.  e. This infant has infantile acne, a benign condition 
that generally presents problems only of appearances 
and for photographs. It spontaneously resolves and 
does not require treatment. It should be distinguished 
from atopic dermatitis, seborrheic dermatitis, ery-
thema toxicum neonatorum, and neonatal pustular 
melanosis. Erythema toxicum neonatorum usually 
appears soon after birth and lasts up to 2 weeks. It is 
characterized by vesicles, pustules, and papules on an 
erythematous halo base. Transient pustular neonatal 
melanosis, more common in dark-skinned infants, 
also has vesicles and pustules but no erythematous 
base, and it may have a collarette of scale. Milia are 
epidermal inclusion cysts, and miliaria is essentially a 
“heat rash.”

 7.  d. Reassurance that it will clear, with an under-
standing that no treatment is necessary, is important. 
None of the other treatments listed is necessary.
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 8.  e. This infant has candidal diaper dermatitis, which 
is manifested as an erythematous confluent plaque 
formed by papules and vesiculopustules, with a scal-
loped border and a sharply demarcated edge. Candidal 
diaper dermatitis can usually be distinguished from 
other childhood diaper dermatoses by the presence 
of satellite lesions produced at some distance from 
the primary eruption. Although this child’s rash is not 
primarily perianal, streptococcal dermatitis should 
be considered in the case of a chronic perianal rash. 
Diagnosis can be made by culture, and it responds to 
treatment with amoxicillin. Intertrigo, common in 
infants with overlapping skin and fat folds, usually 
responds to treatment to decrease the moisture. Pri-
mary irritant dermatitis is discussed later.

 9.  d. The treatment of choice in candidal diaper derma-
titis is a topical antifungal agent. Topical miconazole, 
clotrimazole, or ketoconazole is commonly used. In 
an infant with a severe inflammatory reaction, a top-
ical corticosteroid may be mixed 50/50 with a top-
ical antifungal agent and applied on a regular basis 
for a few days to 1 week. Rather than a high-potency 
steroid–antifungal combination, however, a low-po-
tency steroid such as hydrocortisone with the anti-
fungal agent is preferred because the infant is at risk 
for striae and local complications of steroid therapy.

 10.  b. This child has a primary irritant contact dermati-
tis. Irritant contact dermatitis is a reaction to friction, 

maceration, and prolonged contact with urine and 
feces. It usually presents as an erythematous, scaly 
dermatitis with papulovesicular or bullous lesions, 
fissures, and erosions. The eruption can be either 
patchy or confluent. The genitocrural folds are often 
spared. Secondary infection with either bacteria or 
yeast can occur. The infant can be in considerable 
discomfort because of the marked inflammation that 
is sometimes associated with this type of diaper rash. 
Primary irritant diaper dermatitis should be man-
aged by frequent changing of diapers and thorough 
washing of the genitalia with warm water and a mild 
soap. Occlusive plastic pants that promote macera-
tion should be avoided. If cloth diapers are used, they 
should be changed frequently, as should disposable 
diapers. Drying out the skin by allowing the infant 
to go without diapers can be helpful but can be logis-
tically challenging. An occlusive topical agent such 
as zinc oxide or A&D ointment can be applied until 
healing occurs.

 11  e. A useful diagnostic pearl for differentiation of 
candidal diaper rash from irritant diaper dermatitis is 
that candidal diaper rash tends to involve the warm, 
moist folds of the skin, whereas irritant diaper der-
matitis tends to spare the folds, occurring mainly in 
the areas of greatest skin contact with urine and feces. 
Candidal diaper rash also tends to present with sat-
ellite lesions and will worsen with prolonged topical 
corticosteroid therapy.

SUMMARY

Atopic Dermatitis
It usually begins and is more prominent on the cheeks 
of infants and treatment includes: avoidance of soaps 
and limited bathing frequency; use of agents to promote 
skin hydration; low-dose corticosteroids may be used, 
and in children older than 2 years or in particularly 
severe cases in younger children, topical calcineurin 
inhibitors may be used (Elidel is approved for children 
older than 2 years). There is a strong association with  
allergies and asthma; 80% of patients develop these, and 
there is often a strong maternal family history of these 
illnesses.

Seborrheic Dermatitis
Cradle cap typically presents in early infancy and can be 
treated by gentle cleaning with soap and removal of scales 
with oil; low-dose corticosteroids and occasionally anti-
fungal agents may be used if needed.

Candidal Dermatitis
A diagnostic clue is the satellite lesions around the periph-
eral area of the main area of dermatitis.

Treatment consists of topical miconazole or topical 
clotrimazole. A mild topical hydrocortisone mixed with a 
topical antifungal agent can be used when severe inflam-
mation is present.

Primary Irritant Dermatitis
This rash presents with maceration, often a history of 
infrequent diaper changes, and prolonged exposure to 
urine and feces. It is treated with an occlusive topical agent  
such as zinc oxide or petroleum jelly or zinc oxide applied 
over hydrocortisone base when severe inflammation is 
present; frequent diaper changes are essential. Erythema 
toxicum neonatorum, milia, miliaria, and transient pustu-
lar neonatal melanosis are self-limited skin conditions of 
the newborn that do not require treatment.
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ADDIT IONAL BANK QUESTIONS

 1.  Which of the following is not routinely associated 
with atopic dermatitis?

 a.  Asthma
 b.  Allergic rhinitis
 c.  Wool sensitivity
 d.  Keratosis pilaris
 e.  Immunodeficiency

 2.  Which statement is not true regarding the etiology of 
atopic dermatitis?

 a.  A maternal history of allergy or asthma is the most 
important genetic predictor

 b.  Breastfeeding offers no advantage over formula 
feeding in this condition

 c.  Eosinophilia is common in these patients
 d.  There is an increased production of allergen-spe-

cific T cells and some interleukins, leading to ele-
vated immunoglobulin E levels in patients with this 
condition

 e.  Food allergies are important triggers in 40% of 
young children with this condition

 3.  For primary irritant contact dermatitis, what is the 
treatment of choice for an infant?

 a.  Zinc oxide paste or other barrier ointments
 b.  Systemic steroids
 c.  Systemic antibiotics
 d.  Topical antifungals
 e.  None of the above

ANSWERS

 1.  e. Atopic dermatitis is often associated with a family 
history of allergies, asthma, hay fever, or atopic der-
matitis. Individuals are more sensitive to certain fibers, 
particularly wool. Rough fibers tend to be more irri-
tating than smooth fibers in clothing textiles. Keratosis 
pilaris, which is characterized by asymptomatic horny 
follicular papules on the upper arms, buttocks, and 
thighs, is another manifestation of atopic dermatitis. 
Immunodeficiency (e.g., severe combined immunode-
ficiency, Wiskott-Aldrich syndrome) should be con-
sidered in an infant with a rash that does not resolve, 
but it is not typical of atopic dermatitis in general.

 2.  b. Breastfeeding is important to prevent atopic der-
matitis, particularly if breastfeeding is exclusive and 
continued until the infant is older than 6 months.

 3.  a. An occlusive topical agent such as zinc oxide or 
A&D ointment can be applied until healing occurs. 
Topical 1% hydrocortisone ointment is also useful 
in the management of diaper dermatitis in its more 
severe form. Neither systemic antibiotics nor systemic 
corticosteroids are indicated in the treatment of pri-
mary irritant diaper dermatitis. Again, the primary 
treatment is frequent diaper changing or leaving the 
child without a diaper as much as possible until the 
skin heals.
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C H A P T ER  104

Failure to Thrive and Short Stature

CLINICAL CASE PROBLEM 1

An 8-Month-Old Infant Who Appears 
Malnourished

An 8-month-old infant is brought to the emergency 
department by his mother for an assessment of an upper 
respiratory tract infection. He has been coughing for the 
past 3 days and has had a runny nose. On examination, 
his temperature is 37.5° C. His weight is below the third 
percentile for his age, his length is at the 25th percen-
tile, and his head circumference is at the 50th percen-
tile. He appears malnourished and has thin extremities, 
a narrow face, prominent ribs, and wasted buttocks. He 
has a prominent diaper rash, unwashed skin, a rash that 
resembles the skin infection impetigo contagiosa on his 
face, uncut fingernails, and dirty clothing.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in the infant 
described?

 a.  nonorganic failure to thrive (FTT)
 b.  organic FTT
 c.  child neglect
 d.  a and c
 e.  b and c

 2.  Nonorganic FTT represents what fraction of FTT?
 a.  10%
 b.  25%
 c.  50%
 d.  75%
 e.  90%

 3.  What is the most likely cause of this child’s condition?
 a.  maternal deprivation
 b.  cystic fibrosis
 c.  constitutionally small for age
 d.  infantile autism
 e.  congenital bilateral sensorineural hearing loss

 4.  What is (are) the procedure(s) of choice for this infant 
at this time?

 a.  provision of a high-calorie formula; reassessment 
of the infant in 1 week

 b.  initiation of outpatient investigations in the child 
to exclude serious organic disease

 c.  treatment of the respiratory tract infection and 
instruction to the mother in correct feeding 
practices

 d.  all of the above
 e.  none of the above

 5.  Where is follow-up of this child best performed?
 a.  in the hospital outpatient department
 b.  in the hospital emergency department
 c.  in the family physician’s office
 d.  in the home by the public health nurse
 e.  in the social worker’s office

 6.  The initial follow-up plan suggests the frequency of 
visits for the child to be which of the following?

 a.  every month
 b.  every 3 months
 c.  every week
 d.  every 6 weeks
 e.  every 6 months

 7.  The environment that exists for this child should be 
thoroughly assessed for which of the following?

 a.  child abuse or potential for child abuse
 b.  spousal abuse or potential for spousal abuse
 c.  level of family income
 d.  inappropriate parental coping mechanisms: alco-

hol and drug use
 e.  all of the above

CLINICAL CASE PROBLEM 2

Falling Off the Growth Curve

A 9-month-old infant comes in for a routine exam-
ination and immunizations. The infant has fallen off 
the previous percentile line. The patient’s mother 
has an eighth-grade education, lives on state sup-
port, and has not identified the father of the child. 
On questioning, the mother indicates that she has 
been living with her parents but has been told she 
must find a place of her own. She exhibits signs of  
depression.

Examination shows an infant with no physical 
anomalies but whose weight is disproportionate to 
his height and has fallen off the curve set in the first  
9 months.

 8.  There is a strong relationship of this child’s diagnosis 
to which of the following?

 a.  parental education level
 b.  poverty
 c.  family stress
 d.  markers of eating disorders
 e.  none of the above

 9.  As assistance is provided for the mother for the 
depression and financial challenges, the infant will:

 a.  benefit from a behavioral feeding program
 b.  take several years to catch up with height/weight 

ratio
 c.  catch up with his peers by the age of 1 year
 d.  a and c
 e.  a and b
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 10.  Which of the following investigations should be per-
formed for a child with FTT or a child for whom 
short stature is unlikely to be familial in nature?

 a.  complete blood count (CBC)
 b.  complete urinalysis
 c.  serum blood urea nitrogen (BUN) and creatinine
 d.  T4 and thyroid-stimulating hormone (TSH)
 e.  all of the above

CLINICAL CASE PROBLEM 3

A 13-Year-Old Girl Who Is Short with a 
Webbed Neck

A 13-year-old girl is brought to your office for assess-
ment of her short stature. On examination, the child has 
height and weight below the fifth percentile, a webbed 
neck, lack of breast bud development, high-arched pal-
ate, and low-set posterior hairline.

 11.  What is the most likely diagnosis in this child?
 a.  Noonan syndrome
 b.  trisomy 21
 c.  Turner syndrome
 d.  fragile X syndrome
 e.  constitutional delay of growth

 12.  What is the most common cause of short stature in 
children?

 a.  familial short stature
 b.  chromosomal abnormality
 c.  constitutional delay of growth
 d.  hypothyroidism
 e.  psychosocial dwarfism

 13.  Bone age can sometimes be used to differentiate cer-
tain causes of short stature in children. With respect 
to bone age, which of the following statements is true?

 a.  bone age is normal in both familial short stature 
and constitutional delay of growth

 b.  bone age is normal in familial short stature and 
delayed in constitutional delay of growth

 c.  bone age is normal in constitutional delay of 
growth and delayed in growth hormone deficiency

 d.  bone age is delayed in both familial short stature 
and short stature caused by hypothyroidism

 e.  bone age is variable and cannot be used to differen-
tiate familial short stature and constitutional delay

 14.  Psychosocial dwarfism is a situation in which poor 
physical growth may be associated with an unfavorable 
psychosocial situation. With respect to psychosocial 
dwarfism, which of the following statements is (are) true?

 a.  sleep and eating aberrations occur in these children
 b.  growth usually returns to normal when the stress is 

removed
 c.  behavioral problems are common in these children
 d.  a, b, and c are true
 e.  a, b, and c are false

ANSWERS

 1.  d. This child most likely has nonorganic FTT sec-
ondary to child neglect.

 2.  e. Approximately 90% of FTT is nonorganic in 
origin.

 3.  a. FTT may be a result of organic causes, nonor-
ganic causes, or both. Nonorganic causes predomi-
nate. Nonorganic FTT includes psychological FTT 
(maternal deprivation), child neglect, lack of educa-
tion regarding feeding, and errors in feeding. Non-
organic FTT is most often attributable to maternal 
deprivation (as in this case) or lack of a nurturing 
environment at home. Organic FTT is caused most 
commonly by a medical condition impairing the 
child’s ability to take in, to absorb, or to metabolize 
adequate calories.

 4.  e. The treatment of choice at this time is to hos-
pitalize the child and to give unlimited feedings for 
a minimum period of 1 week. At the same time, a 
careful physical examination and laboratory inves-
tigations including CBC, complete urinalysis, renal 
function testing, and serum TSH level can be com-
pleted. If the child lives in an inner-city neighbor-
hood with older housing stock, a serum lead level 
test should also be done. The family physician should 
involve social services and also initiate a detailed 
assessment of the child’s home environment. Before 
the child is discharged home, the home environment 
must be assessed and the parents of the child must be 
given explicit instructions in feeding practices.

 5.  d. If the child begins to gain weight rapidly and to 
reestablish his health in the hospital (which is very 
likely), reassessment ideally should be done in the 
environment that allowed the development of the 
problem in the first place (at least on some occasions). 
This is obviously the home, and the health care pro-
fessional in the best position to do this is probably the 
public health nurse or the community health nurse.

 6.  c. The initial follow-up supervision should be close 
and frequent—every week for the first 6 weeks after 
discharge from the hospital is reasonable.

 7.  e. Maternal neglect resulting in nonorganic FTT 
should not be just left at that; the reasons need to be 
investigated. A mother who neglects her child (a form 
of child abuse) is also at risk for committing other 
forms of child abuse. In addition, she is at greater 

CLINICAL CASE MANAGEMENT PROBLEM

List at least 10 disorders that may be manifested as 
FTT in infants and children.
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than average risk of being abused by her husband or 
partner. Remember that family violence begets family 
violence, and in this case, we already have established 
that a form of family violence (child abuse [neglect]) 
exists.

 8.  c. According to recent research, there is no clear 
relation between weight faltering and maternal 
deprivation, educational level, or markers of eating 
disorders.

 9.  c. Evidence indicates that infants of mothers with 
depression and stress are more than twice as likely to 
have FTT symptoms but are no different from their 
peers by the age of 1 year. Only occasionally infants 
will have developed problem eating behaviors and 
will benefit from behavioral intervention even as the 
mother is treated.

 10.  e. Recommended investigations in a child with 
FTT or a child in whom short stature is unlikely to be 
familial in nature should include CBC, complete uri-
nalysis, serum BUN and creatinine, erythrocyte sed-
imentation rate (ESR), serum thyroxine, TSH, and 
bone age hand radiograph. Serum lead level, stool for 
ova and parasites, and liver enzymes (serum bilirubin, 
alanine aminotransferase, and aspartate aminotrans-
ferase) may be considered when the clinical history is 
suggestive.

 11.  c. The most likely cause of this child’s short stature 
is Turner syndrome. Noonan syndrome (an autoso-
mal dominant trait with a widely variable pattern of 
expression) also has short stature and neck webbing 
as its most common presentation. It can be distin-
guished from Turner syndrome easily, however, by 
its normal chromosome complement and charac-
teristic facies including hypertelorism and ptosis. 

Patients with Turner syndrome will have either a 45 
XO chromosome complement or a mosaic involving 
loss of sex chromosomal material. Trisomy 21 will 
usually be recognized long before the age of 13 years. 
The fragile X syndrome is associated with mental 
retardation and macroorchidism in males.

 12.  a. The most common cause of short stature in 
children is short parents. When a short child who is 
growing at a normal rate and has a normal bone age is 
found to have a strong family history of short stature, 
familial short stature is the most likely cause. Other 
causes of short stature include constitutional delay 
of growth, chromosomal abnormalities, intrauter-
ine growth restriction, chronic diseases such as renal 
disease or inflammatory bowel disease, hypothyroid-
ism, adrenal hyperplasia, growth hormone deficiency 
or resistance, psychosocial dwarfism, and idiopathic 
short stature.

 13.  b. Bone age determination can distinguish between 
the two most common causes of short stature: familial 
short stature and constitutional delay of growth. Chil-
dren with familial short stature have normal bone ages. 
Constitutional delay of growth, which is really a delay in 
reaching ultimate height and sexual maturation, is man-
ifested by delayed bone age and signs of sexual matura-
tion. Hypothyroidism and growth hormone deficiency 
usually are manifested with a delayed bone age.

 14.  d. Inadequate growth in children may be associ-
ated with an unfavorable psychological environment. 
In this situation, the child may show transiently low 
human growth hormone levels during periods of 
stress. He or she may also have behavioral, sleep, and 
eating disturbances. Both growth and growth hor-
mone levels return to normal when the psychological 
stressors are removed.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Disorders that may be manifested as FTT in infants and 
children include the following: (1) emotional/psycho-
logical factors, (2) central nervous system abnormal-
ity, (3) gastrointestinal malformation (pyloric stenosis, 
tracheoesophageal fistula, and cleft palate) or dis-
ease (Hirschsprung disease, gastroesophageal reflux, 
chronic diarrheal syndromes and malabsorption dis-
eases, inflammatory bowel disease, liver disease, or 
parasites), (4) congenital or acquired heart disease 
(cardiac failure), (5) chronic renal disease (anomalies 
and renal failure), (6) chromosomal disorders (Down 

syndrome and Turner syndrome), (7) chronic infection 
(gastrointestinal system, kidney, pulmonary system, 
central nervous system, tuberculosis, human immuno-
deficiency virus infection, and hepatitis), (8) inborn error 
of metabolism (hypothyroidism, hyperthyroidism, and 
hyperaldosteronism), (9) malignant neoplasms (neuro-
blastoma, nephroblastoma, and glioma), (10) anemias, 
(11) congenital low-birth-weight syndrome (fetal alcohol 
or drug exposure), (12) cystic fibrosis, (13) bronchopul-
monary dysplasia, and (14) drug reactions.
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SUMMARY

Failure to Thrive
 1.  Nonorganic: psychological FTT, maternal depriva-

tion, child neglect, lack of education regarding feed-
ing, and errors in feeding. Suspect family dysfunction 
and monitor carefully in these cases.

 2.  Organic FTT: see the Solution to the Clinical Case 
Management Problem.

 3.  Treatment
 a.  An initial period of hospitalization is indicated in 

most cases. Unlimited feedings (especially to any 
infant) should be given in these cases, and a com-
plete investigation should be performed to attempt 
to elucidate the cause.

 b.  When the child goes home, careful and frequent 
observation is indicated, especially in the initial 
period. Weekly observation is indicated initially. 
Some of these observations should take place in 

the environment (the home) in which the problems 
began (for nonorganic FTT).

Short Stature
 1.  Familial short stature is the most common cause.
 2.  Familial short stature can be differentiated from con-

stitutional delay of growth (the second most common 
cause) by bone age.

 3.  Other causes of short stature include chromosomal 
abnormalities, intrauterine growth restriction, hypo-
thyroidism, psychosocial dwarfism, Turner syndrome, 
and growth hormone deficiency.

 4.  Investigations of a child with short stature should 
include CBC, complete urinalysis, serum BUN/creati-
nine, liver enzymes and bilirubin, ESR, serum thyrox-
ine, TSH, and radiograph of the hands and wrist for 
bone age (Fig. 104-1).

Small child
below the 5th

  percentile

YesPrematurityNo

Yes

Yes

No

Yes

No

Use a special growth chart

Can the child be followed at home safely?

Constitutional short stature
(confirm with bone age)

Can the child be safely
discharged to parental care?

Three-day food diary,
increase nutrition and
give multivitamins
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CBC, UA, lead levels, and bone age.
Rule out long-term causes:
1. Psychosocial—observe mother and child interaction.
    Increase calorie intake. Support and educate parents.
2. Infections such as diarrhea, malabsorbtion, inborn
    error of metabolism, hypothyroidism, cyanotic
    heart disease

Are the
parents short?

No

Contact child
protective
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FTT
suspected
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up in 2 weeks

F IGURE 104-1 Summary of diagnosis and approach to small stature. CBC, Complete blood count; FTT, failure to thrive; UA, urinalysis.
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C H A P T ER  105

Child Abuse

CLINICAL CASE PROBLEM 1

A 2-Month-Old Infant Who Fell Off a Sofa

A 2-month-old infant is brought to the hospital emer-
gency department by his mother. She says that he rolled 
off the sofa the previous night and hurt his right arm.

On examination, the infant is crying inconsolably and 
has a swollen, bruised right arm. A radiograph reveals a 
spiral fracture of the right humerus. There are also sev-
eral other abrasions and bruises that appear to be in 
various stages of healing. The remainder of the physical 
examination is normal. The mother says that the child 
had a normal, unremarkable birth. He has not had any 
significant medical illnesses.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Given the history, physical examination, and radio-
graphic report, which of the following would not be 
appropriate?

 a.  obtain an orthopedic consultation
 b.  prescribe a sling for the child’s arm
 c.  investigate the child for possible coagulopathy
 d.  suggest that the mother avoid laying her child on a 

sofa unattended
 e.  discuss the details of the incident more fully with 

the mother and contact the hospital social worker

 2.  After your initial interventions or recommendations, 
what is the next step you should take?

 a.  ask the mother to return with the child for follow-up 
in 3 weeks

 b.  ask the mother to return with the child for follow-up 
in 1 week

 c.  arrange for the family physician to see the child at 
home the following day

 d.  hospitalize the child
 e.  none of the above

 3.  Which of the following has the lowest priority as part 
of this child’s initial workup?

 a.  obtaining a skeletal survey
 b.  performing a funduscopic examination
 c.  contacting the state child protective services
 d.  testing for osteogenesis imperfecta
 e.  obtaining a computed tomography (CT) scan of 

head

 4.  When should a physician report suspected child 
abuse to the state agency for child protection?

 a.  only if the physician is certain that the child is 
being abused

 b.  only if the perpetrator confesses
 c.  any time the physician has a reasonable suspicion 

of abuse
 d.  only if the child is being abused physically
 e.  only if the abuse is witnessed

 5.  When other children reside in the home of a child 
who is a suspected or confirmed victim of child abuse, 
which of the following statements is true?

 a.  evidence indicates that there is usually a single 
“scapegoat,” and if the abused child has been iden-
tified, other children are generally safe

 b.  experts recommend that contact children (others 
in the home in which child abuse occurs) are at risk 
of abuse and medical evaluation is warranted

 c.  evidence is clear that all siblings are at signifi-
cant risk, and confirmation of abuse of one child 
should immediately lead to removal of all siblings 
from the home until appropriate intervention has 
occurred

 d.  abuse of other children in the home is of concern 
only in sexual abuse cases, so evaluation and pro-
tection of other children in the home need occur 
only in cases of sexual abuse

 e.  evidence indicates that neglect is the only form of 
child abuse that is likely to be shared across mul-
tiple children, and further investigation must be 
pursued only in cases of proven neglect
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CLINICAL CASE PROBLEM 2

A Blistered 8-Month-Old Baby

An 8-month-old child is brought to the hospital emer-
gency department with a large blistering burn covering 
both feet and ankles. There are also burns on the child’s 
buttocks. The father states that the patient’s 5-year-old 
brother must have turned on the hot water while they 
were bathing together.

 6.  As the emergency department physician in charge, 
what is your next step?

 a.  treat the burn and move on to the next patient
 b.  call the police and have the hospital security guards 

detain the father
 c.  obtain a more detailed history of the child’s pres-

ent injury and his previous health; also immerse the 
child’s buttocks in cold water in an attempt to min-
imize further damage from the burn

 d.  obtain a more detailed history of the child’s pres-
ent injury and his previous health, try to make the 
child comfortable with analgesics, and apply a burn 
dressing as soon as possible

 e.  confront the father about the abuse and concealing 
information while you have your nurse deal with 
the burn injury

 7.  Which of the following statements most accurately 
describe(s) the family situation in which child abuse 
occurs?

 a.  in most cases, the child has to be permanently 
removed from the family and placed in a foster 
home

 b.  rehabilitation of parents who have been involved in 
child abuse is almost always unsuccessful

 c.  with comprehensive and intensive treatment of the 
entire family, most families involved in child abuse 
or neglect can be successfully rehabilitated

 d.  in most cases, child abuse will leave a permanent 
scar on the child’s personality

 e.  a and b

 8.  Which of the following statements is true concerning 
child abuse in relation to spousal abuse?

 a.  women who are abused are unlikely to abuse their 
children

 b.  men who abuse their wives or partners are unlikely 
to abuse their children

 c.  men who abuse their wives are much more likely to 
abuse their children than are men who do not abuse 
their wives

 d.  there is no correlation among the various forms of 
family violence

 e.  parents who abuse their children are unlikely to 
have come from families in which they themselves 
were abused or their mother was abused

 9.  Regarding the epidemiology of child abuse, which of 
the following statements is (are) true?

 a.  it is estimated that more than 3 million cases of 
child abuse and neglect are reported to social ser-
vice agencies in the United States each year

 b.  approximately 1500 deaths are caused by child 
abuse and neglect each year in the United States

 c.  each year, more than 200,000 new cases of child 
sexual abuse are reported in the United States

 d.  79% of children who die as a result of abuse are 
younger than 4 years

 e.  all of the above are true

CLINICAL CASE PROBLEM 3

An 8-Year-Old-Girl with a New Stepfather

An 8-year-old girl is presented to your office with vag-
inal discharge, nail biting, and declining school perfor-
mance. Her mother indicates that the child has always 
been a good student but seems to be falling behind. 
There has been some stress at home because her 
mother remarried 9 months earlier and the stepfather 
and his two children, aged 2 and 4 years, have become 
part of the family. According to the mother, the relation-
ship between the patient and her stepfather is wonder-
ful; she indicates that he seems to enjoy having an older 
child, and often the two run family errands or go on out-
ings to the park or library together.

 10.  Which aspects of the history should raise your con-
cern about possible sexual abuse?

 a.  the presence of vaginal discharge in a prepubertal girl
 b.  recent change in family status with non-blood rel-

atives in household
 c.  behavioral change in patient
 d.  none of the above
 e.  a, b, and c

 11.  Sexual abuse of children includes which of the 
following?

 a.  penetrating vaginal, anal, or oral intercourse
 b.  inappropriate touching
 c.  visual exposure to masturbation
 d.  sexually explicit, suggestive talk or threats
 e.  all of the above

 12.  What should be done during the visit to try to deter-
mine if abuse is present?

 a.  one or both parents should be present at all times 
of the visit

 b.  physicians should ask about medical history, men-
strual history, and sexual history to help determine 
language and development of a child

 c.  evaluators should ask straightforward questions at 
a level understood by the patient

 d.  a, b, and c
 e.  b and c
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 13.  If history confirms your suspicions of sexual abuse, 
what steps should be taken to collect evidence?

 a.  examination under anesthesia should not be done 
because risk far outweighs benefit

 b.  speculum examination is necessary to collect 
appropriate data and evidence

 c.  colposcopy is recommended to facilitate evalua-
tion and documentation with digital imaging

 d.  examination must be done immediately on suspi-
cion to minimize loss of evidence

 e.  if the last reported incident occurred more than 72 
hours before the visit, no physical examination will 
be necessary and history alone will be adequate

ANSWERS

 1.  c. A coagulopathy could explain excessive bleeding 
with mild trauma, but this is not the case for this child; 
it could not explain the fracture in this child’s case. 
Although the fracture must be treated, the treatment 
of the fracture should not be the focus of attention. An 
orthopedic consultation may be appropriate, depend-
ing on the severity of the fracture.

This case gives a common history for child abuse. Child 
abuse is defined as any maltreatment of children or ado-
lescents by their parents, guardians, or other caretakers. 
The definition includes physical abuse, sexual abuse, 
physical neglect, medical neglect, emotional abuse, and 
emotional neglect. The physician must be able to dis-
tinguish accidental from non-accidental injury. Clues to 
non-accidental injury in this case include the following:

A discrepant history: The explanation given by the 
parent does not fit the pattern and severity of the medical 
findings. Thus, the “baby rolling off the sofa” is a totally 
inadequate explanation for a fractured humerus.

A delay in seeking care: The injury occurred the pre-
vious night, but the mother waited until the next day to 
bring the baby to the emergency department.

Story inappropriate for developmental level: 2-month-
old babies should not be able to coordinate rolling activ-
ity. Parents still should be counseled against leaving 
any baby unattended on a table, adult bed, or sofa, even 
though the story does not fit the developmental level of 
the baby.

 2.  d. The most appropriate action at this time is to 
hospitalize the child. This removes the child from an 
unsafe environment and permits time for a complete 
evaluation. Trusting a family to follow up, especially 
when abuse is suspected, would be inappropriate.

 3.  d. Although osteogenesis imperfecta is in the differ-
ential diagnosis of multiple fractures, it is a rare disor-
der and given this child’s unremarkable birth and past 
medical history is much less likely in this case. Any 
infant with a suspicious injury needs a skeletal sur-
vey. This should be done in parts with multiple views 
instead of one anterior-posterior radiograph view (the 

so-called babygram). Suspicious lesions include mul-
tiple fractures, fractures at different stages of healing, 
spiral fractures, metaphyseal chip fractures (so-called 
bucket-handle fractures), and posterior rib fractures. 
A funduscopic examination is needed to rule out ret-
inal hemorrhages. Children with evidence of “shaken 
baby syndrome” (i.e., multiple fractures, retinal hem-
orrhages, and posterior rib fractures) require a head 
CT scan to rule out subdural hemorrhages. Infants 
have large heads in relation to the rest of their bod-
ies and are susceptible to shearing and impact inju-
ries with shaking. Physicians are mandated reporters 
and are required by law to report suspected abuse to 
the appropriate state agency. A complete evaluation 
of family dynamics and a detailed history of family 
members (including psychiatric, substance abuse, and 
domestic violence history) should also be obtained.

 4.  c. Physicians are mandated reporters of child abuse. 
This includes any type of child abuse. The physician 
is obligated by law to report any suspicion of abuse to 
child protection authorities. It is not the physician’s 
duty to “prove” the abuse, although the physician 
must document all history and statements carefully 
(and sometimes take photographs) because they may 
be used as evidence. The physician is not liable if 
the investigation finds the claim of abuse to be false. 
Reporting is made in good faith and with good inten-
tions whenever there is suspicion. The physician may 
be liable if there is evidence of abuse and the abuse is 
not reported.

 5.  b. Child abuse experts perceive that contact chil-
dren (others in the home in which child abuse occurs) 
are at risk of abuse and that medical evaluation for 
abuse is warranted for these children.

 6.  d. The most appropriate next steps at this time are 
as follows:

 1.  Treat the child’s burn injury: Use analgesics and 
apply an appropriate sterile dressing. Cold-water 
immersion is inappropriate and actually may extend 
the injury and trauma. Because of the extent of the 
burns and the fact that they cross joint lines (over 
the toes and ankles), the child should be admitted 
(preferably to a burn center) for observation, burn 
care, and possible intravenous fluids.

 2.  Obtain a more detailed history of the child’s pres-
ent injury and his previous health. This is the clas-
sic “stocking” distribution of an immersion burn. 
The child is held over hot water and the feet are 
forced into the water. When the child tries to pull 
up the feet, the buttocks are now the lowest point 
and are immersed. If the child had indeed been 
sitting in the bath when the hot water was turned 
on, the burn would be more diffuse. Regardless, 
an 8-month-old and a 5-year-old should never 
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be bathing alone together. Although what actu-
ally happened here seems obvious, it is important 
that as complete a history as possible be taken and 
documented for legal purposes rather than making 
assumptions.

 7.  c. With comprehensive and intensive treatment of 
the entire family, 80% or more of families involved in 
child abuse or neglect (excluding incest) can be reha-
bilitated to provide adequate and appropriate care for 
their children. Approximately 10% to 15% of such 
families can only be stabilized and will require an 
indefinite continuation of support services until the 
children in the family become independent. In only 
2% to 3% of cases is termination of parental rights 
or continued foster care necessary (again, excluding 
incest).

 8.  c. Men who abuse their wives are more likely 
to abuse their children than are men who do not 
abuse their wives. In fact, the abuse of a spouse is 
a red flag to inquire about child abuse. Approxi-
mately 25% to 50% of men who abuse their wives 
also abuse their children. Women who are cur-
rently abused (as spouses or partners), or who have 
been abused in the past (as children), are also more 
likely to abuse their children than are women who 
are not abused or who have not been abused (either 
as a spouse or as a child). Parents who abuse their 
children are much more likely to have come from 
families in which abuse occurred. Most often, they 
were abused as children, although the witnessing 
of abuse as a child is also common. Thus, abuse 
is very much a family affair and not only moves 
from generation to generation at different times 
but also occurs among different generations at the 
same time. Child abuse, spousal abuse, and elder 
abuse may be occurring at the same time in the 
same family.

 9.  e. According to the National Committee to Pre-
vent Child Abuse and the National Clearinghouse 
on Child Abuse and Neglect Information, more 
than 3 million cases of child abuse and neglect 
are reported to social service agencies each year. 
Neglect accounts for approximately 52% of the 
reports, physical abuse for approximately 24% to 
26%, sexual abuse for approximately 7% to 13%, 
emotional maltreatment for approximately 6%, and 
medical neglect for approximately 3%. Each year in 
the United States, approximately 1500 children die 
as a result of fatal physical injuries from abuse; 79% 
of children killed are younger than 4 years. Actual 
abuse rates are likely to be higher than these esti-
mates because many maltreated children go unrec-
ognized and many are reluctant to report the abuse, 
particularly sexual abuse.

 10.  e. All of these should raise concerns.

 11.  e. Sexual abuse does not just include penetration 
and sexual intercourse. Forcing a child to watch 
masturbation or copulatory activity, fondling and 
touching a child’s private areas, and using sexually 
explicit language with or without threats can also 
be sexual abuse. Internet chat rooms are a more 
recent area where parents need to make sure that 
their children are safe. Although some children 
inadvertently find sexually explicit Internet con-
tent, there are many people targeting children and 
adolescents through the Internet. A few statistics 
follow:

 1.  Mothers abuse their children more often than 
fathers do. Approximately two thirds of perpetra-
tors are women, who are responsible for approxi-
mately 75% of neglect and medical neglect cases. 
However, men are responsible for approximately 
75% of the sexual abuse cases.

 2.  Girls are abused more often than boys are. The 
overall ratio is approximately 53% to 46%. Girls 
are subjected to sexual abuse at almost twice the 
rate of boys. For both sexes, 22% to 23% of the 
incidents of sexual abuse occur before the age of 8 
years.

 3.  Strangers are seldom the perpetrators of child 
abuse. Of abusers, 77% are a parent and 11% are a 
close relative.

 4.  One parent is usually the active perpetrator, and 
the other parent passively accepts the abuse.

 12.  e. The interview should be done without the par-
ents present, if possible, to allow the patient to answer 
without fear, coercion, or parental supplementation. 
Finding the correct level of language and the under-
standing level of the patient can be a challenge. Phy-
sicians who plan to interview or to evaluate suspected 
victims should consider special training.

 13.  c. Timing of the physical examination depends on 
the last reported incident and whether symptoms are 
currently present. Because this child has a complaint 
of vaginal discharge, an examination should be done. 
If there are no current symptoms and the reported 
incident was more than 72 hours earlier, an exam-
ination can be scheduled. When possible, the exam-
ination should be done with health care professionals 
familiar with forensic examinations. Examination 
under anesthesia should be considered for acutely 
assaulted prepubertal girls with persistent vaginal or 
rectal bleeding or severe abdominal pain. Culture 
analysis is the standard of care for children. Specu-
lum examination is not recommended for prepuber-
tal girls because an adequate examination can be done 
with proper technique and positioning and without a 
speculum.
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SUMMARY

 1.  Epidemiology
Approximately 3 million cases of abuse are reported 

each year in the United States; more than 1000 
children die every year of injuries incurred from 
child abuse in the United States. Child abuse oc-
curs across all races and socioeconomic levels. Most 
commonly, child abuse is perpetrated by a close rel-
ative, usually the parent. Mothers abuse their chil-
dren more often than fathers do, girls are abused 
more often than boys are, and one parent is usually 
the “active perpetrator” and the other parent is the 
“passive perpetrator.” Strangers are rarely involved 
in child abuse. Risk factors for abuse include par-
ents raised in a harsh family environment, increas-
ing home stressors, decreased ability to cope with 
frustration or stress in a parent, parental history of 
being abused, unplanned or unwanted pregnancy, 
socially isolated single parents, unemployment, al-
cohol or drug abuse, depression in a parent, men-
tally impaired or physically impaired child, poverty, 
and unrealistic parental expectations. The clinical 
features most commonly associated with inflicted 
brain injury in infants include apnea (93%), retinal 
hemorrhage (71%), and rib fractures (73%). Less 
than 10% of substantiated child sexual abuse cases  
have physical findings on examination. Also re-
member that where you find one type of abuse, you 
are likely to find another type (child abuse, spousal 
abuse, or elder abuse).

 2.  Definitions
Child abuse is defined as any short-term or long-term 

situation in a family in which a child is physical-
ly, sexually, emotionally, or psychologically abused 
or physically, emotionally, or medically neglected 
by any other member of that family. Shaken baby 
syndrome (SBS) is a clinical syndrome caused by 
violent shaking of young infants. Examination find-
ings may include retinal hemorrhages and signs of 
intracranial trauma (such as subdural hemorrhage 
or cerebral edema).

 3.  “Red flags” for child abuse
Suspect child abuse if (a) there is a discrepant histo-

ry (what is said to have happened does not match 
the injury); (b) there is a delay in seeking care; (c) 
there was a recent family crisis; (d) there are unre-
alistic expectations put on the child by the parents;  
(e) there are injuries with an obvious pattern, such 
as from a hand or object; (f) families are living under 
stressful living conditions, including overcrowding 
and poverty; (g) there is a real lack of a support 
system for the family and the family members; (h) 
aggressive behavior is displayed by the child; (i) the 
child has inappropriate sexual behavior or knowl-

edge; (j) you are aware of underlying psychiatric 
disease in either the father or the mother; or (k) 
there is either alcohol abuse or drug abuse in the 
father or the mother.

 4.  Initial treatment
The most important treatment priority is ensuring 

the health and safety of the child. Acute treatment 
(no matter what type of child abuse is being dealt 
with) often includes hospitalization of the child. 
This allows time to investigate the potential abuse 
that has occurred (often more than one type); to 
observe the child and the child’s behavior in a safe 
environment; to evaluate the child from a physical, 
psychological, and social perspective; and to obtain 
all details necessary to clearly understand this epi-
sode of abuse and any others that have taken place 
before this. Interview the parents, grandparents, 
and other family members. Obtain all historical 
information from everyone, including children, 
separately.

Use open-ended, non-leading questions, particular-
ly with younger children. Inquire not only about 
physical abuse but also about sexual abuse, domestic 
violence, and witnessed abuse.

It is always important to document well but particular-
ly here, when your records may be all that is avail-
able to relay important information that determines 
the future for the abused victim. Also remember 
that the duty to report abuse and the liability for not 
reporting abuse to local Child Protective Services 
lie with the evaluating physician.

 5.  Long-term treatment
The ultimate goal in a situation in which child abuse 

has occurred is to eventually return the child to 
the home. However, first it is necessary (a) to re-
store the child to a healthy state, (b) to identify 
and to understand the reason for the abuse, (c) to 
provide individual and family counseling to the 
parents and the family, (d) to treat coexisting psy-
chiatric conditions in both parents (alcoholism, 
drug abuse, and depression), and (e) to set up an 
ongoing counseling program for the individuals in 
the family.

 6.  Establish a contract with the abusing parents
They need help learning healthy ways of dealing with 

their frustrations, such as agreeing to call someone 
if they get to a point at which they think they can 
no longer handle it. Remember that family violence 
begets family violence, so many of these were vic-
tims themselves. That being said, many of these 
individuals need formal counseling and treatment 
themselves.
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ADDIT IONAL QUESTIONS

 1.  Risk factors for child maltreatment include:
 a.  Caregiver with mental health history
 b.  Child with history of prematurity
 c.  Family at poverty level
 d.  All of the above

 2.  The most common form of reported abuse is:
 a.  Sexual
 b.  Neglect
 c.  Physical
 d.  Emotional

 3.  Clues of child abuse include:
 a.  Any burn on a child
 b.  An animal bite
 c.  Circular rash
 d.  Multiple lesions of various healing stages

ANSWERS
 1.  d
 2.  b
 3.  d
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C H A P T ER  106

Common Cold

CLINICAL CASE PROBLEM 1

A 4-Year-Old Child with a Runny Nose, Sore 
Throat, and Nonproductive Cough

A 4-year-old child with a runny nose, congestion, sneez-
ing, and nonproductive cough comes to your office with 
his mother. These symptoms started 4 days ago with 
a sore throat that has since resolved. His appetite is 
mildly decreased, but he is well otherwise. He has had 
no fever, chills, or any other symptoms.

On examination, the child’s temperature is 37.6° C. 
His ears are clear, and his throat is slightly hyperemic. 
He has grayish thick nasal discharge, and the nasal 
mucosa appears swollen with erythematous nasal tur-
binates. His lung fields are clear, there is no significant 
cervical lymphadenopathy, and no other localizing signs 
are present.

The child’s history is unremarkable, and he has had 
no significant medical illnesses. His immunizations are 
up to date.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child?
 a.  allergic rhinitis
 b.  nasal foreign body
 c.  early streptococcal pharyngitis
 d.  pertussis
 e.  viral upper respiratory infection (URI)

 2.  What is the pathogen most frequently associated 
with this condition?

 a.  Streptococcus pneumoniae
 b.  rhinovirus
 c.  parainfluenza A virus
 d.  adenovirus
 e.  respiratory syncytial virus (RSV)

 3.  What investigation should be done at this time?
 a.  complete blood count
 b.  chest radiograph
 c.  rapid strep test
 d.  nasal smear
 e.  nothing at this time

 4.  Which of the following statements regarding the 
common cold is (are) true?

 a.  adults are affected less often than children are
 b.  the highest incidence of the common cold is 

among children of kindergarten age
 c.  adults with young children at home have an 

increased number of colds

 d.  infants with older siblings in school or daycare 
have an increased incidence of colds

 e.  all of the above are true

 5.  Which of the following statements regarding treat-
ment of the condition described in this case is true?

 a.  the use of antibiotics has been shown to decrease 
the probability of complications; their routine use 
is reasonable

 b.  supportive care with humidified air and nasal saline 
drops has been shown to be beneficial in symptom 
relief

 c.  dextromethorphan and codeine can be used to 
suppress cough associated with the condition

 d.  zinc lozenges have been shown to be effective 
therapy in children

 e.  antihistamine-decongestant combinations have 
been shown to be effective in reducing symptoms

 6.  Preschool children who did not attend childcare are 
subject to how many colds on an average yearly basis?

 a.  10 to 12
 b.  7 or 8
 c.  3 or 4
 d.  6 to 8
 e.  5 or 6

 7.  What is the most effective preventive measure against 
the common cold?

 a.  megadoses of vitamin C
 b.  meticulous handwashing
 c.  extra sleep
 d.  avoiding all contact with children and adults who 

have a cold
 e.  pleconaril

CLINICAL CASE PROBLEM 2

A 6-Month-Old with Nasal Congestion and 
Difficulty Feeding

A 6-month-old infant is brought to your office by her 
mother, who states that the child has been having nasal 
congestion for 5 days. The mother states that the child 
had a clear runny nose at first but now the drainage is 
thick and yellow, and she seems to be having difficulty 
with taking the bottle because “she just starts to snort 
and then spits it out.” She also reports that the baby has 
had only low-grade fevers with temperature below 38° 
C. The mother tells you that the baby seems cranky but 
is consolable and has had difficulty sleeping because of 
the breathing. She is concerned because her 5-year-old 
child’s birthday party is in 2 days and she does not want 
to get everyone infected. She asks you for an antibiotic.

On examination, the infant is afebrile. There is no 
tachypnea. The conjunctivae are slightly hyperemic 
but without purulent exudates. The nose is congested 
with erythematous mucosa and thick yellow drainage 
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bilaterally. The ears are clear. The throat is pink, but 
postnasal drip is noted. The chest is without retractions 
and is clear to auscultation.

 8.  What is the diagnosis?
 a.  bronchiolitis
 b.  bacterial rhinosinusitis
 c.  viral rhinosinusitis
 d.  bacterial conjunctivitis
 e.  allergic rhinitis

 9.  Which of the following agents is the least likely cause 
of the condition?

 a.  RSV
 b.  rhinovirus
 c.  parainfluenza virus
 d.  adenovirus
 e.  Bordetella pertussis

 10.  Which of the following statements about the treat-
ment of this condition in infants is true?

 a.  aspirin should be avoided
 b.  medications other than acetaminophen and ibu-

profen should be avoided
 c.  nasal saline drops are not helpful
 d.  decongestants and antihistamines are helpful
 e.  expectorants have been proved to be effective

 11.  Which of the following is the most common bacterial 
complication of this condition?

 a.  sinusitis
 b.  pneumonia
 c.  meningitis
 d.  otitis media
 e.  pharyngitis

 12.  Which of the following statements is true and is the 
best answer to the mother’s concern?

 a.  the infant is no longer infectious, so there is no 
need to worry about spread of infection

 b.  evidence does not support the use of antibiotics 
in URIs, and in fact, there is an increased risk of 
adverse effect with their use

 c.  viral shedding lasts up to 14 days, so the infant 
most likely will spread the infection to all those 
who attend her sibling’s party

 d.  the color of the baby’s nasal discharge suggests 
a bacterial infection and antibiotics will be pre-
scribed, so there should be no concern for trans-
mission to others

 e.  none of the above is true

 13.  Which of the following statements about comple-
mentary and alternative therapies for the common 
cold is true?

 a.  prophylactic use of echinacea has no impact on the 
frequency, severity, or duration of URIs

 b.  echinacea products that use the root are better than 
those that use the aerial part in treatment of cold

 c.  zinc has not been shown to be of benefit in treating 
viral upper respiratory symptoms in children

 d.  vitamin C prophylaxis in high doses significantly 
reduces symptom severity and duration of cold in 
the general population

ANSWERS

 1.  e. This child most likely has the common cold or 
URI. It is a viral infection that typically occurs 2 or 3 
days after infection. The first symptom noted is usu-
ally a scratchy throat, which resolves by the second or 
third day, and nasal symptoms predominate. All the 
choices listed are conditions that may mimic a cold. 
Sneezing and itching are predominant symptoms in 
allergic rhinitis. Foreign bodies are usually associ-
ated with unilateral foul-smelling discharge. Pertus-
sis, associated with paroxysmal or persistent cough, is 
unlikely because he is vaccinated. The presence of a 
runny nose and a cough significantly diminishes the 
probability of streptococcal pharyngitis.

 2.  b. The most frequent cause of the common cold is a 
rhinovirus. Rhinoviruses are responsible for up to 50% 
of all cases of the common cold, especially in early fall. 
Rhinoviruses and coronaviruses are agents primarily 
associated with colds. Other viruses, such as influenza 
virus, parainfluenza virus, RSV, adenovirus, enterovi-
rus, and mumps and measles viruses, are responsible 
for colds associated with other clinical syndromes. 
More than 100 serospecific rhinovirus types have been 
established, and many viruses remain untyped.

The absence of significant fever, cervical lymphadenop-
athy, and exudates along with the presence of rhinor-
rhea and cough significantly decreases the probability of  
S. pneumoniae as a cause of this patient’s symptoms.

 3.  e. Routine laboratory studies are not helpful or 
required for diagnosis and management of the com-
mon cold. Because the pretest probability of a strep-
tococcal pharyngitis is very low, it is inappropriate to 
order a rapid antigen test for Streptococcus.

CLINICAL CASE MANAGEMENT PROBLEM

An 8-year-old boy is brought to your office with “a 
cold.” He has had the cold for approximately 10 days, 
and his rhinorrhea, cough, and congestion continue. 
His mother tells you that she has just seen her fam-
ily physician for the same symptoms and an antibiotic 
was prescribed. She asks you to prescribe the same 
for her son. On examination, the boy has nasal con-
gestion and a hyperemic throat. No other abnormali-
ties are found. Discuss your approach to this patient’s 
request.
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 4.  e. In general, the common cold affects children 
significantly more frequently than adults. The high-
est incidence is among children of kindergarten age. 
Adults with young children at home have an increased 
number of colds, as do infants with older siblings. 
Often, parents notice the latter (the “second sibling 
syndrome”) and sometimes need reassurance that 
their children do not have some other constitutional 
weakness. Children in out-of-home daycare have 50% 
more colds than those cared for only at home. This 
difference decreases as the length of time spent in 
daycare increases; however, the incidence of illness is 
higher in the daycare group in the first 3 years of life.

 5.  b. Treatment of the common cold focuses on relief 
of irritating symptoms of rhinorrhea, nasal conges-
tion, and cough. Cold is a viral illness, and antibiotics 
are not recommended for treatment or prevention of 
secondary bacterial infection such as otitis media. Use 
of centrally acting sympathomimetics, such as dex-
tromethorphan and codeine, is not recommended for 
treatment of cough caused by viral illness in children. 
They may be of some benefit in adults but may lead to 
serious adverse effects and dosing errors in children. 
Antihistamines, inhaled corticosteroids, oral prednis-
olone, and echinacea have not been shown to decrease 
the duration nor severity of illness. Antihistamine-de-
congestant combinations are no more effective than 
placebos for cough in children. Parental education on 
the use and side effects of these medications is the key 
to treatment. If parents insist on using medications, 
the physician should negotiate discontinuation of 
medication if symptoms do not improve in 2 days.

Rhinoviruses are temperature sensitive. A controlled 
study testing warm (30° C) humidified air against hot 
(45° C) humidified air to provide nasal hyperthermia for 
20 to 30 minutes demonstrated a significant reduction in 
the severity and duration of common cold symptoms at 
higher temperatures. Thus, it may be that this “old-fash-
ioned” remedy has some basis in fact. Nasal saline drops 
have also been found to provide relief from congestion. 
These have the least amount of side effects and are use-
ful in providing some comfort. The use of zinc lozenges 
for treatment of the common cold in children has been 
demonstrated to be ineffective.

 6.  a. Preschool-aged children, 1 to 5 years old, who 
do not attend daycare are subject to six to eight colds 
annually. Infants younger than 1 year average six or 
seven colds a year. Children in daycare or preschool 
have a higher incidence because they have greater 
exposure to the illness. Parents experience approxi-
mately four colds and teenagers approximately four 
or five colds a year.

 7.  b. The most effective preventive measure against 
the common cold is meticulous handwashing and 

avoidance of contact with the face or nose. There is 
increasing evidence that aerosol spread of the cold 
viruses is less important than indirect spread. Experi-
ments suggest that cold-causing viruses can be spread 
by self-inoculation from deposits of virus on such sur-
faces as plastics to the surface of the finger and then 
transferred to mucous membranes of the nose and 
eye. This is particularly true if the inoculum is still 
moist.

Extra sleep has not been shown to be at all effective. 
Megadoses of vitamin C have been shown to have some 
effect in selected populations. Both in adults and in chil-
dren, regular vitamin C supplementation resulted in a 
statistically highly significant reduction in the duration of 
respiratory episodes that occurred during the prophylac-
tic supplementation period. For children, the pooled esti-
mate was 13.2%; for adults, it was 7.7%. Other effective 
prophylactic therapies include Chizukit, nasal saline with 
irrigation, probiotics, and zinc sulfate.

It is unrealistic to suggest avoidance of all contact 
with children and adults who have colds. Cold viruses are 
everywhere and will continue to be everywhere.

Pleconaril is a rhinovirus capsid function inhibitor that 
exhibits antiviral activity; however, the U.S. Food and 
Drug Administration rejected its use in 2002 because of 
its side effects.

 8.  c. The infant has a common cold, in this case causing 
mostly a rhinosinusitis. In infants, it is difficult to dis-
tinguish bacterial from viral rhinosinusitis. Bacterial 
rhinosinusitis is a possible complication of viral rhi-
nosinusitis and should be expected if the patient has 
symptoms lasting more than 10 days with purulent 
rhinorrhea, severe illness with temperature higher 
than 39° C, and facial pain.

The patient does not have bacterial conjunctivitis because 
there is no drainage from the eyes. Bronchiolitis is most 
often caused by RSV, which is the most common viral 
pathogen causing lower respiratory tract illness in infants. 
Tachypnea and respiratory distress including wheezing 
are common presentations. Other manifestations of RSV 
in infants can be lethargy, irritability, apneic episodes, 
and poor feeding.

Allergic rhinitis does not present with fever and usu-
ally is associated with pale, edematous, or violaceous 
turbinates.

 9.  e. Bordetella pertussis, Mycoplasma pneumoniae, and 
group A streptococci infections in catarrhal stage may 
be manifested as URI. All the other choices include 
the viruses that most frequently cause the common 
cold.

 10.  b. Decongestant and antihistamine use in infants 
has the potential for unusual central nervous sys-
tem or cardiovascular side effects, such as extreme 
lethargy or irritability, which far outweigh the small 
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potential benefits. For most URIs, the best treatment 
is no pharmacologic treatment; however, in those 
with fever, antipyretics may be used. Aspirin should 
be avoided because of the risk of Reye syndrome. 
Expectorants have not been proved to be effective for 
cough. Cough suppressants are also contraindicated 
for infants and in fact can cause paradoxical bron-
choconstriction in some. Nasal saline drops followed 
by gentle bulb syringe suction can help loosen secre-
tions and relieve obstruction temporarily and can be 
particularly helpful just before feeding.

 11.  d. Otitis media, the most common bacterial com-
plication of the common cold, occurs in approx-
imately one third of children younger than 4 years 
old with colds. Sinusitis, pneumonia, and pharyngitis 
are less common complications. Meningitis is not a 
typical complication of viral URIs but rarely can be 
caused by adenovirus in infants or patients who are 
immunocompromised.

 12.  b. There is not enough evidence of important ben-
efits of antibiotics for the treatment of URIs. Indeed, 
studies have shown significant increases in adverse 
effects with their use.

The infant is probably still infectious. Viral shedding 
during a URI usually lasts 7 to 14 days and occasionally 
longer. Even so, most transmission is thought to be by 
self-inoculation by contaminated hands and some by 

droplet spread through sneezing; it is unlikely that the 
infant will spread the infection to all the guests unless 
parents and sibling neglect to wash their hands and 
inoculate most household surfaces just before the guests 
arrive (because viruses can live up to a few hours on plas-
tic surfaces).

The color and thickness of nasal secretions do not help 
to differentiate between bacterial, viral, or allergic cause.

 13.  a. Echinacea purpurea for prophylaxis of URIs does 
not significantly decrease the frequency, severity, or 
duration of URIs. There is great difficulty in inter-
preting the research on echinacea because of the 
heterogeneity of the product (i.e., there is no stan-
dardization of any particular component). Regard-
less, it is one of the top three herbs sold in the United 
States. Vitamin C prophylaxis may modestly reduce 
the duration and severity of the common cold in the 
general population and may reduce the incidence of 
the illness in people exposed to physical and envi-
ronmental stresses. We found that zinc (lozenges 
or syrup) is beneficial in reducing the duration and 
severity of the common cold in healthy people when 
it is taken within 24 hours of onset of symptoms. Peo-
ple taking zinc are also less likely to have persistence 
of their cold symptoms beyond 7 days of treatment. 
Zinc supplementation for at least 5 months reduces 
incidence, school absenteeism, and prescription of 
antibiotics for children with the common cold.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The prescription of antibiotics for an obvious viral infec-
tion (the common cold is probably the best example) is 
likely to be the most frequent “mistake” made by family 
physicians. It is obviously much easier to prescribe an 
antibiotic for the child than to explain to the parent why 
one is not needed. Considering that URIs are a frequent 
presenting complaint to a family physician’s office, this 
mistake may actually occur several times a day in an 
average practice. A reasonable approach to take to this 
patient’s request may be the following.
 1.  Explain the viral nature of the symptoms and your 

certainty in coming to that conclusion regarding the 
patient.

 2.  Explain the side effects of antibiotics, including 
drug intolerance, drug allergy, and the possibility of 
creating an environment in the patient’s body that 
promotes the growth of resistant organisms.

 3.  Thoroughly discuss some alternatives to antibiotic 
therapy that the patient may pursue for symptom 
relief. For children older than 5 years, these include 
the use of steam, buckwheat honey, vapor rub, 
zinc sulfate, and geranium extract. Also suggest 
increased rest and adequate fluid hydration.

 4.  Take the opportunity to discuss how meticulous 
handwashing and related hygienic measures can 
significantly decrease spread of the common cold 
among family members.

 5.  Repeat the following age-old edict to the parent: 
“The symptoms will abate in a week with antibiotics 
and in 7 days without” (having said that, remember 
that 30% of patients with common cold symptoms 
who had visited a physician still had a cough and a 
runny nose by the eighth day).

 6.  Do not compromise your principles and prescribe 
an antibiotic when you know it is, at best, not 
indicated and possibly harmful. If the parent insists 
on an antibiotic, consider this an opportunity to 
discuss your philosophy of care with the patient. 
Have the parent consider whether he or she is com-
fortable with the advice you are giving. If not, you 
should ask the parent if he or she really wishes to 
continue care in your practice. This can actually be 
done in a very pleasant manner.
There is rarely a problem in reaching a mutually 

agreeable position. It comes down to a question of trust 
between the parent, the patient, and the physician.
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  Characteristics of Viral Colds in Adults and Young Children

Characteristic Adults Children
Frequency 2-4 per year One per month, September-April

Fever Rare Common during first 3 days

Nasal manifestations Congestion Colored nasal discharge

Duration of illness 5-7 days 14 days

From Hendley JO: Epidemiology, pathogenesis, and treatment of the common cold. Semin Pediatr Infect Dis 9:50–55, 1998.

TABLE 106-1
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SUMMARY

 1.  As the most common presentation of a URI, the cold 
is the most common problem presenting to the family 
physician (Table 106-1).

 2.  Viral infections are the major cause of common colds.
 3.  Rhinovirus is the most common pathogen (30% to 

50%). Another 15% is represented by influenza virus; 
parainfluenza A, B, and C viruses; and RSV.

 4.  The differential diagnosis of a cold includes allergic 
rhinitis, vasomotor rhinitis, intranasal foreign body, 
and sinusitis.

 5.  No laboratory investigations are necessary. The com-
bination of rhinorrhea, cough, congestion, sneezing, 
and a sore throat (or some reasonable combination) in 
the absence of significant fever, cervical nodes, or an 
exudate virtually rules out streptococcal pharyngitis.

 6.  Prevention of spread to family members is best 
accomplished by meticulous hygiene. Self-inoculation 
and direct transfer by hand-to-hand contact is more 
important than aerosol spread.

 7.  There is some evidence that large doses of vitamin 
C may shorten the course of the common cold and 
slightly better evidence that zinc lozenges can shorten 
the course of pediatric colds by as much as 1 day.

 8.  Treatment is symptomatic: steam, nasal saline, and 
bulb suction. Decongestants and antihistamines, 
which are commonly used, have no proven benefit.

 9.  Antibiotics have no role in the treatment of uncompli-
cated URI.
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C H A P T ER  107

Otitis Media

CLINICAL CASE PROBLEM 1

A 20-Month-Old Child Who Is Febrile, Fussy, 
and Pulling at His Ear

A mother comes to your office with her 20-month-old 
son. The child has been breast-fed, and he continues 
to breast-feed at night, although he is slowly wean-
ing. He usually comes only for well-child checks and 
has rarely been in for upper respiratory infections or 
other illness. According to the mother, her child (who 
usually stays at home) went to the church nursery 2 
weeks ago and since then has had some rhinorrhea. 
For the past 24 hours, he has been febrile, to 38.4° 
C, and has been fussy but has still been eating and 
playing.

On examination, the child appears mildly ill but 
nontoxic. He has nasal congestion and a hyperemic 
throat. The left tympanic membrane is normal, and the 
right tympanic membrane is bulging and red, with fluid 
detected by pneumatic otoscopy. The lungs are clear. 
The child’s temperature is 38.4° C.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child?
 a.  acute otitis media (AOM)
 b.  otitis media without effusion
 c.  chronic otitis media (COM)
 d.  otitis media with effusion (OME)
 e.  none of the above

 2.  The mother has considered echinacea and other 
“herbal” treatments for her child, and she tells you 
that she would prefer not to use antibiotics unless 
absolutely indicated. You tell her that:

 a.  because of the fever, otalgia, certain diagnosis, and 
the child’s young age, you recommend antibiotic 
treatment with follow-up in 48 to 72 hours

 b.  because of recent literature reviews you have done 
and your understanding of her preference to avoid 
medications, observation is an option, provided she 
can bring the child for follow-up

 c.  serious complications of otitis media, such as hear-
ing loss, perforation of the tympanic membrane, 
subdural empyema, and brain abscess, happen only 
in developing countries with malnourished children

 d.  all analgesics should be avoided because they can 
mask the severity of the infection

 e.  because the child is younger than 2 years and has high 
fever, immediate myringotomy is recom mended

 3.  If you chose to prescribe antibiotics for this child, 
which would be your first choice, assuming the child 
has no drug allergies and, as reported in this history, 
had not recently been taking antibiotics?

 a.  no antibiotics
 b.  cefdinir (Omnicef) 7 mg/kg orally twice daily for 5 

to 10 days
 c.  amoxicillin 40 to 45 mg/kg orally twice daily (80 to 

90 mg/kg per day) for 10 days
 d.  ceftriaxone 50 mg/kg intramuscularly (IM) for 3 

days
 e.  amoxicillin-clavulanate 45 mg/kg (80 to 90 mg/kg 

per day of amoxicillin component) orally twice daily 
for 10 days

 4.  What are three of the most common bacterial organ-
isms responsible for the condition described here?

 a.  Streptococcus pneumoniae, group A streptococci, Hae-
mophilus influenzae

 b.  S. pneumoniae, H. influenzae, Staphylococcus aureus
 c.  H. influenzae, S. pneumoniae, Moraxella catarrhalis
 d.  H. influenzae, S. pneumoniae, group A streptococci
 e.  H. influenzae, S. pneumoniae, M. catarrhalis

 5.  The mother wants to know if her visit to the church 
nursery could have contributed to the illness. You 
explain that:

 a.  her breastfeeding has protected the child from 
more frequent infections, but her child may have 
contracted an upper respiratory tract virus in the 
nursery, which led to the infection

 b.  her child is still breastfeeding and is more likely to 
contract viruses, even outside of the church nursery

 c.  ear infections are unpredictable and nearly all chil-
dren have them; leave the child in the nursery as 
often as possible

 d.  the child is destined to have many infections because 
otitis media is frequent in his age group

 e.  none of the above is true

 6.  Which of the following statements is false concerning 
the prevalence and diagnosis of AOM?

 a.  differentiation between AOM and OME is import-
ant in deciding on treatment

 b.  60% to 80% of children have at least one episode of 
AOM by 1 year of age, and 80% to 90% of children 
have at least one episode by 2 or 3 years of age

 c.  the highest incidence of AOM occurs between 6 
and 24 months and then decreases with age, except 
at 5 and 6 years, the time of school entry

 d.  presence of any middle ear effusion meets the crite-
ria for diagnosis of AOM and should be treated

 e.  middle ear effusion with redness and bulging of 
the tympanic membrane are diagnostic features of 
AOM
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CLINICAL CASE PROBLEM 2

A 24-Month-Old Girl with an Upper 
Respiratory Tract Infection but No External 
Signs of an Acute Ear Infection

A 24-month-old girl presents for her well-child check. 
She has a mild upper respiratory infection. According to 
her parents, she has been cheerful and eating well, and 
she is afebrile.

On examination, you note a middle ear effusion, con-
firmed by pneumatic otoscopy, and the tympanic mem-
brane is dull but not red. The rest of the examination is 
normal except for mild, clear rhinorrhea.

 7.  What is the most likely diagnosis in this child?
 a.  AOM
 b.  otitis media without effusion
 c.  COM
 d.  OME
 e.  upper respiratory infection only

 8.  You recommend or prescribe which of the following 
treatments for this child?

 a.  treatment with amoxicillin and follow-up in 48 to 
72 hours

 b.  no antibiotics, but follow-up to assess persistence or 
clearance of the effusion

 c.  no treatment, no follow-up
 d.  treatment with cefdinir, amoxicillin-clavulanate, or 

ceftriaxone
 e.  referral to an ear, nose, and throat (ENT) surgeon 

for tympanostomy tubes

 9.  Which of the following is true with regard to this 
patient?

 a.  steroids should be prescribed because they have 
been shown to decrease the duration of this 
condition

 b.  in most cases, this condition resolves spontaneously 
within 3 months

 c.  topical or systemic decongestants should be pre-
scribed to improve eustachian tube function

 d.  eustachian tube–middle ear inflation should be per-
formed as soon as possible to decrease the likelihood 
for development of hearing loss and language delay

 e.  if effusion is present for more than 3 months, bilat-
eral myringotomy with ventilation tube placement 
is necessary, regardless of hearing

CLINICAL CASE PROBLEM 3

A 2-Year-Old Boy Tugging at His Ear

A 2-year-old boy presents with a 1-day history of tug-
ging at his right ear, rhinorrhea, and a temperature of 
37.9° C. He is not lethargic or toxic appearing, but he 
is irritable. On examination, the tympanic membrane is 
dull but not erythematous and has decreased mobility.

 10.  Which of the following would you diagnose?
 a.  AOM; certain diagnosis
 b.  AOM; uncertain diagnosis
 c.  COM; certain diagnosis
 d.  COM; uncertain diagnosis
 e.  OME

 11.  Which of the following is an acceptable plan of treat-
ment for this patient?

 a.  discuss with his parents; because they strongly 
believe that he should not have antibiotics, recom-
mend that they provide acetaminophen for anal-
gesia and observe the child carefully for 48 to 72 
hours; reevaluate if he does not improve

 b.  discuss with his parents; if they prefer antibiotic 
treatment, prescribe amoxicillin 45 mg/kg orally 
twice daily if not penicillin allergic and follow-up 
in 10 to 14 days if he is improving

 c.  give ceftriaxone IM 50 mg/kg in one dose
 d.  both a and b are acceptable
 e.  give a second-line antibiotic

 12.  What is the most likely diagnosis in a patient with dis-
charge from the ear present for 6 weeks and a history 
of multiple ear infections treated with antibiotics?

 a.  AOM
 b.  otitis media without effusion
 c.  COM with perforation
 d.  OME
 e.  otitis externa

 13.  How is recurrent otitis media defined?
 a.  three or more episodes of AOM that occur within 

6 months, or four episodes that occur within 1 year
 b.  four or more episodes of AOM that occur within 6 

months, or five episodes that occur within 1 year
 c.  five or more episodes of AOM that occur within 6 

months, or six episodes that occur within 1 year
 d.  six or more episodes of AOM that occur within 6 

months, or eight episodes that occur within 1 year
 e.  two or more episodes of AOM that occur within 

6 months, or three or more episodes that occur 
within 1 year

 14.  Which of the following statements regarding recur-
rent otitis media is true?

 a.  recurrent bouts of AOM usually occur in the win-
ter or early spring

 b.  recurrent bouts of AOM should be managed by 
myringotomy and the insertion of ventilation tubes

 c.  medical management appears to be less effective 
and is not as safe as myringotomy and tubes in 
children with recurrent AOM

 d.  amoxicillin does not have a major role to play in 
the management of recurrent AOM

 e.  antibiotic prophylaxis should be given for at least 6 
months to 1 year
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 15.  Which of the following is not considered important 
to prevent otitis media?

 a.  avoid exposure to passive smoking
 b.  wean by 6 months of age and switch to bottle- 

feeding
 c.  complete vaccination, especially pneumococcal 

and influenza
 d.  avoid pacifier use beyond 10 months
 e.  avoid exposure to large numbers of children as in 

daycare

 16.  Indications for use of second-line medications in 
the treatment of AOM include all of the following 
except

 a.  failure to respond to first-line drugs (resistant or 
persistent AOM)

 b.  history of lack of response to first-line drug (failure 
of medication on at least two occasions in the cur-
rent respiratory season)

 c.  hypersensitivity to first-line medications
 d.  coexisting illness requiring a second-line 

medication
 e.  parents insist on the use of a particular medi-

cation on the basis of what their friends have 
recommended

 17.  All of the following would be considerations for 
referral to an ENT specialist for placement of tym-
panostomy tubes except:

 a.  superimposed asthma and allergies placing the 
child at greater risk for recurrent otitis media

 b.  development of advanced middle ear disease 
involving tympanic membrane atrophy, retraction 
pockets, ossicular erosion, or cholesteatoma

 c.  bilateral or unilateral OME for more than 3 
months with a hearing threshold of 20 dB or worse

 d.  recurrent otitis media that fails medical manage-
ment (prophylaxis failure two times during a 2- to 
6-month period)

 e.  children with craniofacial abnormalities, cleft 
palate, Down syndrome, and speech or language 
delays

 18.  Tympanocentesis with aspiration of middle ear fluid 
should be considered in all of the following patients 
except:

 a.  a child who presents with AOM and complains of 
tinnitus, vertigo, and hearing loss

 b.  a child who develops a suppurative intracranial 
complication of otitis media

 c.  an immunologically impaired patient with AOM 
who does not improve with antibiotic treatment

 d.  a child who has extreme ear pain and appears toxic
 e.  a child already taking antibiotics who develops 

AOM

ANSWERS

 1.  a. AOM is also known as acute suppurative, acute 
purulent, or acute otitis media. The pathophysio-
logic mechanism is an effusion of the middle ear that 
becomes infected with viruses or bacteria. There is 
often a rapid onset of signs and symptoms, such as 
fever, ear pain, a red and bulging tympanic mem-
brane, and fluid behind the middle ear. This child has 
a definitive (certain) diagnosis because he presents 
with fever, otalgia, a red ear, and an effusion.

 2.  a. Because this child is younger than 2 years and has 
a definitive diagnosis of AOM, antibiotics are recom-
mended. If the child had an uncertain diagnosis and 
nonsevere illness (temperature <39° C and no severe 
otalgia), observation would be acceptable. None of the 
other answers is appropriate. Myringotomy is gener-
ally reserved for immunosuppressed children or infants 
or those in whom unusual organisms are suspected. 
Analgesics are recommended, generally acetamino-
phen. Complications are more common in developing 
countries but can still occur in developed countries.

 3.  c. The history indicates that the child has never had 
an episode of otitis media. On the basis of this infor-
mation, the American Academy of Pediatrics (AAP) 
and the American Academy of Family Physicians 
(AAFP) recommend amoxicillin 40 to 45 mg/kg twice 
daily for first-line treatment. Because of the increase 
in beta-lactamase organisms such as H. influenzae 
and M. catarrhalis, the first choice for the child with 
high fever or toxicity or inability to take oral medica-
tions, would be amoxicillin-clavulanate or ceftriaxone 
respectively. The duration of treatment depends on 
the patient’s age and other patient factors. In chil-
dren older than 2 years without underlying medical 
conditions, 5 to 7 days of antibiotics is usually suf-
ficient treatment. Younger children and those with 
craniofacial abnormalities, chronic or recurrent oti-
tis media, or perforation of the tympanic membrane 
should be treated for 10 days. A patient who does not 
improve while taking amoxicillin most likely has an 
infection with a β-lactamase–producing organism. 
In this case, second-line agents including cefuroxime 

CLINICAL CASE MANAGEMENT PROBLEM

A father brings in his 15-month-old son, who has had 
frequent visits for mild upper respiratory infections 
and both AOM and OME. He has had two episodes 
of AOM and on follow-up examination still has OME 
at 6 months. The father does not want tympanostomy 
tubes placed, unless needed, but is concerned that 
his son is not speaking as well as his older child, who 
is currently 5 years old, did at that age. He asks for 
your advice.
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axetil, amoxicillin-clavulanate, and intramuscular cef-
triaxone would be appropriate choices if the child did 
not improve.

 4.  c. The bacteriology of AOM has shifted in recent 
years since the introduction of the pneumococcal 
conjugate vaccine. Beta-lactamase producing H. 
influenzae and M. catarrhalis have emerged as leading 
causes of AOM followed by S. pneumoniae, as well as 
group A streptococci, S. aureus, and anaerobic bacte-
ria. Because the H. influenzae isolates are predomi-
nantly nontypable, the conjugate Hib vaccine has 
had little impact on otitis media. Viral infections are 
frequently associated with AOM (most commonly 
respiratory syncytial virus, rhinoviruses, influenza 
virus, and adenoviruses) and may account for appar-
ent “treatment failures.”

 5.  a. The pathogenesis of otitis media follows a similar 
sequence of events in most children: an antecedent 
event results in congestion of the respiratory mucosa, 
resulting in relative obstruction of the eustachian 
tube. This obstruction causes negative pressure and 
accumulation of secretions in the middle ear that 
serve as a nidus of infection. Breastfeeding decreases 
the risk of otitis media, and exposure to children 
in daycare or, in this case, a church nursery setting 
increases the risk. Otitis media is still one of the most 
common clinical problems of childhood.

 6.  d. Between 60% and 80% of infants have at least one 
episode of AOM by 1 year of age, and 80% to 90% of 
children have at least one episode by 2 or 3 years. The 
highest incidence occurs between 6 and 24 months, 
and then the incidence declines with the exception 
of the time for school entry at 5 and 6 years. The 
peak age-specific attack rate occurs between 6 and 18 
months of age. Daycare and tobacco smoke increase 
risk, as does Native American ethnicity, whereas 
breastfeeding decreases the risk. Presence of middle 
ear effusion and a bulging or red tympanic membrane 
are diagnostic criteria for AOM. OME has only a 
middle ear effusion and does not need treatment with 
antibiotics; some studies identify inappropriate use of 
antibiotics because of misdiagnosis of OME as AOM.

 7.  d. OME (serous otitis media, glue ear) is defined as 
the presence of a middle ear effusion in the absence of 
acute signs of infection. Specifically, in a child without 
fever, otalgia, or systemic symptoms and with an effu-
sion diagnosed by pneumatic otoscopy, tympanome-
try, or reflectometry, OME is diagnosed. OME may 
be classified as acute, subacute, or chronic on the basis 
of the duration of the effusion. OME with effusions 
present for less than 3 weeks is acute; subacute effu-
sions are present for 3 weeks to 3 months; and chronic 
effusions are those present for longer than 3 months. 

Treatment is generally based on the duration of the 
effusion and associated symptoms or risk factors.

 8.  b. OME, as in this child, is often found on rou-
tine examination of an asymptomatic child with a 
mild upper respiratory infection. In this child, the 
length of time that the effusion has been present is 
unknown. A referral is warranted if there are risk fac-
tors for learning problems or any signs of language 
delay, if the child has a history of a hearing threshold 
of worse than 20 dB, and in cases in which the effu-
sion persists for more than 3 months. Because most 
effusions resolve spontaneously, this child should be 
observed until resolution of her effusion, provided 
she has no signs of hearing difficulty. If effusion per-
sists beyond 3 months, she should be evaluated for 
hearing. Antibiotics are not routinely recommended, 
although some physicians will give a course of anti-
biotics in the case of a persistent effusion despite the 
fact that this has not shown any long-term benefit.

 9.  b. OME is a middle ear effusion without signs or 
symptoms of acute infection. The effusion clears 
spontaneously by 3 months in 90% of children. Nei-
ther oral or nasal steroids nor decongestants have 
proved to be effective for this condition. Use of the 
Valsalva maneuver to open the eustachian tubes has 
not been shown to be effective in the treatment of 
OME. Even if the effusion is present for more than 3 
months, myringotomy and ventilation tubes are not 
indicated unless hearing loss or other findings sug-
gest delayed learning.

 10.  b. This patient has an uncertain diagnosis of AOM. 
Watchful waiting and treatment with analgesics are 
appropriate methods as most cases will resolve with-
out antibiotics.

 11.  d. There is evidence of effusion and acute symptoms 
but no evidence of inflammation. Because the child 
has only a low-grade fever and no otalgia, observa-
tion for 48 to 72 hours or treatment with amoxicillin 
is an appropriate plan. Currently, recommendations 
are to include parents more in the decision-making 
process, particularly in cases such as this, when sev-
eral options are acceptable. Follow-up after 2 weeks 
of antibiotics is no longer recommended because of 
the high prevalence of effusion, which may errone-
ously be treated as an antibiotic failure.

 12.  c. COM is synonymous with chronic suppurative, 
purulent, or intractable otitis media. There is a pro-
nounced, intractable pathologic condition of the 
middle ear with or without suppurative otorrhea. 
Suppurative refers to an active infection, and otor-
rhea refers to a discharge through a perforated tym-
panic membrane.
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 13.  a. Recurrent otitis media is defined as three or more 
episodes of AOM that occur within 6 months or four 
episodes within 1 year.

 14.  a. Recurrent bouts of acute otitis usually occur in the 
winter or early spring. Such recurrent episodes can be 
managed to some extent with prophylactic antibiot-
ics. Prophylaxis should not be given for more than 6 
months to decrease the likelihood of colonization by 
resistant bacteria. Although a myringotomy and the 
insertion of ventilation tubes ultimately may have to 
be performed, it is not the first-line option. Medical 
management with antibiotics has been shown, in most 
studies, to be just as effective. Half-strength amoxicil-
lin or sulfisoxazole is reasonable prophylactic therapy.

 15.  b. Breastfeeding should be encouraged because it 
decreases the incidence of otitis media. For those 
children who bottle feed, they should be fed sitting 
up. Breastfeeding for at least 6 months should be 
strongly encouraged.

 16.  e. All of the answers are appropriate reasons to use 
second-line antibiotics for treatment (i.e., not amox-
icillin). In addition, culture-proven resistance from 
a tympanocentesis is another indication. Certainly, 
parents often will know which medication their child 
responds to, but some may have erroneous informa-
tion, and their choice of antibiotics should not be the 
only determining factor.

 17.  a. Other indications for referral include refrac-
tory otitis media with moderate to severe symptoms 
after two different antibiotics; medical treatment 
failure because of multiple drug allergy or intoler-
ance; at least two recurrences of otitis media within 
2 or 3 months after ventilating tube extrusion with 
failed medical management; a history of effusions for 
6 months or more of the previous 12 months; and 
impending or actual complications of AOM, such as 
mastoiditis, lateral sinus thrombosis, meningitis, and 
brain abscess.

 18.  a. The diagnosis of AOM is made clinically on the 
basis of symptoms and the appearance and mobil-
ity of the tympanic membrane; however, in certain 
circumstances, tympanocentesis with aspiration of 
the middle ear fluid for culture may aid in diagnosis  
but also alleviate severe pain. Patients who appear 
toxic or who develop either suppurative intratempo-
ral or intracranial complications should have tympa-
nocentesis. A newborn or otherwise immunologically 
deficient patient who does not improve with empir-
ical therapy may warrant tympanocentesis because 
unusual organisms may be involved. Similarly, a child 
who is taking antibiotics and develops a new AOM 
may also be considered for tympanocentesis to cul-
ture for resistant organisms. Complaints of tinnitus, 
hearing loss, and vertigo are not uncommon, espe-
cially in older children, and do not indicate a need for 
tympanocentesis.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

As discussed previously, the decision for ENT referral 
for tympanostomy tubes is based on many factors. 
According to the Agency for Healthcare Research and 
Quality, the AAP, and the AAFP recommendations, 
because this child has had an effusion for 3 months and 
has evidence of possible hearing problems, you should 
immediately perform a hearing evaluation. If he does 
in fact have a hearing threshold worse than 20 dB, he 

should be referred for tympanostomy tubes. If, however, 
his hearing is adequate, you can consider prophylaxis 
with amoxicillin 20 mg/kg per day for 2 to 6 months and 
close follow-up. If he continues to have infections, has 
a persistent effusion for 12 months, or develops hear-
ing loss, he should be referred. You should also explore 
other factors, such as exposure to passive smoking, 
daycare, or other preventive actions the family can take.

SUMMARY

AOM is the most frequent diagnosis in sick children vis-
iting physicians’ offices. By 1 year, 60% to 80% of infants 
will have at least one episode, and by 2 or 3 years, 80% to 
90% will have had an episode.

The diagnosis of otitis media requires evidence of the 
following:
 1.  Recent, usually abrupt onset of signs and symptoms of 

middle ear inflammation and effusion; and
 2.  The presence of middle ear effusion indicated by any 

of the following: limited or absent mobility of the tym-
panic membrane, bulging of the tympanic membrane, 

air-fluid level behind the tympanic membrane, or 
otorrhea; and

 3.  Signs or symptoms of middle ear inflammation as indi-
cated by either distinct otalgia (pain clearly referable 
to the ear that affects normal activity or sleep) or dis-
tinct erythema of the tympanic membrane.

New evidenced-based guidelines from the AAP 
and the AAFP differentiate AOM by certain diagno-
sis and uncertain diagnosis on the basis of the signs 
of inflammation. Decisions to treat with antibiotics 
are based on age, severity and certainty of diagnosis, 

Continued
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and reliability of follow-up. Severity of diagnosis is  
defined by temperature of 39° C or moderate-to-se-
vere otalgia. Pneumatic otoscopy is recommended, 
occasionally with tympanometry or reflectometry, to 
verify the presence of a middle ear effusion. For pneu-
mococcal-resistant or β-lactamase–producing strains 
of bacteria, first-line treatment is high-dose amoxicillin  
(90 mg/kg per day). An excellent encounter form is avail-
able at http://www.aafp.org/fpm/2004/0600/p52.html,  
which incorporates the major points of the recom-
mendations with antibiotics and their dosages.

The most common bacterial causative agents are 
now H. influenzae and M. catarrhalis, with decline in 
S. pneumoniae after the introduction of the new pneu-
mococcal vaccine. Risk factors for otitis media include 

bottle-feeding, exposure to daycare, exposure to pas-
sive smoking, craniofacial abnormalities, and Native 
American ethnicity.

For OME, physicians should refer children who 
have risk factors, persistent effusions for more than 
3 months, or a hearing threshold worse than 20 dB. 
Most effusions will clear in 3 months. Antibiotic 
 prophylaxis, most commonly amoxicillin 20 mg/kg  
per day, may be used in cases of recurrent otitis me-
dia (three episodes in 6 months or four episodes in 
12 months). Although severe complications of otitis 
 media are not common, they may be life-threatening 
and include mastoiditis, lateral sinus thrombosis, men-
ingitis, brain abscess, otic hydrocephalus, and facial 
paralysis as well as hearing loss.

SUMMARY—cont’d

C H A P T ER  108

Croup and Epiglottitis

CLINICAL CASE PROBLEM 1

An 18-Month-Old Infant with an Upper 
Respiratory Tract Infection

An 18-month-old is brought to the emergency depart-
ment by his mother. He developed an upper respi-
ratory tract infection 2 days ago and suddenly this 
evening developed a harsh, barky cough and difficulty 
breathing.

On examination, the child is coughing and his tem-
perature is 38.5° C. His respiratory rate is 40 breaths 
per minute, and he is in some respiratory distress. The 
breath sounds that are heard appear to be transmit-
ted from the upper airway. There are nasal flaring and 
suprasternal, infrasternal, and intercostal retractions.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child?
 a.  viral pneumonia
 b.  acute epiglottitis
 c.  bronchiolitis
 d.  croup
 e.  bacterial pneumonia

 2.  The causative agent responsible for this child’s condi-
tion is most likely which of the following?

 a.  adenovirus
 b.  pneumococcus
 c.  parainfluenza virus
 d.  Haemophilus influenzae
 e.  respiratory syncytial virus (RSV)

 3.  What is the treatment of choice for moderate cases of 
the disorder described?

 a.  racemic epinephrine
 b.  aerosolized budesonide
 c.  humidification
 d.  dexamethasone intraveously
 e.  a and b

http://www.aafp.org/fpm/2004/0600/p52.html
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 4.  The presence of which symptoms would increase the 
likelihood of admission and intubation?

 a.  stridor
 b.  cyanosis
 c.  tachycardia
 d.  sternal retractions
 e.  all of the above

 5.  Differentiation between viral croup and spas-
modic croup can be challenging. What is the major 
differentiator?

 a.  spasmodic croup is less likely to have fever
 b.  viral croup is not associated with asthma
 c.  spasmodic croup does not have a family history 

component
 d.  spasmodic croup lasts much longer than viral croup
 e.  viral croup is seen in much younger patients

CLINICAL CASE PROBLEM 2

A 5-Year-Old Child Who Has Been Talking 
Strangely and Is Anorexic

A 5-year-old child is brought to the emergency depart-
ment by his mother. The mother tells you that, for the 
past 24 hours, the child has been “talking strangely” 
and drooling. He has had no appetite and has not been 
drinking.

 6.  On the basis of this history, what is the diagnosis of 
major concern?

 a.  viral pneumonia
 b.  acute epiglottitis
 c.  bronchiolitis
 d.  croup
 e.  bacterial pneumonia

 7.  Since the onset of widespread vaccination with H. 
influenzae type b, H. influenzae as a cause of epiglottitis 
has:

 a.  disappeared
 b.  been replaced by Streptococcus pneumoniae and 

varicella-zoster
 c.  continued to be a causative organism but reduced in 

frequency by a factor of 1000%
 d.  not changed
 e.  been diagnosed only in immunocompromised 

patients

 8.  What is the diagnostic procedure that can substantiate 
the diagnosis you made in response to question 6 for 
the patient described here?

 a.  white blood cell count
 b.  erythrocyte sedimentation rate
 c.  chest radiograph
 d.  lateral radiograph of the neck
 e.  computed tomography scan of the head and neck

 9.  What is the treatment of choice for this patient?
 a.  intubation and full respiratory support
 b.  oral ampicillin and careful observation
 c.  intravenous ceftriaxone
 d.  supplemental oxygen by mask
 e.  a and c

ANSWERS

 1.  d. A child with croup (the most common form being 
acute laryngotracheobronchitis) usually has a typi-
cal upper respiratory tract infection for several days 
before the brassy, barking cough, inspiratory stridor, 
and respiratory distress become apparent. As the infec-
tion extends downward to involve the bronchi and the 
bronchioles, respiratory difficulty increases and the 
expiratory phase of respiration becomes labored and 
prolonged.

The child often appears restless, agitated, and 
frig htened. The child’s temperature may be only 
slightly elevated, or it may be as high as 39° C to 
40° C.

Croup can be characterized by the severity of symp-
toms. In mild croup, stridor is present with excitement 
only or is present at rest without signs of respirato-
ry distress. In moderate croup, stridor occurs at rest, 
and there are intercostal, suprasternal, or subcostal 
retractions. In severe croup, there is severe respira-
tory distress, decreased air entry, and an altered level 
of consciousness. Children with severe croup should 
be hospitalized and intubated under controlled con-
ditions.

 2.  c. Most cases of croup (the most common form 
being acute laryngotracheobronchitis) are caused by 
the parainfluenza viruses (types 1-3). RSV, influenza 
virus, enterovirus, and adenoviruses may be impli-
cated in some cases.

 3.  e. Until recently, the treatment of choice for mild 
to moderate cases of croup was simple humidifica-
tion. However, it has not been shown to reduce croup 
severity, hospitalization, additional medical care, or 
epinephrine and corticosteroid use in patients with 
mild to moderate illness in the emergency depart-
ment, even if moisture is delivered at a particle size 
that can reach the larynx. It has been clearly estab-
lished that nebulized budesonide (an inhaled gluco-
corticoid) and oral (not intravenous) dexamethasone 
are of significant benefit in young children with mild 
to moderate croup. In moderate or severe cases, neb-
ulized racemic epinephrine has been proved to be of 
value.

 4.  e. Hospitalization is indicated in children with 
increasing or persistent respiratory distress, fatigue, 
cyanosis, or dehydration.



SECTION SIX  Children and Adolescents548

 5.  a. Spasmodic croup is less likely to have fever. How-
ever, it is viral, not spasmodic, croup that is associated 
with development of asthma later. Spasmodic croup is 
more likely to have a component of family history, and 
it lasts hours rather than the 2 to 4 days for viral croup. 
The age range is approximately the same for both.

 6.  b. This child must be suspected of having acute epi-
glottitis until it is proved otherwise. Acute epiglottitis, 
a potentially lethal condition, occurs in children aged 
2 to 7 years and peaks at the age of 3.5 years. The 
incidence of this disease has decreased tenfold because 
of routine immunization against H. influenzae. Acute 
epiglottitis is characterized by a fulminating course 
of fever, sore throat, dyspnea, rapidly progressive 
respiratory obstruction, and prostration. In minutes 
or hours, epiglottitis can lead to complete obstruction 
of the airway and death unless adequate treatment is 
administered.

    Respiratory distress is the first symptom. The child 
may be well at bedtime but awaken later in the eve-
ning with a high fever, aphonia, drooling, and moder-
ate to severe respiratory distress with stridor. An older 
child or adult will often complain of a “sore throat.” 
Severe respiratory distress may ensue within minutes 
or hours of the onset.

 7.  c. Although H. influenzae type b was once the most 
common cause of epiglottitis, it continues to be a sig-
nificant agent. Other organisms, such as S. pneumo-
niae, Haemophilus parainfluenzae, varicella-zoster, and 
Staphylococcus aureus, are also causes.

 8.  d. On physical examination, the child is noted to 
have moderate to severe respiratory distress with 
inspiratory and, at times, expiratory stridor. There is 
drooling and an abundance of mucus and saliva, which 
also may result in rhonchi. With progression, stridor 
and breath sounds may become diminished as the 
patient tires. If this diagnosis is suspected, necessary 
equipment should be obtained and someone qualified 
to intubate the child should be summoned imme-
diately; both the equipment and the person should 
accompany the patient for any diagnostic studies. The 
diagnosis can be made by a lateral radiograph of the 
neck, which will clearly show the swollen epiglottis 
(thumb sign).

 9.  e. The child’s pharynx should not be examined with 
a tongue depressor. The diagnosis requires direct 
visualization by laryngoscopy with the ability to intu-
bate immediately. The treatment of choice for a child 
with acute epiglottis is as follows:

 1.  An artificial airway must be established immedi-
ately, especially in patients younger than 6 years 
old. Untreated patients have substantial mortality 
even when they are observed in the hospital with 
appropriate intubation equipment nearby. Oxy-
gen is administered.

 2.  Intravenous ceftriaxone or cefotaxime and chlor-
amphenicol should be given pending culture and 
susceptibility reports because the condition can 
be caused by multiple agents. If community or 
hospital acquired S. aureus is suspected, then add 
clindamycin or vancomycin.

  Characteristics of Epiglottitis and Croup

Epiglottitis Croup
Sudden onset Gradual onset

High fever Low-grade fever

Dysphagia present Mild or no dysphagia

No cough Barking, “croupy” cough

“Tripod” posturing to facilitate air exchange No particular posturing

TABLE 108-1

SUMMARY

Differentiation between Epiglottitis and Croup
Characteristics of epiglottitis and croup are presented 

in Table 108-1.
Croup: The most common form is acute laryngotra-

cheobronchitis. A harsh, barky cough in a young infant is 
almost pathognomonic of croup. Respiratory distress can 
be pronounced.
 1.  Causative agent: parainfluenza virus
 2.  Treatment: oral or nebulized corticosteroids; 

 racemic epinephrine in moderate to severe  
cases

Acute epiglottitis: Symptoms include drooling, very 
sore throat, and difficulty swallowing liquids (this can 
be used as a diagnostic test).

 1.  Do not attempt visualization of the epiglottis 
unless prepared to intubate

 2.  Lateral radiograph of the neck for diagnosis 
(thumb sign: swollen epiglottis)

 3.  Causative agent was H. influenzae (before immu-
nization); now strep and others

 4.  Treatment: intubation, respiratory support, and 
intravenous ceftriaxone
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Bronchiolitis and Pneumonia

CLINICAL CASE PROBLEM 1

A 4-Month-Old with Cough, Fever, and 
Wheezing

A 4-month-old infant presents to the emergency depart-
ment with cough and fever. The infant has been sick for 
3 days, but symptoms worsened in severity during the 
past 24 hours. Past medical history is otherwise neg-
ative. He was born preterm at 35 weeks but was dis-
charged home after 3 days. Birth weight was 7 pounds, 
and maternal group B strep was negative. Immuniza-
tions are current.

Vital signs include a rectal temperature of 38.4° C, 
pulse of 120 beats per minute, blood pressure within 
normal limits, and respiratory rate of 60 breaths per 
minute. The infant is well hydrated but appears ill. 
Grunting, nasal flaring, intracostal retractions, and 
increased respiratory effort are evident. Wheezing and 
crackles are noted on physical examination. Chest 
radiographs show patchy atelectasis and hyperinfla-
tion of the lungs.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which statement regarding management of this con-
dition is true?

 a.  bronchodilators provide a consistent benefit for 
this illness

 b.  corticosteroids are routinely indicated for initial 
management

 c.  ribavirin should not be used routinely in this 
condition

 d.  intravenous fluids are required for infants younger 
than 1 year

 e.  chest physiotherapy provides proven benefit for 
this condition

 2.  The most common cause of bronchiolitis is:
 a.  human metapneumovirus
 b.  adenovirus
 c.  parainfluenza virus
 d.  respiratory syncytial virus (RSV)
 e.  influenza virus

 3.  Which of the following statements about RSV is 
untrue?

 a.  diagnosis is most often made by clinical examination
 b.  infection with RSV confers lifelong immunity in 

healthy individuals
 c.  virtually all RSV infections in children occur 

within the first 2 years of life
 d.  the highest incidence of infection occurs between 

December and March
 e.  mortality from RSV has decreased during the past 

two decades

 4.  All of the following are associated with increased risk 
of severe bronchitis except:

 a.  premature birth (gestational age <37 weeks)
 b.  bronchopulmonary dysplasia
 c.  cystic fibrosis
 d.  immunocompromised status
 e.  hemodynamically insignificant atrial septal defect

 5.  Pathologic features of acute bronchiolitis include all 
of the following except:

 a.  necrosis of respiratory epithelial cells
 b.  lymphocytic infiltration of the peribronchial tree
 c.  increased clearance of mucus
 d.  destruction of epithelial ciliated cells in small 

airways
 e.  mucous plugging with small airway obstruction

 6.  In which of the following patients is palivizumab not 
indicated?

 a.  3-month-old boy born at 39 weeks of gestation 
with tetralogy of Fallot

 b.  2-month-old girl born at 28 weeks of gestation

http://www.clinicalevidence.com
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 c.  1-month-old girl born at 33 weeks of gestation 
with no current health issues

 d.  2-month-old boy born at 34 weeks of gestation 
who is in daycare and has school-aged siblings

 e.  2-month-old boy born at 30 weeks of gestation 
with bronchopulmonary dysplasia requiring oxy-
gen therapy

 7.  Which of the following statements regarding antibi-
otic use in bronchiolitis is true?

 a.  use of antibiotics is recommended in all infants 
younger than 3 months

 b.  antibiotics are likely to benefit infants with severe 
bronchiolitis who require mechanical ventilation

 c.  there is an elevated risk of bacteremia in febrile 
children with bronchiolitis

 d.  numerous randomized controlled trials (RCTs) 
support the use of antibiotics for bronchiolitis

 e.  antibiotics significantly improve the clinical course 
of bronchiolitis

CLINICAL CASE PROBLEM 2

A 3-Year-Old with Fever, Cough, and 
Wheezing

A 3-year-old child is brought to the office for cough 
and fever. He has been sick for the past 4 days, but 
symptoms acutely worsened this morning. Appetite and 
activity levels are both decreased. Past medical history 
is unremarkable and immunizations are current. He lives 
at home with two brothers and goes to daycare during 
the week. There are no sick contacts.

On physical examination, he has a temperature of 
38.5° C, pulse of 120 beats per minute, respiratory rate 
of 60 breaths per minute, and normal blood pressure. 
He appears mildly toxic but not cyanotic. Ears, nose, 
and throat are unremarkable. Retractions, grunting, and 
accessory muscle use are noted on the lung examina-
tion. Localized rales and wheezing are noted over the 
right lower lung zones.

 8.  Which of the following interventions provides the 
most useful information at this time?

 a.  chest radiograph
 b.  pulse oximetry
 c.  complete blood count with differential
 d.  rapid antigen tests for influenza A and B
 e.  C-reactive protein level

 9.  Which of the following statements about childhood 
pneumonia is true?

 a.  pneumonia accounts for approximately 5% of 
childhood deaths worldwide

 b.  Over 2 million children worldwide die annually of 
acute respiratory tract infections

 c.  the majority of deaths from childhood communi-
ty-acquired pneumonia (CAP) occur in Central 
and South America

 d.  human immunodeficiency virus (HIV) has a minor 
influence on the incidence and severity of child-
hood pneumonia

 e.  conjugated pneumococcal vaccines are ineffective 
in children younger than 5 years

 10.  Which of the following statements about CAP in 
neonates is false?

 a.  group B streptococci and gram-negative enteric 
bacteria are the most common pathogens

 b.  infection occurs by vertical transmission
 c.  nontoxic neonates may be managed as outpatients 

with close follow-up
 d.  intravenous ampicillin plus gentamicin is recom-

mended antibiotic therapy
 e.  blood, urine, and cerebrospinal fluid should be 

obtained before antibiotic therapy is begun

 11.  What is the most common bacterial cause of CAP 
after the neonatal period?

 a.  Streptococcus pneumoniae
 b.  Haemophilus influenzae type B
 c.  Staphylococcus aureus
 d.  Moraxella catarrhalis
 e.  Mycoplasma pneumoniae

 12.  Which of the following signs is (are) suggestive of 
hypoxemia?

 a.  inability to feed
 b.  altered mental status
 c.  cyanosis
 d.  head nodding
 e.  all of the above

 13.  Which of the following statements is true regard-
ing CAP in infants older than 4 months and pre-
school-aged children?

 a.  bacterial infections are the most common cause of 
CAP in this age group

 b.  bacterial infections most frequently occur during 
the winter

 c.  fever, arthralgia, and cough in a school-aged child 
suggest pneumococcal pneumonia

 d.  viral pneumonia is most frequent in the spring
 e.  withholding of antibiotic treatment is appropri-

ate if a virus is suspected and close follow-up is 
possible

 14.  Which of the following statements about antibiotic 
therapy in CAP is true?

 a.  antibiotic therapy should be continued for a total 
of 5 days

 b.  follow-up of patients treated as outpatients is 
required within 1 week

 c.  a transition to oral antibiotics is appropriate after 
48 hours of intravenous antibiotics

 d.  the choice of antibiotics for children with CAP is 
generally made on an empirical basis
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 e.  a patient with a negative antibody assay for pneu-
mococcus is not at risk for strep infection and 
should be treated solely with macrolides

ANSWERS

 1.  c. Inhaled ribavirin is an antiviral medication 
used to treat bronchiolitis. Some studies document 
improvement in the respiratory score and decreased 
hospital length of stay with ribavirin. Indications for 
its use are controversial. It may be considered for 
treatment of patients predisposed to development of 
severe RSV-related morbidity because of underlying 
health problems.

Bronchodilator use is also controversial. Current 
recommendations do not support routine bronchodila-
tor use in the treatment of bronchiolitis. A Cochrane 
review examined eight RCTs of inhaled bronchodilator 
therapy in bronchiolitis (n = 394). One in four children 
who were treated with bronchodilators showed tran-
sient improvement, although it was of unclear signifi-
cance. Both albuterol (salbutamol) and epinephrine are 
available options. Although a Cochrane review found 
insufficient evidence to support epinephrine use, it was 
believed to be favorable to salbutamol. Little supporting 
evidence exists from RCTs, but clinical practice sug-
gests that a nebulized bronchodilator trial is appropriate 
in select infants. When good clinical response is noted 
within one hour of treatment, therapy is continued.

Corticosteroid treatment is also not routinely rec-
ommended, although almost 60% of admitted infants 
receive these medications. A Cochrane review of glu-
cocorticoid use in acute bronchiolitis did not show a 
benefit.

Infants with mild disease may not require intravenous 
fluids. If feeding is not compromised and the respiratory 
rate is below 60 to 70 breaths per minute, a trial of oral 
feeds is appropriate. Infants with cough, retractions, or 
nasal flaring may be at increased risk for aspiration. In-
travenous fluids are appropriate in this subset of patients 
until respiratory status improves.

Chest physiotherapy is not routinely recommended 
in the treatment of bronchiolitis. A Cochrane review of 
three RCTs did not show benefit for either vibration 
or percussion physiotherapy, although nasal suction-
ing provides some temporary benefits.

 2.  d. RSV is the most common agent in bronchiol-
itis, followed by rhinovirus. Other viruses that cause 
bronchiolitis are adenoviruses, influenza virus, para-
influenza virus, human metapneumovirus, coronavi-
rus, and human bocavirus. A less common agent is 
Mycoplasma pneumoniae, which occurs sporadically.

 3.  b. Infection with RSV does not confer immunity, 
and reinfection with RSV is common. Ninety per-
cent of children are exposed to RSV by 2 years of 

age. The diagnosis is made clinically. Late winter and 
early spring are the most common seasons for RSV 
infection. Mortality from RSV in the United States 
decreased from 4500 annual deaths in 1985 to 390 
deaths in 1999 to an average of 165 annual deaths 
from 1997-2009.

 4.  c. Several factors are associated with an increased 
severity of RSV infection. Delivery before 37 weeks 
of gestational age and age younger than 12 weeks 
are both associated with more severe infections. 
Young infants may develop apnea and require more 
intensive surveillance than older children. Immuno-
compromised status, chronic lung disease, and hemo-
dynamically significant congenital heart disease are 
also associated with higher risk of disease progression 
and mortality. Environmental and other risk factors 
such as passive smoking, crowded household, daycare 
attendance, siblings, and high altitude (>2500 meters) 
also can contribute to severe disease.

 5.  c. Pathologic changes in acute bronchiolitis include 
necrosis of the respiratory epithelium, destruction of 
respiratory ciliated cells, and peribronchial lympho-
cytic infiltration. This leads to increased production 
of mucus, bronchial wall edema, and impaired clear-
ance of small airways. Clearance of mucus is impaired 
rather than increased in bronchiolitis.

 6.  c. Certain infants and children should be offered 
prophylactic vaccination with palivizumab. Injections 
(15 mg/kg per dose) are given monthly beginning in 
late autumn. Infants younger than 24 months and 
children with chronic lung disease requiring treat-
ment with supplemental oxygen, bronchodilators, 
diuretics, or corticosteroids should receive prophy-
laxis. The presence of hemodynamically significant 
congenital heart disease, serious pulmonary disease, 
or immune dysfunction also mandates immunization. 
Premature infants without underlying heart or lung 
disease may require immunization, depending on the 
gestational age at birth. Table 109-1 details recom-
mendations for palivizumab administration based on 
gestational age and prematurity. Infants of less than 
28 weeks of gestation who will be younger than 12 
months at the beginning of RSV season should be 
immunized. Infants 32 to 35 weeks of gestational age 
need to be immunized if they have additional risk fac-
tors (Table 109-2).

 7.  b. Few RCTs examine antibiotic use in bronchiol-
itis. No studies demonstrate improvement in symp-
toms, fever, radiographic findings, or clinical course 
in bronchiolitis patients who receive antibiotics. The 
risk of bacteremia in febrile children with bronchi-
olitis is low (0.2%). Current recommendations do 
not support routine antibiotic use, although more 
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research is needed. Severely ill children who require 
mechanical ventilation or intensive care unit admis-
sion are at higher risk for bacterial coinfection and 
may benefit from antibiotic therapy.

 8.  b. The presentation is consistent with CAP. In most 
cases, isolation of the infectious agent is not critical, 
and treatment proceeds empirically. Oxygen satu-
ration with pulse oximetry provides important data 
regarding hypoxia. Complete blood count, C-reac-
tive protein level, and erythrocyte sedimentation rate 
do not distinguish viral from bacterial infections and 
are not routinely indicated. Testing for influenza A 
and B is appropriate in certain scenarios, but it is less 
useful than pulse oximetry. Chest radiographs do 
not distinguish between bacterial and viral CAP as 
definitively as once thought. Lobar consolidation and 
interstitial infiltrates are identified in viral, bacterial, 
and combination infections, limiting the generaliz-
ability of findings. Radiographs are indicated when 
CAP is unresponsive to therapy or of prolonged 
course, the clinical picture is uncertain, or abscess or 
pleural effusion is suspected.

 9.  b. Pneumonia accounts for a large percentage of 
pediatric disease worldwide. The World Health 
Organization (WHO) estimates there are 156 million 
cases of pneumonia each year in children younger 
than 5 years old. It is responsible for approximately 
20% of childhood deaths, mostly in underdeveloped 
countries. Half of the more than 2 million annual 
deaths caused by childhood respiratory infections 
occur in Africa. CAP in African children accounts for 
30% to 40% of hospital admissions and 15% to 28% 
of deaths in children. The HIV epidemic has greatly 
worsened the incidence, severity, and outcomes of 
childhood CAP in developing nations. A conjugate, 
heptavalent pneumococcal vaccine is available in the 
United States. The vaccine provides immunity against 
the seven most common serotypes of Streptococcus 
pneumoniae in children. The vaccine is immunogenic, 
safe, and effective in children immunized as early as 6 
weeks of age. Initial outcomes demonstrate a decrease 
in the incidence of invasive disease and a decrease 
in pneumococcal pneumonia, especially in children 
younger than 2 years. The polysaccharide pneumo-
coccal vaccine is used in adults but is ineffective in  
children younger than 5 years. The 13-valent pneu-
mococcal conjugate vaccination became widely avail-
able in 2010 and has further decreased the rates of 
pneumonia in children worldwide.

 10.  c. Group B streptococci and gram-negative enteric 
bacteria (Escherichia coli) are the most common 
pathogens encountered in neonates from birth to 

20 days of age. Another common cause is Listeria 
monocytogenes; group D streptococci, H. influenzae, 
and Ureaplasma urealyticum are seen less commonly. 
Transmission is usually vertical. Infants younger than 
3 weeks with respiratory findings should be admitted 
to the hospital and culture specimens of blood, urine, 
and cerebrospinal fluid obtained. Antibiotic selection 
is generally intravenous or intramuscular ampicillin 
and gentamicin with or without cefotaxime.

 11.  a. S. pneumoniae is the most common bacterial eti-
ology of CAP past the neonatal period. Haemophilus, 
S. aureus, and Moraxella are less common bacterial 
causes. Both M. pneumoniae and Chlamydophila pneu-
moniae are common atypical causes of CAP in older 
children.

 12.  e. No single sign reliably predicts hypoxia. Because 
sensitivity is low for most signs, a combination of 
signs must be used. Respiratory rate above 60 breaths/
minute, altered mental status, and feeding difficulties 
suggest hypoxemia. Head nodding and cyanosis are 
highly specific for hypoxia.

 13.  e. In children between 4 months and 5 years of age, 
viruses are the most common cause of CAP. RSV is 
the most common agent. Infections occur more often 
in fall and winter. Associated symptoms include rhi-
norrhea, sore throat, and diarrhea. If a viral etiology 
is suspected and follow-up is guaranteed, antibiotics 
do not have to be given. Pneumococcus is the most 
common bacterial cause of CAP in this age group. 
Symptoms usually begin abruptly with high fever 
and productive cough. Bacterial CAP occurs without 
regard to season. Children with headache, gastroin-
testinal complaints, arthralgia, and cough are most 
likely to have Mycoplasma infections.

 14.  d. Determination of the etiology of CAP is difficult 
in children; antibiotics are usually selected empir-
ically. The duration of therapy is 7 to 10 days in 
uncomplicated CAP. For outpatient management of 
CAP, follow-up is indicated within 1 to 3 days after 
diagnosis. In children who fail to respond appropri-
ately to therapy, evaluation for empyema, abscess, 
or nonsusceptible organisms should be undertaken. 
Rapid antigen tests are available for adenovirus, 
parainfluenza virus strains 1 through 3, influenza A 
and B viruses, and RSV. Nasopharyngeal washings 
are used to determine the cause of CAP. Pneumo-
coccal antigen and antibody assays are not sensitive 
enough for diagnosis of S. pneumoniae infection. 
Immune complex detection may be a useful test in 
children younger than 2 years and is currently in 
development.
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SUMMARY

Bronchiolitis is a viral lower respiratory tract infection 
that is common during the first 2 years of life. RSV is the 
most common infectious agent, although influenza virus, 
adenovirus, parainfluenza virus, human metapneumovi-
rus, coronavirus, and human bocavirus also cause bron-
chiolitis. RSV is most common during the winter and 
early spring. Most children are exposed by the age of 2 
years. Reinfection with RSV is common because infec-
tion does not confer immunity.

Pathophysiologic features of bronchiolitis include 
inflammation, edema, and necrosis of the epithelial lin-
ings of the small airways. Increased production of mucus 
and bronchospasm are seen in conjunction with wheeze, 
cough, accessory muscle use, tachypnea, and rhinorrhea.

Evidence-based treatment of bronchiolitis is detailed 
in the clinical practice guidelines from the American 
Academy of Pediatrics. Indications for use of the anti-
viral ribavirin are controversial. Some studies document 
improvement in respiratory score and decreased hospital 
length of stay. Inhaled ribavirin may be considered when 
severe RSV disease is present in patients with health con-
ditions that predispose them to increased risk from this 
infection.

The effectiveness of bronchodilator use (i.e., epineph-
rine, albuterol, and salbutamol) is also not confirmed. A 
Cochrane review examined eight RCTs of bronchodila-
tor use (n = 394). Twenty-five percent of treated patients 
had transient improvement, although it was of unclear 
significance. Another Cochrane review also found insuf-
ficient evidence to support epinephrine use. Current 
recommendations do not support routine use of bron-
chodilators in bronchiolitis. However, clinical practice 
suggests that a nebulized bronchodilator trial is appropri-
ate in select infants, such as those with bronchiolitis and 
moderate to severe respiratory distress (e.g., nasal flaring, 
retractions, grunting, RR >70 breaths per minute, dys-
pnea, or cyanosis). When good clinical response is noted, 
bronchodilators are a reasonable intervention.

Although 60% of admitted infants receive corticoste-
roids, routine glucocorticoid use is not recommended 
because a Cochrane review did not show a benefit for ste-
roids given in acute bronchiolitis.

Infants with mild disease may not need intravenous 
fluids. If feeding is not compromised and the respira-
tory rate is below 60 to 70 breaths per minute, a trial of 
oral feeds is appropriate. Infants with retractions, nasal 
flaring, or coughing may be at increased risk of aspira-
tion. Intravenous fluids are appropriate in this subset of 
patients until the condition improves.

Chest physiotherapy is also not routinely recom-
mended in treatment of bronchiolitis. A Cochrane review 
of three RCTs did not show benefit for either vibration 
or percussion physiotherapy, although nasal suctioning 
provides some temporary benefits.

Few RCTs have examined the use of antibiotics in 
bronchiolitis. No studies demonstrate an improvement in 
symptoms, fever, radiographic findings, or clinical course 
in patients with bronchiolitis who receive antibiotics. The 
risk of bacteremia in children with bronchiolitis and con-
comitant fever is low (0.2%). Children with severe illness 
who require mechanical ventilation or intensive care unit 
admission are at higher risk for bacterial coinfection and 
may benefit from antibiotic therapy. Current recommen-
dations do not support routine antibiotic use, unless in 
the setting of confirmed bacterial infection (e.g., positive 
blood or urine culture, acute otitis media, consolidation 
on chest x-ray).

Palivizumab is a prophylactic immunization indicated 
for certain infants at high risk for RSV disease (see Tables 
109-1 and 109-2). The recommended dose is 15 mg/kg  
of weight; injections are given in five monthly doses 
beginning in late autumn. Infants and children with lung 
disease requiring medical therapy, hemodynamically sig-
nificant congenital heart disease, and immunosuppression 
should be immunized. Prematurity is also an indication in 
certain cases.

Behavioral intervention helps prevent the spread of 
RSV. Sanitation and handwashing are important because 
RSV secretions are highly contagious. Passive smoking 
increases the risk of having RSV infection. Pulmonary 
function in infants of mothers who smoke during or after 
pregnancy is significantly decreased. Breastfeeding has 
a protective effect; a meta-analysis showed a threefold 
greater risk for hospitalization in non–breast-fed infants 
with lower respiratory tract infection.

CAP is one of the most common serious infections in 
children. The incidence is 34 to 40 cases per 1000 in the 
United States and Europe. Disease burden is significantly 
higher in developing regions such as Africa. Infectious 
causes of CAP are numerous but often specific to certain 
ages (Table 109-3).

Diagnosis of CAP is strongly suggested when fever 
and cyanosis are found in conjunction with more than 
one of the following: cough, nasal flaring, retractions, 
rales, tachypnea, and diminished breath sounds. Younger 
children are noted to have tachypnea, nasal flaring, and 
fever, whereas older children often have rales, tactile fre-
mitus, pleural rub, and bronchial breath sounds.

Although isolation of the causative agent is generally 
not necessary in routine CAP, sputum culture specimens 
can be obtained in those with severe illness. Adequate 
sputum for Gram stain and culture has more than 25 
leukocytes and fewer than 10 squamous epithelial cells 
per low-power field (×100). Pulse oximetry is recom-
mended in children with respiratory distress. Complete 
blood counts, erythrocyte sedimentation rates, and C-re-
active protein levels do not distinguish viral from bac-
terial causes and are not routinely indicated. Although 

Continued
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  Respiratory Syncytial Virus Risk 
Factors

School-aged siblings
Daycare attendance
Environmental pollution exposure
Severe neuromuscular disease
Family history of asthma
Multiple-gestation delivery (i.e., twins and triplets)
Low birth weight (<2500 g)
Congenital lung abnormalities
Crowded living conditions

TABLE 109-2  Indications for Respiratory 
Syncytial Virus Prophylaxis

Chronic lung disease or broncho-
pulmonary dysplasia requiring any 
of the following therapies within 6 
months of RSV season

Supplemental oxygen
Diuretics
Corticosteroids
Bronchodilators

≤2 years

Hemodynamically significant con-
genital cardiac disease or cardiac 
transplantation during RSV season

≤2 years

Immune compromise (except 
prematurity)

≤2 years

Prematurity without chronic heart or 
lung issues

≤28 weeks of gestational age
28-32 weeks of gestational age
32-35 weeks of gestational age

≤12 months
≤6 months
≤6 months with two 
additional risk factors

TABLE 109-1

radiographic findings of consolidation have traditionally 
been ascribed to pneumococcal infection and interstitial 
infiltrates to viral CAP, radiographic studies may not 
differentiate between illness type as well as previously 
thought. Chest radiographs are most useful in children 
with prolonged illness, atypical presentation and symp-
toms, or worsening infection and when pulmonary effu-
sion or abscess is suspected.

Treatment of CAP is based on the child’s age and 
clinical picture. If bacterial CAP is suspected, antibiot-
ics should be started promptly. Table 109-3 lists recom-
mended regimens based on age. Infants from birth to 20 
days of age, febrile infants from 3 weeks to 3 months of 
age, and children who appear toxic generally should be 
hospitalized. Antibiotics are prescribed for a total of 7 to 

10 days. Follow-up radiographs are not indicated unless 
the clinical condition does not improve.

Vaccines that reduce the incidence of CAP include H. 
influenzae type B and influenza. Use of the conjugated 
vaccine against the seven most active strains of S. pneu-
moniae has resulted in a decreased incidence of invasive 
streptococcal disease in the United States, whereas the 
use of the conjugated vaccine against the 13 most active 
strains has decreased incidence worldwide. However, 
the increasing multidrug-resistant pneumococcal strains 
have emphasized the need for introduction of effective 
vaccines, and the high burden of these diseases in infants 
means that even a low efficacy has potential for tremen-
dous impact on the health of infants in developing and 
industrialized countries.

SUMMARY—cont’d
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  Etiology and Medication Recommendations for Community-Acquired Pneumonia 
in Childhood

Age Common Causes, 
Bacterial

Common Causes, Viral Management Recommended Medications

Birth to 20 days Escherichia coli, group B 
streptococci, Listeria

Cytomegalovirus, herpes 
simplex virus (uncommon)

Admit IV or IM ampicillin plus gentamicin 
with or without IV cefotaxime

3 weeks to 3 
months

Chlamydia trachomatis, 
Streptococcus pneumoniae

Adenovirus, influenza virus, 
parainfluenza virus, RSV

Admit if hypoxic or 
febrile

Outpatient, oral azithromycin or 
erythromycin
Inpatient, IV erythromycin; add IV 
cefotaxime or cefuroxime

4 months to 5 
years

Chlamydophila pneumoniae, 
Mycoplasma pneumoniae, S. 
pneumoniae

Adenovirus, influenza 
virus, parainfluenza virus, 
rhinovirus, RSV

Outpatient 
management

Outpatient: amoxicillin or amox-
icillin-clavulanate; azithromycin, 
erythromycin
Inpatient: IV cefotaxime or 
cefuroxime
For pneumococcal infection: 
ampicillin

5 years to 
adolescence

C. pneumoniae, M. pneumo-
niae, S. pneumoniae

Adenovirus, Epstein-Barr 
virus, influenza virus, 
parainfluenza virus, rhino-
virus, RSV, varicella (less 
common)

Outpatient 
management

Outpatient: oral azithromycin, 
clarithromycin, or erythromycin
Inpatient: IV cefuroxime plus 
erythromycin
For pneumococcal infection: IV 
ampicillin

Data from Ostapchuk M, Roberts D, Haddy R: Community-acquired pneumonia in infants and children. Am Fam Physician. 70:899–908, 2004.
IM, Intramuscular; IV, intravenous; RSV, respiratory syncytial virus.

TABLE 109-3
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C H A P T ER  110

Childhood Asthma

CLINICAL CASE PROBLEM 1

My Child Is Usually Healthy, but He Wheezes 
Sometimes

A 2-year-old African-American boy presents for his 
well-child checkup. His parents tell you that he has 
been doing well, but he has had episodes of wheez-
ing four times during the past year. He is the product 
of an uncomplicated pregnancy and delivery, but he 
was  hospitalized at the age of 6 months for bronchi-
olitis. Both parents have a history of allergies, and his 
father has asthma. His mother smoked during preg-
nancy but quit smoking last year. The child was never 
breast-fed.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is true concerning this 
child?

 a.  you cannot diagnose this child with asthma because 
he is too young

 b.  children who have four or more episodes of wheez-
ing and a clinical picture consistent with asthma 
should be diagnosed and treated according to cur-
rent guidelines once other causes of wheezing have 
been excluded

 c.  because his mother quit smoking, this child is at no 
increased risk for asthma

 d.  because he had bronchiolitis at 6 months, he can-
not be diagnosed with asthma

 e.  African Americans have much less severe asthma 
than other races do, so this child does not need to 
be diagnosed with asthma now

 2.  Which of the following differential diagnoses should 
you exclude in this child?

 a.  foreign body
 b.  viral bronchiolitis
 c.  heart disease
 d.  vocal cord dysfunction
 e.  all of the above

 3.  Which of the following is true concerning treatment 
of this child?

 a.  there are virtually no studies using inhaled cortico-
steroids in children of this age

 b.  inhaled corticosteroids should not routinely 
be used in children younger than 5 years of age 
because of growth retardation

 c.  because of recurrent episodes of wheezing, with a 
strong family history, this child should be treated 
with inhaled corticosteroids

 d.  levalbuterol is far superior to albuterol in this age 
group and should be used

 e.  rescue medication should be avoided in children in 
this age group

 4.  In understanding the pathophysiologic process of 
asthma, which of the following is not true?

 a.  asthma is a chronic inflammatory disease of the 
airways

 b.  immunohistopathologic features of asthma include 
inflammatory cell infiltration with neutrophils, 
eosinophils, lymphocytes, and mast cells

 c.  airway inflammation contributes to airway 
hyperresponsiveness

 d.  persistent changes in airway, such as mucus hyper-
secretion and epithelial cell injury, do not occur in 
asthma

 e.  atopy, the genetic predisposition to an immuno-
globulin E (IgE)-mediated response to common 
allergens, is the most identifiable predisposing 
factor

 5.  In discussing treatment plans with the parents, they 
ask about various medications used in asthma ther-
apy. Which of the following medications has been 
shown to be most effective in the treatment of per-
sistent asthma in children and should be used as first-
line treatment if maintenance therapy is begun?

 a.  leukotriene inhibitor
 b.  cromolyn
 c.  long-acting beta2 agonist inhaler
 d.  inhaled corticosteroids
 e.  none of the above

 6.  Which of the following statements is false concerning 
asthma in children?

 a.  50% to 80% of children with asthma develop 
symptoms before 5 years of age

 b.  atopic dermatitis and rhinitis, not related to viral 
infections during the first year, are both strongly 
related to the development of asthma, and atopy is 
the strongest predictor that wheezing will progress 
to asthma

 c.  many young children have elevated IgE levels from 
9 months of age

 d.  perinatal exposure to tobacco smoke is associated 
with the onset of asthma

 e.  wheezing and cough are usually worse in the mid-
day, after lunch

 7.  Which of the following is not included in the diagno-
sis of asthma in children?

 a.  symptoms of episodic airflow obstruction
 b.  at least partially reversible airflow obstruction
 c.  development of symptoms before the age of 4 years
 d.  inflammation causing airflow obstruction
 e.  inflammation causing airway hyperreactivity
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CLINICAL CASE PROBLEM 2

A 7-Year-Old with Rhinitis and Chest 
Tightness

A 7-year-old girl presents to your office with a history of 
1 week of gradually increasing chest tightness and mild 
dyspnea. She has had nasal drainage and a nighttime 
cough. Her mother states that she has had no fever and 
has been going to school. Her medical history is sig-
nificant for only one previous episode of wheezing, for 
which she was treated with an antibiotic and an inhaler. 
Her family history is significant for an older brother with 
asthma. Her father is a smoker.

On examination, she has a temperature of 37.7° C, 
blood pressure of 90/50 mm Hg, respiratory rate of 20 
breaths per minute, and pulse of 100 beats per min-
ute. She appears in no distress but is audibly wheezing. 
She has mild nasal turbinate swelling, postnasal drain-
age, and diffuse expiratory wheezes. After a nebulizer 
treatment with albuterol, she feels much better, and her 
lungs are completely clear.

 8.  Which of the following do you advise the patient and 
her parent?

 a.  she may or may not have asthma, but she has 
symptoms of airway reactivity; you prescribe an 
albuterol inhaler with a spacer device and advise 
that her father must stop smoking immediately 
or ensure that she is not exposed to any cigarette 
smoke

 b.  she definitely has asthma; you prescribe an 
albuterol inhaler, a short course of prednisone, and 
an inhaled corticosteroid

 c.  she has acute bronchitis and should respond well 
to an antibiotic alone

 d.  she needs to follow up with you in a short time 
to determine if further treatment is necessary and 
should call immediately if she is worsening

 e.  a and d

The child does not keep her follow-up appointment; 
when your nurse calls to check, her mother states that 
she is completely well. Four months later, she comes in 
for a visit because she is having a nighttime cough. After a 
complete history, you find that she has continued to have 
chest tightness and dyspnea several days a week, espe-
cially after running in gym class, and two or three nights 
each month she cannot sleep well because of coughing. 
She has no fever, rhinorrhea, or other symptoms. She fin-
ished her inhaler a month ago, after which her symptoms 
increased.

 9.  She has a completely normal physical examination, 
and her peak flow is 90% predicted. Which of the 
following diagnoses and treatments are correct?

 a.  diagnose her with asthmatic bronchitis; treat her 
with an antibiotic and a course of oral steroids

 b.  diagnose her with mild intermittent asthma; renew 
her albuterol inhaler

 c.  diagnose her with mild persistent asthma; renew 
her albuterol inhaler, begin an inhaled corti-
costeroid inhaler, and instruct her in asthma 
management

 d.  diagnose her with exercise-induced asthma only; 
renew her albuterol inhaler and instruct her in 
management of exercise-induced asthma

 e.  diagnose her with moderate persistent asthma; 
renew her albuterol inhaler, begin a steroid inhaler 
and leukotriene inhibitor, and instruct her in 
asthma management

 10.  The patient returns for regular follow-up, but she 
continues to have symptoms that require her to use 
the rescue medication four or five times a week. 
She now has daily symptoms and coughs more than 
one night a week. Which of the following would be 
appropriate to recommend?

 a.  review triggers and try to eliminate them
 b.  continue her inhaled corticosteroid at the recom-

mended dose and add a long-acting beta agonist
 c.  add a leukotriene receptor antagonist or cromolyn 

if needed
 d.  increase her dose of inhaled corticosteroid from 

low to medium
 e.  all of the above

 11.  While discussing elimination of triggers with the 
child and her parents, you mention all of the fol-
lowing as possible triggers. Which of these is most 
commonly implicated in causing exacerbations and 
possibly even influencing the development of asthma 
in populations as a whole?

 a.  dust mites and tobacco smoke
 b.  cockroach antigens
 c.  animal dander
 d.  outdoor pollutants
 e.  violence

 12.  Disease severity in asthma is not determined by which 
of the following?

 a.  nighttime symptoms and their frequency
 b.  pulmonary function measures
 c.  use of rescue medications
 d.  physical symptoms, including chest tightness and 

dyspnea, and their frequency
 e.  the presence of nasal eosinophils

CLINICAL CASE PROBLEM 3

Lost Continuity with Revolving Homes

A 13-year-old boy presents to your office, brought by 
his grandmother. He has been treated by you for aller-
gic rhinitis in the spring, when the pollen count was 
increased, and now it is winter. He has been living 
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with his mother but spends summers with his father. 
Because of his living arrangements, his medical care 
has been inconsistent. According to the child and his 
grandmother, he was diagnosed with asthma at the age 
of 8 years. He has had one or two exacerbations a year 
that have required an emergency department visit. He 
was hospitalized 3 days for “pneumonia and asthma” at 
the age of 10 years. He has been prescribed a variety 
of medications, but he tells you that he left his inhaler at 
his father’s house, and currently he does not have any 
medications. He seems to understand very little about 
asthma.

The patient complains of “a little” fever, nasal con-
gestion, and intermittent wheezing. He tells you that he 
has taken a bottle of over-the-counter cough syrup in 
the past 3 days because he coughs so much at night. 
Vital signs are normal. Physical examination is normal 
except for nasal congestion without sinus tenderness 
and scattered expiratory wheezes with no rales, rhon-
chi, or egophony.

 13.  Which of the following statements is true?
 a.  this child probably has an acute exacerbation of 

asthma caused by viral infection, superimposed on 
untreated mild or moderate persistent asthma

 b.  this child probably has severe persistent asthma
 c.  this child probably has pneumonia
 d.  this child probably has acute sinusitis
 e.  this child probably has cystic fibrosis

 14.  The grandmother tells you that the other doctors 
told her the child would “outgrow” his asthma. You 
explain to her that the following pathologic change(s) 
is (are) found in the airways of patients with asthma, 
with or without symptoms.

 a.  airway remodeling
 b.  airway smooth muscle hypertrophy
 c.  airway epithelial cell destruction
 d.  airway decreased submucosal vascularity
 e.  a, b, and c

 15.  You explain to the child and his grandmother that 
asthma which is “in control” is described by which of 
the following:

 a.  daytime symptoms of no more than twice a week
 b.  nighttimes symptoms no more than twice a week
 c.  use of a short acting bronchodilator no more than 

once a day
 d.  use of oral steroids no more than twice a year

 16.  While he is in the office, you check the child’s peak 
expiratory flow reading (PEFR). Which of the fol-
lowing are true concerning measurement of PEFR 
for monitoring children with asthma?

 a.  Office spirometry is now much preferred over 
PEFR and should be done at least once a year in 
asthmatics

 b.  PEFR is accurate for detecting changes in small 
airways, allowing for definitive diagnosis of asthma 
if the PEFR is low

 c.  One PEFR measurement is helpful in diagnosing 
the severity of asthma

 d.  PEFR and forced expiratory volume in 1 second 
(FEV1) are interchangeable

 17.  Based on the history of this patient, which medicine 
do you recommend for maintenance?

 a.  low-dose inhaled corticosteroid with a long-act-
ing beta2 agonist or medium-dose inhaled 
corticosteroid

 b.  short-acting beta2 agonist only
 c.  nasal steroids only
 d.  no treatment, only follow-up
 e.  leukotriene modifier only

 18.  Which of the following is (are) true regarding use 
of steroid inhalers in children, according to the new 
guidelines for asthma management?

 a.  inhaled corticosteroids are the preferred manage-
ment of asthma for children of all ages

 b.  inhaled corticosteroids at low doses, even for 
extended periods, appear safe

 c.  low- and medium-dose inhaled corticosteroids 
have a small (approximately 1 cm) effect on growth 
velocity in the first year but not over time

 d.  high doses of inhaled corticosteroids, especially 
in combination with periodic use of oral corti-
costeroids, may have an adverse growth effect or 
decrease bone density

 e.  all of the above

 19.  Which of the following medications is (are) approved 
by the United States Food and Drug Administration 
for treatment of asthma in young children?

 a.  inhaled corticosteroid budesonide nebulizer 
solution

 b.  inhaled corticosteroid fluticasone (from the age of 
4 years)

 c.  montelukast 4 mg (from the age of 1 year)
 d.  long-acting beta2 agonist salmeterol (and in com-

bination with fluticasone)
 e.  all of the above

 20.  Goals of asthma therapy (according to recent recom-
mendations) include all except which of the following?

 a.  minimal or no chronic symptoms day or night
 b.  minimal use of any medications
 c.  minimal or no exacerbations
 d.  no limitations on activities; no school missed
 e.  minimal use of short-acting inhaled beta2 agonists

 21.  Which of the following statements is correct, 
according to the most recent guidelines for asthma 
management?
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 a.  the stepwise approach is intended to replace the 
clinical decision making required to meet individ-
ual patient needs so that if a patient has a poor out-
come, the physician can legally defend himself or 
herself

 b.  there are three steps for management
 c.  step up if it is needed to gain control of asthma 

symptoms, and step down when the patient 
improves to use the least medication necessary for 
control of symptoms

 d.  advise consultation with an asthma specialist for all 
patients with intermittent asthma symptoms

 e.  if control of asthma symptoms is not maintained, 
never step up; once a patient is diagnosed with one 
“class” of asthma, the patient is always in that class

 22.  Which of the following is not risk factors for asth-
ma-related death?

 a.  difficulty perceiving airway obstruction
 b.  high socioeconomic class
 c.  two or more hospitalizations or three emergency 

department visits in the last year
 d.  two or more refills of short-acting beta2 agonists in 

the past month

ANSWERS

 1.  b. Failure to diagnose young children with asthma, 
despite the presence of four episodes of wheezing, 
may lead to increased hospitalizations and compli-
cations and deprive the child of disease-modifying 
therapy. Bronchiolitis, especially caused by respira-
tory syncytial virus, is associated with an increased 
risk of later asthma, as is a family history of allergy 
or atopy. Smoking during pregnancy is associated 
with an increased risk of asthma, and breastfeeding 
decreases risk. African Americans have a higher risk 
for fatal asthma attacks and more severe asthma.

 2.  e. In the infant and child, it is important to exclude 
other possible causes of wheezing, especially because 
pulmonary function tests cannot be easily performed. 
Foreign body, viral bronchiolitis, heart disease, vocal 
cord dysfunction, enlarged lymph nodes, tumor, 

allergic sinusitis, and cystic fibrosis should also be 
considered. Because the child in this case has had four 
episodes of wheezing and no signs of other illnesses, 
these conditions are unlikely.

 3.  c. This child should be treated with inhaled corti-
costeroids. Because most young children cannot use 
an inhaler, inhaled budesonide (Pulmicort) in a nebu-
lizer twice a day is often preferred. As with all asthma 
patients, identification of triggers, patient education, 
and close monitoring are important. Levalbuterol has 
not been found to be superior to albuterol in chil-
dren, and it is much more costly. Rescue medication 
(most commonly albuterol) should be used as needed. 
Long-term studies have not shown adrenal or growth 
suppression with inhaled corticosteroids in children. 
The National Asthma Education and Prevention Pro-
gram (NAEPP) examined studies using inhaled corti-
costeroids early in the course of asthma to attempt to 
decrease the progression of the disease. Initial studies 
in children established the safety and effectiveness of 
inhaled steroids in children but were inconclusive in 
establishing that inhaled steroids changed the disease 
progression.

 4.  d. All the statements are true except that in some 
patients, persistent changes in the airways do occur, 
such as angiogenesis, smooth muscle hypertrophy, 
sub-basement fibrosis, mucus hypersecretion, and 
epithelial cell injury.

 5.  d. Studies have confirmed that inhaled corticoste-
roids are the preferred medication for maintenance 
therapy in the management of childhood asthma. 
NAEPP recommendations clearly reflect this in both 
the 0 to 4 and 5 to 12 age group. Other therapies, 
such as nasal steroids, leukotriene inhibitors, cromo-
lyn, long-acting beta agonists, or theophylline (only 
in the 5 to 11 age group), are added to the inhaled 
corticosteroids and should not be used as first-
line therapy. All therapies follow a step approach, 
with the goal of decreasing symptoms and reduc-
ing  exacerbations and needed use of short-acting 
bronchodilators.

 6.  e. A child who presents with wheezing, chest tight-
ness, and cough that are worse in the late evening 
or early morning hours, particularly with a history of 
atopy, rhinitis not related to viral infections, family 
history of allergy or asthma, and perinatal exposure 
to tobacco smoke, probably has asthma. In young 
children, pulmonary function tests are difficult, 
but serum IgE levels are generally elevated from 9 
months of age.

 7.  c. The definition of asthma, from the NAEPP, 
includes the following: “Asthma is a chronic 

CLINICAL CASE MANAGEMENT PROBLEM

An 8-year-old girl who is your patient and whom you 
have diagnosed with moderate persistent asthma 
recently has been coming in more frequently with 
chest tightness and nighttime cough. You are not sure 
whether the child and parents are compliant with the 
medication, and you are very sure they are not compli-
ant with avoidance measures. In addition to possibly 
adding medications, what can you do to improve this 
child’s quality of life?



SECTION SIX  Children and Adolescents560

inflammatory disorder of the airways in which many 
cells and cellular elements play a role, in particular 
mast cells, eosinophils, T lymphocytes, macrophages, 
neutrophils, and epithelial cells. In susceptible indi-
viduals, this inflammation causes recurrent episodes 
of wheezing, breathlessness, chest tightness, or 
coughing, particularly at night or in the early morn-
ing. These episodes are associated with widespread 
but variable airflow obstruction that is often revers-
ible. The inflammation also causes an associated 
increase in the existing bronchial hyperresponsive-
ness to a variety of stimuli.” Although most patients 
have symptoms from an early age, this is not part of 
the definition.

 8.  e. Although you suspect asthma, this child also has 
tobacco exposure and an acute upper respiratory 
infection. Her symptoms may be from the bronchial 
reactivity caused by acute bronchitis. Treatment with 
an antibiotic has not been shown to benefit patients 
with or without asthma unless sinusitis or pneumo-
nia is likely. In this child with no toxicity, no sinus 
tenderness, and no fever, that is unlikely. At this 
visit, treatment of her wheezing with a bronchodi-
lator, without addition of steroids, is appropriate. 
If her symptoms persist or she is not clearing, fur-
ther workup for pneumonia or consideration of oral 
steroids or antibiotics might be appropriate. Most 
important, the parents must understand the impor-
tance of stopping her exposure to cigarette smoke, 
a known trigger for asthma, and the importance of 
close follow-up to determine if she does indeed have 
asthma.

 9.  c. Now the patient has symptoms that place her in 
the category of mild persistent asthma according to 
the NAEPP definition. At this time, she should be 
prescribed an inhaled steroid with a rescue medica-
tion (albuterol), instructed in asthma self-manage-
ment, and observed closely.

 10.  e. Now this child is classified as having moder-
ate persistent asthma. The child is using her rescue 
medication more than twice a week, which indicates 
that she does not have adequate treatment for her 
asthma. Reassessment of her FEV1 and close moni-
toring of peak flow are important. Emphasis again on 
the need for no cigarette exposure is very important. 
Treatment options will include adding a long-acting 
beta agonist, adding a leukotriene receptor antag-
onist, adding nasal steroids (particularly in patients 
with prominent allergic rhinitis), increasing from 
low to medium inhaled corticosteroids, and avoiding 
triggers. If triggers seem prominent, consideration 
should be given to allergy testing to determine which 
allergens should be avoided. If she is not improving 
and step 4 is reached, referral should be considered. 

Although the child does have a component of exer-
cise-induced asthma, this is also best treated with 
inhaled steroids. Lung function, hospitalization rates, 
and emergency department visits are much improved 
in children on a combination of inhaled steroids with 
a long-acting beta agonist. Because of the recent 
findings of increased mortality with long-acting beta 
agonists, even with inhaled corticosteroids, these 
medications are recommended only for mild per-
sistent asthma and worse, not for mild intermittent 
asthma.

 11.  a. Although all of the choices may trigger asthma 
in some children, dust mites and tobacco smoke have 
been implicated most often and may even play a role 
in causing asthma. Cockroach antigens, animal dan-
der (especially cats), molds, and outdoor pollutants 
cause exacerbation in many children as well. Violence 
is believed to increase asthma by a stress-related 
increase in production of inflammatory mediators.

 12.  e. All of the choices are in the NAEPP stepwise 
approach to treatment of asthma except the presence 
of nasal eosinophils (Table 110-1).

 13.  a. This child has a history consistent with a diagno-
sis of asthma, probably mild or moderate persistent 
asthma. His social situation is common in the pedi-
atric population, making control of his asthma even 
more difficult. With the increase in symptoms of 
wheezing most recently, he has an acute exacerbation 
that must be treated first. Although he does not have 
definite signs of pneumonia or sinusitis, some clini-
cians would give antibiotics in a case such as this, par-
ticularly if radiographs are not done to exclude other 
diagnoses. Because it is winter, an influenza screen 
should be considered, depending on immunization 
and exposure history. Upper respiratory infections 
are a common cause of exacerbations, especially in 
children.

 14.  e. Airway remodeling has a major role in the patho-
genesis of asthma. Prolonged inflammation leads to 
permanent structural changes, despite the fact that 
asthma is generally a “reversible” disease. Pathologic 
changes include smooth muscle hypertrophy, epi-
thelial cell destruction, increased submucosal vascu-
larity, and angiogenesis. Adolescence may mark an 
improvement in asthma symptoms, but some patients 
worsen.

 15.  a. Daytime symptoms of no more than twice a 
week, nighttime symptoms no more than twice per 
month, use of a short acting bronchodilator no more 
than twice a week, and use of oral prednisone or 
urgent-care visits no more than once a year are char-
acteristics of well-controlled asthma. Several quick 
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and validated tools, such as the Asthma Control Test, 
can be given in the office to monitor symptoms and 
need for increase in step therapy.

 16.  a. Office spirometry is much preferred over peak 
expiratory flow (PEF) to diagnose and follow asthma 
to guide therapy and should be done at least once a 
year. Although PEF has been used for home monitor-
ing, and in places where spirometry is not available, 
knowing a patient’s baseline is important to interpret 
the results. PEFRs have been used to develop asthma 
action plans; however, data are conflicting over how 
useful the monitoring is, because of problems with 
techniques in measurements. PEF and FEV1 are not 
interchangeable, and a decrease in PEFR does not 
conclusively establish the diagnosis of asthma; spi-
rometry is required to document airway obstruction.

 17.  a. These are all stated in the new guidelines per step 
therapy.

 18.  e. All are correct.

 19.  e. All are approved.

 20.  b. The goal of therapy is to use adequate medica-
tion to control symptoms while producing minimal 
or no adverse effects from the medications.

 21.  c. The stepwise approach for management of 
asthma is intended to assist, not replace, the clini-
cal decision-making process. The patient is assigned 
to the most severe step in which any feature occurs. 
Treatment is reviewed every 1 to 6 months; a grad-
ual stepwise reduction in treatment may be possible. 
If control is not maintained, consider a step up after 
reviewing the patient’s adherence, medication tech-
nique, and environmental control. Gain control as 
quickly as possible and then step down to the least 
medication necessary to maintain control. Minimize 
use of short-acting inhaled beta2 agonists to less than 
one canister a month. Provide parent education on 
management of asthma and control of environmental 
factors that make asthma worse. Consultation with 
an asthma specialist is recommended for patients at 
or beyond step 4, generally with moderate or severe 
persistent asthma.

 22.  b. Risk factors for asthma-related death include the 
following: difficulty perceiving airway obstruction, 
low socioeconomic status, two or more hospitaliza-
tions or three emergency department visits, comor-
bidities (heart and lung disease), major psychiatric 
problems, illicit drug use, and previous ICU admis-
sion or intubation.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

It is sometimes difficult to assess the compliance of 
a pediatric patient’s asthma therapy, particularly if the 
parents seem uninterested. The NAEPP lists the four 
components of asthma management as measurement 
of assessment and monitoring, control of factors con-
tributing to asthma severity, pharmacologic therapy, 
and patient education to facilitate partnership in asthma 
care.

In this case, because you suspect lack of compli-
ance with avoidance measures and medication use, 
patient and parent education will be the most important 
focus. Checking her spirometry in comparison with pre-
vious visits, reviewing her peak flow monitor records (if 
she has kept them), and examining the number of refills 
of rescue medication and maintenance medication are 
all essential. Patient education should begin with the 
diagnosis and should be done not only by the physi-
cian but also by the entire health care team. Basic facts 
about asthma, the role of medications, recognition and 

treatment of exacerbations, peak flow monitoring, and 
environmental modifications should be taught. A child 
of this age can be involved in the education as well, and 
asthma camps are available in some areas. Helping the 
parents to understand that management of asthma will 
improve their quality of life as well (fewer visits to the 
emergency department and physician) may help moti-
vate change. Having the parents explain the action plan 
after it is presented, to ensure that they understand the 
plan, is essential. The child should demonstrate use of 
the inhaler with a spacer device and use of the peak flow 
monitor in the office. At each visit, the physician should 
review possible triggers and try to elucidate whether the 
child is worsening because of noncompliance with her 
inhaled corticosteroid and other medication or whether 
she has a new pet or other new exposure. Some physi-
cians have asthma support groups or scheduled days 
for special asthma programs in their clinics.
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SUMMARY

The incidence of asthma in children in the United States 
has increased 160% since 1980. The disease currently 
affects nearly 6 million children in the United States. The 
NAEPP has helped clinicians to standardize treatment on 
the basis of the latest evidence available.

Asthma is a chronic inflammatory disorder of the air-
ways in which mast cells, eosinophils, T lymphocytes, neu-
trophils, epithelial cells, and other cellular elements play 
a role. Reversibility of airway obstruction, either sponta-
neously or with treatment, is the hallmark of asthma.

The diagnosis of asthma in children is primarily clini-
cal, with treatment based on severity of the asthma. The 
key features of asthma are bronchial hyperreactivity and 
airway reversibility. Other causes of wheezing must be 
ruled out before the diagnosis of asthma, particularly in 
younger children, in whom spirometry is difficult. Differ-
ential diagnosis includes bronchitis, bronchiolitis, foreign 
body, cystic fibrosis, gastroesophageal reflux disease, and 
tumor. An improvement of more than 12% in FEV1 or 
peak flow after treatment with a bronchodilator or corti-
costeroids confirms the diagnosis.

Symptoms characteristic of asthma include wheezing, 
chest tightness, breathlessness, and cough (particularly at 
night). In children, atopy and allergic disease are strongly 
related to asthma. Physical findings are prolonged expi-
ratory phase, use of accessory muscles of respiration, 
wheezing, tachypnea, and intercostal retractions.

For children of all ages, inhaled corticosteroids are the 
drug of choice, although cromolyn, leukotriene receptor 

antagonist inhibitors, long-acting beta agonists, and the-
ophylline may be considered for supplemental therapy. 
Multiple studies have shown no long-term growth sup-
pression even in young children receiving inhaled corti-
costeroids; however, they have shown a marked decrease 
in emergency department visits, hospitalization, exacer-
bation, and death.

In addition to pharmacologic treatment of asthma, 
identification and avoidance of triggers are particularly 
important in children. Most children have an allergic 
component, and adequate treatment of allergic rhinitis 
with nasal corticosteroids, avoidance of allergens, leu-
kotriene inhibitors, and immunotherapy improve asthma 
outcomes.

The NAEPP and recent research emphasize that a 
self-management plan and a thorough education plan are 
critical to improve clinical outcomes in asthmatics. A step-
wise approach for management is used with a quick-relief 
plan for exacerbations as well as a step up and step down 
plan to monitor patients on the basis of their classification 
severity and clinical features for daily therapy. The 2007 
revisions divide the assessment and treatment into more 
age groups while still using the step approach. Guide-
lines for asthma control in the new recommendations are 
divided into the 0 to 4 years, 5 to 11 years, and 12 years 
and older age groups. New guidelines include changes in 
some of the second-line medications as well as continued 
emphasis on the use of inhaled corticosteroids.

  Stepwise Approach for Management of Children with Asthma

Step 1: Mild Intermittent Step 2: Mild Persistent Step 3: Moderate 
Persistent

Step 4: Severe 
Persistent

Symptoms Daytime: symptoms no more 
than twice a week

Daytime: symptoms more 
than twice weekly but no 
more than once daily

Daytime: daily symptoms Daytime: continuous 
symptoms

Exacerbations Brief exacerbations Exacerbations may affect 
activity

Exacerbations affect activ-
ity, occur twice a week, 
and may last for days

Frequent exacerbations

Nocturnal 
symptoms

Nocturnal symptoms no more 
than twice a month

Nocturnal symptoms more 
than twice a month

Nocturnal symptoms more 
than twice weekly

Frequent nocturnal 
symptoms

FEV1 and peak 
flow

FEV1 and peak flow <80% FEV1 and peak flow <80% 
predicted

FEV1 or peak flow <60%-
80% predicted

FEV1 and peak flow <60% 
predicted

Variability of 
peak flow

Peak flow variability <20% Peak flow variability 
20%-30%

Peak flow variability >30% Peak flow variability >30%

Treatment No daily medication 
Short-acting rescue 
bronchodilator

Short-acting rescue bron-
chodilator with daily con-
troller inhaled corticosteroid

Short-acting rescue 
bronchodilator with daily 
controller inhaled corti-
costeroid and long-acting 
beta2 agonist

Short-acting rescue 
bronchodilator with daily 
controller inhaled corti-
costeroid and long-acting 
beta2 agonist and oral 
steroids if needed

Modified from the National Heart, Lung, and Blood Institute: Guidelines for the Diagnosis and Management of Asthma (EPR-3). www.nhlbi.nih.gov/guidelines/asthma.
FEV1, Forced expiratory volume in 1 second.

TABLE 110-1

http://www.nhlbi.nih.gov/guidelines/asthma
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C H A P T ER  111

Allergic Rhinitis

CLINICAL CASE PROBLEM 1

A 6-Year-Old Boy with a Cold

A 6-year-old boy is brought to your office by his grand-
mother, who states that he has had a “stuffy, runny nose 
for what seems forever.” The grandmother states that 
the child started to have a runny nose 9 months ago in 
association with congestion and occasionally sneezing. 
He has not had any fever, cough, wheezing, headaches, 
or ear pain. Over-the-counter “cold medicines” have 
helped somewhat.

On further questioning, you find out that the child 
lives with his parents in a fully carpeted home. He 
also received a puppy for his birthday a few months 
ago. The only significant past medical history is that 
of some mild eczema. The mother has a history of 
asthma as a child.

On examination, there is bilateral clear rhinorrhea 
and turbinate swelling with pale blue mucosa. The child 
is mouth breathing and several times during the exam-
ination is noted to rub his nose upward with the palm of 
his hand. Some cobblestoning is noted on the posterior 
pharynx. The chest examination is negative.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child?
 a.  infectious rhinitis
 b.  nasal foreign body
 c.  seasonal allergic rhinitis
 d.  perennial allergic rhinitis
 e.  rhinitis medicamentosa

 2.  The most common complication(s) associated with 
this condition is (are)

 a.  epistaxis
 b.  sinusitis
 c.  otitis media
 d.  all of the above
 e.  none of the above

 3.  Elevation of which of the following immunoglobulin 
(Ig) classes is associated with this condition?

 a.  IgA
 b.  IgE
 c.  IgG
 d.  IgM
 e.  IgD

 4.  This condition is most often associated with what 
type(s) of allergen(s)?

 a.  house dust mites, animal dander, and molds
 b.  pollen, especially from grasses, trees, and weeds
 c.  cigarette smoke
 d.  nonspecific environmental pollutants
 e.  all of the above

 5.  Which of the following physical signs associated with 
the condition described here is found commonly in 
children but not in adults?

 a.  “shiners”
 b.  nasal crease
 c.  mouth breathing
 d.  the “salute sign”
 e.  posterior pharyngeal wall lymphoid hyperplasia

 6.  Which of the following is the most common predis-
posing factor to this child’s condition?

 a.  family history
 b.  smoke exposure
 c.  chronic cold medication use
 d.  asthma
 e.  eczema

CLINICAL CASE PROBLEM 2

Too Many Colds

A father who owns a landscaping business brings 
his 3-year-old daughter to your office with a com-
plaint of 6 weeks of runny nose, congestion, sneezing, 
and cough. He further notes that the child seems to 
have long “colds,” especially during spring and early 
summer. The child experienced a period of difficulty 
breathing a few days ago and, on account of this, they 
visited a local emergency department and were given 
an inhaler.

http://www.cdc.gov/asthma/info.html
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm
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 7.  Which of the following is most likely?
 a.  pertussis
 b.  seasonal allergic rhinitis
 c.  gastroesophageal reflux
 d.  common cold
 e.  rhinitis medicamentosa

 8.  Which of the following would you recommend as 
part of initial treatment for this patient?

 a.  immunotherapy
 b.  antacids
 c.  refer to an ear, nose, and throat (ENT) specialist
 d.  dietary restrictions
 e.  environmental control measures and allergen 

avoidance

 9.  What is the most effective pharmacologic treatment 
for the condition described here?

 a.  intranasal cromolyn sodium
 b.  intranasal corticosteroids
 c.  antihistamines
 d.  oral or topical decongestants
 e.  leukotriene receptor antagonists

 10.  The mother of the child calls your office and asks if 
“blood work” is necessary to confirm the diagnosis 
before she starts the child on the medications you 
recommended. You call back and tell her which of 
the following?

 a.  laboratory testing is not essential for diagnosis or 
initiation of treatment

 b.  radioallergosorbent testing (RAST) will be ordered
 c.  you will order a rapid strep and monospot
 d.  the child should be tested for food allergies
 e.  you will order nasal smear, complete blood count 

(CBC), and serum IgE levels

 11.  Which of the following is not a physiologically based 
treatment of allergic rhinitis?

 a.  leukotriene receptor antagonist
 b.  oral corticosteroids
 c.  guaifenesin
 d.  antihistamines
 e.  nasal corticosteroids

 12.  Which of the following systemic diseases can be asso-
ciated with rhinitis?

 a.  amyloidosis
 b.  sarcoidosis
 c.  Wegener granulomatosis
 d.  hypothyroidism
 e.  all of the above

 13.  All except which of the following statements about 
immunotherapy are true?

 a.  around 85% of patients will have significant 
long-lasting relief with therapy

 b.  it should not be initiated during pregnancy
 c.  anaphylaxis is rare
 d.  skin testing must be done before initiation
 e.  it is more effective for perennial rhinitis than for 

seasonal rhinitis

 14.  In patients with significant allergic rhinitis, quality of 
life is:

 a.  as debilitating as that of patients with moderate to 
severe reactive airway disease

 b.  compromised as a result of decreased restful sleep
 c.  not impaired in any significant way
 d.  normal unless there are other comorbid conditions
 e.  a and b

 15.  Which of the following statements about vasomotor 
rhinitis is false?

 a.  nasal smears lack eosinophils
 b.  the predominant feature is congestion and rhinor-

rhea, not sneezing and itching
 c.  symptoms are associated with changes in tempera-

ture or humidity
 d.  it is common in children
 e.  hot or spicy foods can elicit symptoms

 16.  Which of the following is (are) true regarding rhinitis 
medicamentosa?

 a.  it is chronic nasal congestion that results from pro-
longed use of topical nasal decongestants

 b.  the rebound swelling is caused by interstitial edema
 c.  topical decongestants should not be used for more 

than 5 days to avoid this condition
 d.  similar consequences can result from cocaine use
 e.  all of the above

ANSWERS

 1.  d. The child has allergic rhinitis with no seasonal 
pattern and seems to have perennial symptoms. 
There is no fever or purulent rhinorrhea, and there 
are no other symptoms to suggest an infection or for-
eign body. Allergic rhinitis is the sixth leading type 
of chronic disease in the United States and the most 
common nasal problem. Symptoms of allergic rhini-
tis include intermittent nasal congestion; rhinorrhea; 
sneezing; watery eyes; and pruritus of the nose, pal-
ate, pharynx, ears, and eyes. Nasal congestion is more 
severe at night, causing mouth breathing, snoring, 
interference with sleep, tiredness, and irritability. 
Physical signs include clear nasal secretions; edema-
tous, boggy, bluish mucous membranes; and swollen 
turbinates. Examination might also reveal abnor-
malities of facial development, dental malocclusion, 
“allergic gape” (continuous open mouth breathing), 
“allergic shiners” (dark circles under the eyes), and 
transverse nasal crease.
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 2.  d. Sinusitis and otitis media are common complica-
tions of untreated allergic rhinitis caused by inflam-
mation and obstruction of the sinus ostium and 
eustachian tube. Nasal polyps are a rare complication 
of allergic rhinitis and occur less in children than in 
adults. However, they are a feature of cystic fibrosis. 
Epistaxis can occur with severe acute allergic rhinitis. 
Approximately 60% of patients with allergic rhinitis 
have asthma, and even those who do not may exhibit 
bronchial hyperresponsiveness.

 3.  b. The exposure to an allergen of an atopic host 
results in IgE production and infiltration of the nasal 
mucosa by inflammatory cells. Reexposure to the 
allergen leads to bridging of IgE to the mast cells, 
resulting in initiation of the early-phase reaction 
characterized by degranulation of mast cells and 
release of inflammatory mediators such as histamine. 
The late-phase reaction starts 6 to 8 hours after expo-
sure, with secretion of eosinophil-derived mediators 
and damage to nasal epithelium. Repeated intrana-
sal introduction of allergens causes priming, a brisk 
response to a reduced provocation dose.

 4.  a. Perennial allergic rhinitis is most often associated 
with indoor allergens: house dust mites, animal dan-
der, and molds. Cat and dog allergies are of major 
importance in the United States. Cockroaches and 
feathers can also be causes, as can cigarette smoke 
and nonspecific environmental pollutants.

 5.  d. All of the listed physical findings are found in 
patients with allergies; however, one is most likely to 
actually visualize the upward motion of nose rubbing 
(the salute) in children and not in adults. Chronic 
nose rubbing with wrinkling of the nose is theorized 
to cause the horizontal nasal crease that is commonly 
seen at the junction of the bridge of the nose with 
the bulbous tip of the nose. Posterior pharyngeal wall 
lymphoid hyperplasia is also commonly known as 
cobblestoning.

 6.  a. Family history is the most common predisposing 
factor to allergic rhinitis. Greater risk exists if more 
than one parent has a history of atopic conditions.

 7.  b. Seasonal allergic rhinitis (also known as hay fever) 
is caused by outdoor inhaled allergens, including 
tree, grass, and weed pollens. In temperate climates, 
airborne pollen responsible for seasonal allergic rhi-
nitis appears in distinct phases. Gastroesophageal 
reflux disease can cause reflex bronchospasm, but this 
is unlikely to be the case here. Rhinitis medicamen-
tosa is rebound nasal congestion with overuse of nasal 
decongestants.

 8.  e. The first and most important step in the treat-
ment is avoidance of known allergens and nonspe-
cific or initial triggers. Identification and elimination 
are easiest for feathers, cockroaches, and dust mites. 
Use of allergen-proof mattress and pillow covers and 
removal of carpets are helpful steps, as is washing of 
bed linens in hot water. Dehumidification is bene-
ficial because mites thrive in high humidity. Most 
patients with pets are not willing to remove the pet 
from the household; however, not allowing the pet in 
the bedroom helps considerably. High-efficiency par-
ticulate arrestance filters in bedrooms may be benefi-
cial. Pollen is the most difficult to avoid. Patients and 
parents need to be educated to avoid the outdoors 
during highest pollen count days, which is often not 
possible because of the patient’s activities. Washing 
and changing of clothes on coming indoors during 
high pollen season are recommended. Another inter-
vention is to keep windows closed and to use air con-
ditioning. If windows need to be opened, daytime is 
better than night because many pollen counts, such 
as mold and trees, are highest at night. Window fil-
ters or filtering fans could be used as an alternative. 
Dietary restrictions do not help because allergic rhi-
nitis is not triggered by food. Referral to a specialist 
may be considered for patients with severe symptoms 
that are unresponsive to conventional treatment and 
lifestyle changes or when the diagnosis is in question.

 9.  b. Intranasal corticosteroids are by far the most 
efficacious agents for allergic rhinitis, approved for 
use in children as young as 2 years. Intranasal cro-
molyn is effective as a preventive medication when it 
is initiated before the onset of pollination. No clin-
ically significant adverse effects are associated with 
this medication, making it attractive for use in chil-
dren. It is less efficacious than intranasal corticoste-
roids, however, and regular use (four times per day) 
is required for clinical effectiveness, thus reducing 
compliance. Antihistamines are useful for rhinorrhea 
and pruritus; however, they do not relieve conges-
tion. Nonsedating forms, such as loratadine, ceti-
rizine, and fexofenadine, are better choices because 
studies have shown that older antihistamines can 
cause psychomotor or cognitive impairment even 
without sedation. Topical decongestants can be used 
only for 3 to 5 days; if used longer, they can cause 
rebound congestion. Oral decongestants can be 
used with antihistamines but can cause hyperactivity 
and insomnia. They should be used with caution in 
patients with hypertension, thyroid disease, diabetes, 
and enlarged prostates. Leukotriene antagonists have 
an efficacy similar to that of antihistamines, but work 
better in combination with them.
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 10.  a. Laboratory studies are not always necessary, 
especially in patients with a clear-cut seasonal pat-
tern and classic history. Food allergens do not trigger 
allergic rhinitis, so testing for this is not required. If 
the history is confusing, nasal smears can be done. 
Eosinophils in the smear indicate allergy. Eosino-
philia in a CBC may suggest allergic rhinitis. Serum 
IgE values are not routinely recommended to test for 
atopy; however, an elevated value supports the diag-
nosis. Diagnostic tests such as RAST are helpful to 
confirm diagnosis and to determine specific triggers, 
and they may be appropriate in patients with severe 
symptoms not responsive to traditional treatment or 
with uncertain diagnosis.

 11.  c. Guaifenesin is an expectorant and is not indicated 
for the treatment of allergic rhinitis. Leukotriene 
antagonists inhibit the immune cascade, which can 
potentially cause allergic symptoms, and have been 
discussed previously. Oral corticosteroids are not 
routinely recommended but can be used for severe, 
acute disease for a short term as potent antiinflam-
matory agents. Antihistamines also help with pru-
ritus. Of course, nasal corticosteroids are first-line 
treatment.

 12.  e. All these systemic diseases can be associated with 
rhinitis.

 13.  e. Immunotherapy is indicated in patients who do 
not have adequate relief from pharmacologic treat-
ment, who cannot tolerate the medications, or in 
whom the pharmacologic treatments are contraindi-
cated for other medical reasons. Immunotherapy has 
been proved to be effective for seasonal-type aller-
gens such as grass, ragweed, and trees. Its efficacy in 
controlling dust- and mold-related symptoms is not 
clear. There is no absolute recommendation for the 

duration of therapy, but most believe that immuno-
therapy can be stopped with 3 to 5 years of adequate 
symptom control and that 65% of these patients will 
have continued long-lasting relief. If a patient does 
not show any improvement after 1 year of immuno-
therapy, it should be discontinued. All of the other 
statements about immunotherapy are true.

 14.  d. Allergic rhinitis can cause significant morbid-
ity. It can be associated with other disorders, such 
as asthma, otitis media, eustachian tube dysfunction, 
sinusitis, atopic dermatitis, and allergic conjunctivitis. 
This can contribute to learning disabilities, sleep dis-
order, and daytime fatigue, leading to compromised 
daily activity level and impaired school performance.

 15.  d. Vasomotor rhinitis is rarely seen in children. 
This disorder is poorly understood and is theoret-
ically the result of an imbalance of the autonomic 
nervous system control of mucosal vasculature and 
mucous glands in which symptoms mimic allergic 
rhinitis but no allergic cause is found on testing.

 16.  e. Rhinitis medicamentosa is the term used to 
describe the chronic nasal congestion that results 
as a rebound effect of prolonged or excessive use of 
topical decongestant nose drops that work by vaso-
constriction. The rebound swelling is caused by 
interstitial edema, not vasodilation. Therefore, top-
ical decongestants should not be used for more than 
5 days. Similar consequences can result from chronic 
topical use of other vasoconstrictors, such as cocaine. 
On examination, the nasal mucosa appears beefy red 
and swollen and may show areas of punctate bleed-
ing. Diagnosis depends on history, physical examina-
tion, and positive response to nasal steroid treatment, 
which is required for weaning from the offending 
medication.

SUMMARY

Seasonal allergic rhinitis is temporally related to seasons 
with high pollen counts and is variable by geographic 
location. Causes of seasonal allergic rhinitis (also known 
as hay fever) include tree, weed, and grass pollens; mold 
spores are a less likely cause.

Perennial allergic rhinitis is associated with symptoms 
present at least 9 months of the year; causes include dust 
mites, animal dander, feathers, mold, and cockroaches.

Prolonged exposure to allergens is associated with 
allergen-specific IgE production leading to a cascade of 
events on reexposure, resulting in symptoms of allergic 
rhinitis.

Frequency distribution: Approximately 20% seasonal, 
40% perennial, and 40% mixed.

Symptoms: Symptoms include nasal congestion; rhi-
norrhea; nasal and palatal pruritus; sneezing; nasal dis-
charge; eye redness, itching, and tearing; and irritability 
and fatigue.

Signs:
 1.  Allergic shiners: dark, puffy lower eyelids from venous 

stasis caused by impaired blood flow through inflamed, 
edematous nasal mucous membranes

 2.  Allergic salute: rubbing nose with palm of hand in 
an upward motion, usually seen only in children; this 
gives rise to nasal crease, a horizontal skin fold over 
the bridge of nose

 3.  Dennis-Morgan lines: extra skin folds on the lower 
eyelids secondary to recurrent conjunctival edema
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SUMMARY—cont’d

 4.  Pale, blue, boggy nasal turbinates and mucous 
membranes

 5.  Postnasal drainage
 6.  Cobblestoning (lymphoid hyperplasia) of posterior 

pharyngeal wall
 7.  Allergic gape: continuous mouth breathing

Diagnosis: The diagnosis is often easily made by clin-
ical history and physical examination. Nasal smear with 
eosinophils, RAST or enzyme-linked immunosorbent 
assay testing, and skin allergy testing can be useful for 
more difficult cases. Skin testing may produce false-neg-
ative results in patients with recent antihistamine or ste-
roid use.

Associated disorders: These include chronic sinusitis, 
otitis media (acute and chronic), adenoid and tonsillar 
hypertrophy associated with obstructive sleep apnea, 
asthma, and atopic dermatitis.

Differential diagnosis: This includes eosinophilic 
nonallergic rhinitis, infectious rhinitis, vasomotor 

rhinitis, rhinitis medicamentosa, and systemic diseases 
(sarcoidosis, Wegener granulomatosis, amyloidosis, and 
hypothyroidism).

Treatment: This involves the avoidance of allergens as 
much as is feasible. Inhaled corticosteroids are the most 
effective first-line therapy, and they are approved for chil-
dren as young as 2 years. A common side effect to watch 
for is nasal drying, which can lead to nosebleeds. This can 
be managed most times by nasal lubrication with antibac-
terial ointment or by reducing the frequency or dose of 
the nasal steroid. Nonsedating antihistamine and leukot-
riene receptor antagonists (not any more efficacious than 
antihistamines alone, but which offer a better response 
when added to antihistamines) can also be used. Mast cell 
stabilizers can be useful in some symptom relief; decon-
gestants should only be used sparingly. Immunotherapy 
can be considered in children older than 5 years who fail 
to respond to initial treatments.
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Viral Exanthems

CLINICAL CASE PROBLEM 1

A 3-Year-Old with a Rash and Fever

A 3-year-old comes to your office with fatigue and 
irritability and a low-grade fever that he has had for 3 
days. The father tells you that the child attends day-
care, where a virus is “going around.” The father used 
acetaminophen, which has helped decrease irritability; 
although the child’s appetite is suppressed, he is still 
taking a good amount of fluids.

On physical examination, the child does not look ill. 
His temperature is 38° C. His skin examination shows 
scattered, small vesicles on an erythematous base. The 
rash was seen first on the face and seems to be spread-
ing to the trunk.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child at this 
time?

 a.  rubella (German measles)
 b.  adenoviral exanthem
 c.  varicella-zoster
 d.  mumps
 e.  rubeola

 2.  What is the most outstanding feature of this illness?
 a.  constitutional symptoms
 b.  the appearance of a rash at the same time as the 

temperature falls
 c.  the description of the lesion as a “dewdrop on a 

rose petal”
 d.  recurrence of the rash in adulthood
 e.  benign nature of this infection
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 3.  What is the causative agent of this infection?
 a.  human parvovirus
 b.  adenovirus
 c.  rhinovirus
 d.  human herpesvirus
 e.  Epstein-Barr virus

 4.  This infection can occur in adulthood. Which of the 
following is a unique feature in this recurrence?

 a.  incidence varies with gender and race
 b.  there are no long-term sequelae with the recurrence
 c.  there is dermatomal distribution of the lesions
 d.  diagnosis is usually made on clinical findings
 e.  these lesions are not seen in immunocompromised 

patients

 5.  For this case, what is the current recommendation 
for the treatment and prevention of this condition?

 a.  no antibiotics, no vaccinations
 b.  no antibiotics, an antiviral agent to prevent 

complications
 c.  no antibiotics, one vaccination in childhood
 d.  antibiotics, no vaccinations in childhood
 e.  no antiviral, no antibiotics, two vaccinations in 

childhood

 6.  The father is concerned that his 5-year-old child will 
contract the disease. What do you tell him?

 a.  there is no cause for concern
 b.  the child will get herpes zoster infection
 c.  the child is exposed and will get severe varicella 

infection
 d.  all of the above
 e.  none of the above

 7.  What is (are) a complication(s) associated with an 
infection with this agent?

 a.  scarring
 b.  secondary bacterial infection with Staphylococcus 

and Streptococcus
 c.  pneumonia
 d.  encephalitis and cerebellar ataxia
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 5-Year-Old with Cough, Coryza, and 
Conjunctivitis

A 5-year-old whose family believes that immuniza-
tions can cause autism is brought to the office with a 
3-day history of fever, nonproductive cough, coryza, 
and conjunctivitis. This morning, a rash appeared on 
his forehead and behind the ears, and it appears to be 
spreading to his upper arms and chest.

On physical examination, you note a fine maculo-
papular rash over the face that appears to be spreading 
to the back and thighs.

 8.  What is the most likely diagnosis in this patient?
 a.  roseola infantum
 b.  scarlet fever
 c.  meningococcemia
 d.  rubeola
 e.  rubella

 9.  What is (are) the hallmark sign(s) and symptom(s) of 
this infection?

 a.  Koplik spots
 b.  coalescing erythematous maculopapular rash
 c.  suboccipital and postauricular lymph node 

enlargement
 d.  conjunctivitis
 e.  all of the above

 10.  Which of the following is a relatively common com-
plication of this infection?

 a.  encephalomyelitis
 b.  myocarditis
 c.  pneumonia
 d.  thrombocytopenic purpura
 e.  keratoconjunctivitis

 11.  What treatment recommendations will you make to 
the father?

 a.  amoxicillin
 b.  erythromycin
 c.  supportive care
 d.  vitamin A
 e.  ribavirin

 12.  What is the recommended immunization schedule 
for the prevention of this infection?

 a.  four doses at 2, 4, and 6 months with a booster at 
15 months

 b.  three doses at 2, 4, and 6 months
 c.  two doses at 12 to 15 months and 4 to 6 years
 d.  three doses at 0, 1, and 6 months
 e.  two doses at 1 year and 15 months

 13.  What would be the recommendations for the exposed 
members of the family?

 a.  none
 b.  administration of immune globulin and measles 

vaccine
 c.  immune globulin only
 d.  measles vaccine
 e.  vitamin A

CLINICAL CASE PROBLEM 3

A 4-Year-Old with a Bright Red Rash on Both 
Cheeks

A 4-year-old is brought to the office by his mother. The 
child has had a low-grade fever, headache, and sore 
throat for the past week. Four days ago, he suddenly 
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developed a bright red rash on his cheeks, which during 
the past 2 days has spread to the trunk, arms, and legs.

On physical examination, the child has erythema of 
the cheeks and a maculopapular rash with central clear-
ing on the trunk spreading to the extremities. There are 
no other significant findings.

 14.  What is the most likely diagnosis in this child?
 a.  rubella
 b.  scarlet fever
 c.  human herpesvirus 6
 d.  erythema infectiosum
 e.  measles

 15.  What is the causative agent of this infection?
 a.  human herpesvirus 6
 b.  human papillomavirus
 c.  rhinovirus
 d.  human parvovirus B19
 e.  adenovirus

 16.  What are the cardinal features of this infection?
 a.  circumoral pallor and sandpaper-like appearance 

of the trunk
 b.  fine pustular appearance and a bright red macu-

lar-papular rash with central clearing
 c.  erythematous cheeks with a lacy reticular pattern
 d.  coalesced lesions in various stages (vesicles, bullae, 

and papules)
 e.  none of the above

 17.  The mother asks you what she can do about the 
“slapped cheek” appearance. People are staring at her 
as though she has been abusing her child.

 a.  tell her to tell them to stop staring; it is none of 
their business

 b.  tell her to give the child acetaminophen every 4 to 
6 hours

 c.  tell her to wash the face repeatedly with cold water
 d.  advise her to keep the child out of the sun
 e.  tell her that if it does not clear in 3 to 5 days, you 

will give her an antibiotic cream

 18.  The mother then tells you that she is 4 months preg-
nant and asks whether she should be worried about 
anything. What do you tell her?

 a.  there is no cause for concern; this is a self-limited 
illness

 b.  there is a small chance for fetal demise or congen-
ital defects

 c.  tell her you are too busy and ask her why she does 
not just look it up on the Internet like everyone 
else

 d.  all of the above
 e.  none of the above

MATCHING QUESTIONS

Eleven disease-producing pathogens or disease entities 
are listed, and 11 disease-defining characteristics are 
listed after. Match each disease-producing pathogen or 
disease entity to its defining characteristic.
 19.  Herpes varicella
 20.  Herpes simplex
 21.  Coxsackievirus
 22.  Kawasaki disease
 23.  Adenovirus
 24.  Lyme disease
 25.  Parainfluenza virus
 26.  Tinea versicolor
 27.  Tinea corporis
 28.  Pityriasis rosea
 29.  Molluscum contagiosum
 a.  Discrete, dome-shaped papules
 b.  Herald patch
 c.  Erythema chronicum migrans
 d.  Hand-foot-and-mouth disease
 e.  Acute gingivostomatitis
 f.  Ringworm
 g.  Primary cause of conjunctivitis
 h.  Primary cause of infectious croup
 i.  Hyperpigmented or hypopigmented lesions
 j.  Coronary artery aneurysms
 k.  “Crops of lesions” vesicles

ANSWERS

 1.  c. This is a classic presentation of chickenpox (var-
icella-zoster). A prodrome of low-grade fever and 
general malaise usually precedes the defining rash by 
1 or 2 days. The rash begins as scattered red mac-
ules seen first on the face and trunk progressing to 
the classic lesions of small vesicles with erythematous 
bases. The lesions spread centrifugally to involve all 
skin surfaces and possibly mucous membranes (lips 
and vulva). Lesions at different stages of develop-
ment are found simultaneously. They are pruritic, 
and scratching may lead to excoriations, superficial 
skin infections, and scarring. Treatment in general is 
symptomatic.

 2.  c. The classic description of the lesion is a dewdrop 
on a rose petal, corresponding to a clear vesicle on an 
erythematous base.

 3.  d. Varicella-zoster virus (VZV) is a neurotropic 
human herpesvirus. The herpesviruses are a large 
group of double-stranded DNA viruses that also 
include oral and genital herpesviruses (herpes sim-
plex virus types 1 and 2), Epstein-Barr virus, and 
cytomegalovirus.
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 4.  c. Herpes zoster (shingles) is caused by reactivation 
of latent VZV. Therefore, shingles is uncommon in 
childhood and has no seasonal variation. It is seen pri-
marily in the elderly or in the immunocompromised, 
especially those with human immunodeficiency virus 
infection or lymphoreticular malignant neoplasms. 
When the virus is reactivated from its latent state in 
the dorsal root ganglia, inflammatory changes occur 
in the sensory root ganglia and in the skin of the asso-
ciated dermatome. The clinical presentation is that of 
an erythematous vesicular rash associated with pain 
before, during, and after the rash in a dermatomal 
distribution.

 5.  e. Antibiotics are not recommended. Acyclovir ther-
apy is recommended for certain groups at increased 
risk for moderate to severe varicella be considered 
for oral antiviral therapy: (1) healthy persons older 
than 12 years of age, (2) persons with cutaneous or 
pulmonary disorders, (3) persons receiving long-term 
salicylate therapy, (4) persons receiving short, inter-
mittent, or aerolized courses of corticosteroids, and 
(5) secondary household cases. The Centers for Dis-
ease Control and Prevention recommends the first 
dose of varicella vaccine at 12 to 15 months of age 
and a newly recommended second dose administered 
at 4 to 6 years of age.

 6.  c. Varicella has a transmission rate of 65% to 86% 
to susceptible household contacts. Patients are con-
tagious from 24 to 48 hours before onset of rash 
until all vesicles are crusted (3 to 7 days from onset). 
Incidence has declined considerably secondary to 
vaccination. “Breakthrough varicella” may occur 
in immunized children but is usually mild. Herpes 
zoster is very rare in children younger than 10 years 
unless they are infected in utero or in the first year of 
life.

 7.  e. Complications are rare in immunocompetent 
patients. The most common complications are scar-
ring and skin superinfection with Staphylococcus and 
Streptococcus. Other complications mentioned are 
rare. Central nervous system complications are high-
est among patients younger than 5 years or older than 
20 years.

 8.  d. The diagnosis of rubeola is apparent from the 
characteristic clinical presentation. The rash must be 
distinguished from all other conditions mentioned as 
well as from the rash resulting from echovirus, cox-
sackievirus, and adenovirus infections and infectious 
mononucleosis, toxoplasmosis, rickettsial diseases, 
Kawasaki disease, serum sickness, and drug rashes.

 9.  e. Major signs and symptoms of measles are Koplik 
spots, a coalescing erythematous maculopapular 

rash, suboccipital and postauricular lymph node 
enlargement, and conjunctivitis. Rubeola (measles) 
has an incubation period of 8 to 12 days from expo-
sure to onset of symptoms. The prodromal phase 
includes fever and nonspecific upper respiratory 
symptoms and signs (i.e., cough, coryza, conjuncti-
vitis, and low- to moderate-grade fever), followed 
by an exanthematous phase. Koplik spots (1-mm, 
bluish-white lesions on an erythematous base) can 
be seen only during the first few days. They usu-
ally appear on the buccal mucosa opposite the lower 
molars and quickly coalesce into larger lesions. 
The temperature in rubeola increases as the rash 
appears. The erythematous maculopapular rash, 
which blanches, starts at the hairline and spreads 
to the forehead, face, neck, trunk, and extremities, 
including the palms and soles. The rash begins to 
disappear in approximately 3 days in the same man-
ner (from head down). Fine desquamation may 
occur during healing. The total duration of the rash 
is approximately 7 days.

 10.  c. The more common complications are bron-
chopneumonia and otitis media. Encephalitis, 
myocarditis, thrombocytopenic purpura, and kera-
toconjunctivitis are much less common; however, all 
are possible. Subacute sclerosing panencephalitis can 
occur as a complication of measles many years after 
the acute episode but is now extremely rare in the 
United States.

 11.  c. There is no specific therapy. Treatment is 
entirely supportive. Antipyretics (acetaminophen 
or ibuprofen) for fever, bed rest, and adequate fluid 
intake are advised. Bacterial complications (e.g., otitis 
media) may need to be treated with antibiotics.

 12.  c. The recommended immunization schedule 
for measles is two doses at 12 to 15 months and 4 
to 6 years. Experts agree that there is no associa-
tion between autism and measles-mumps-rubella 
vaccination.

 13.  b. Measles vaccination is recommended for suscep-
tible household contacts within less than 72 hours 
of exposure. For prolonged exposure (more than 72 
hours), immune globulin along with measles vaccine 
is indicated. Immune globulin can prevent disease if it 
is given within 6 days of exposure. It is recommended 
for individuals with significant exposure to a patient 
with measles, particularly those at risk of complica-
tions (e.g., household members, children younger 
than 1 year, pregnant women, and immunocompro-
mised individuals). Immunocompetent household 
contacts do not need immune globulin if they have 
received at least one dose of measles vaccine at the 
age of 12 months or older.
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 14.  d. See answer 17.

 15.  d. See answer 17.

 16.  c. See answer 17.

 17.  d. Erythema infectiosum is caused by human par-
vovirus B19. It occurs mostly during spring months; 
localized outbreaks among children and adolescents 
are common. The infection begins as a low-grade 
fever and produces a three-stage rash. In the first 
stage, a bright red rash appears on the cheeks and 
forehead with circumoral pallor. During the second 
stage, rash spreads distally to the trunk and extrem-
ities with a lacy reticular appearance as it resolves. 
The third stage is highly variable, with rash recurring 
for up to several weeks. It is not uncommon for the 
third-stage rash to recur after exercise, application of 
heat, or emotional distress. Constitutional symptoms 
include headache, pharyngitis, myalgias, arthritis, 
gastrointestinal upset, and coryza. The illness usually 
lasts 5 to 10 days. The rash may last a few days to 
several weeks. It is frequently pruritic. Treatment is 
symptomatic.

 18.  b. Primary infection with human parvovirus B19 in 
pregnant women is associated with fetal anemia, non-
immune fetal hydrops, and fetal demise. The reported 
frequency of infection after exposure ranges from 5% 
to 15%. Therefore, the mother should try to avoid 
contagion and discuss with her treating physician the 
need for further evaluation.

 19.  k. The viral agent is herpes varicella (chickenpox). 
Disease-defining characteristics are crops of small, 
red papules that develop into oval vesicles on an ery-
thematous base.

 20.  e. The viral agent is herpes simplex virus. The 
disease-defining characteristic is acute herpetic gin-
givostomatitis, which is the most common cause of 
stomatitis in children aged 1 to 3 years.

 21.  d. The viral agent is coxsackievirus A16. Disease-de-
fining characteristics of hand-foot-and-mouth dis-
ease are an enteroviral exanthem-enanthem with the 
distribution portrayed by the name.

 22.  j. The disease entity is Kawasaki disease. The dis-
ease-defining characteristic is coronary artery aneu-
rysms, also known as mucocutaneous lymph node 
syndrome or infantile polyarteritis. Cardiac involve-
ment is the most important manifestation of Kawa-
saki disease (15% to 25% of untreated children). The 
causal agent is unknown.

 23.  g. The viral agent is adenovirus. The disease-defin-
ing characteristic is conjunctivitis.

 24.  c. The disease entity is Lyme disease. The dis-
ease-defining characteristic is erythema chronicum 
migrans, which begins as an erythematous macule or 
papule at the site of a tick bite. The causative organ-
ism is Borrelia burgdorferi. The rash develops into an 
expanding erythematous annular lesion with central 
clearing and often reaches a diameter of 16 cm.

 25.  h. The viral agent is parainfluenza virus. The dis-
ease-defining characteristic is that it is the most com-
mon cause of infectious croup.

 26.  i. The disease entity is tinea versicolor. The dis-
ease-defining characteristic is hypopigmented or 
hyperpigmented macules covered with a fine scale. 
Lesions begin in a perifollicular location, enlarge, 
and form confluent patches, most commonly on the 
neck, upper chest, back, and upper arms. The caus-
ative organisms are the dimorphic yeasts Malassezia 
furfur and Malassezia globosa.

 27.  f. The disease entity is tinea corporis. The disease- 
defining characteristic is ringworm, the common 
name for a group of disorders known as dermatophy-
toses. The three principal genera responsible for der-
matophyte infections are Trichophyton, Microsporum, 
and Epidermophyton. A classic lesion begins as a dry, 
mildly erythematous, elevated, scaly papule or plaque 
and spreads centrifugally as it clears centrally to form 
the characteristic annular lesion responsible for the 
designation ringworm.

 28.  b. The disease entity is pityriasis rosea. The dis-
ease-defining characteristic is the herald patch, a 
solitary, round or oval lesion that may occur any-
where on the body and is often but not always iden-
tifiable by its large size. The herald patch usually 
precedes the generalized maculopapular eruption 
of oval or round lesions that crop. The rash can 
assume a characteristic Christmas-tree appearance 
on the back.

 29.  a. The disease entity is molluscum contagiosum. 
The disease-defining characteristic describes a dis-
order characterized by discrete, dome-shaped pap-
ules varying in size from 1 to 5 mm. Typically, these 
lesions have a central umbilication from which a 
cheesy material can be expressed. The papules may 
occur anywhere on the body, but the face, eyelids, 
neck, axillae, and thighs are sites of predilection. The 
causative agent is a DNA virus, the largest member of 
the poxvirus group.
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F IGURE 112-1 Roseola: numerous pale pink, almond-shaped macules. 
See Color Plate 5. (Reprinted with permission from Habif TP: Clinical derma-
tology. ed 4. St. Louis, 2004, Mosby.)

F IGURE 112-2 Roseola: pale pink macules may appear first on the neck. 
See Color Plate 6. (Reprinted with permission from Habif TP: Clinical derma-
tology. ed 4. St. Louis: Mosby; 2004.)

SUMMARY

The summary is limited to a discussion of what are 
termed the “big five” viral exanthems in children because 
most other conditions are discussed in the chapter.
 1.  Roseola infantum (exanthem subitum): erythematous 

maculopapular rash (Figs. 112-1 and 112-2)
 a.  Infection with human herpesvirus types 6 and 7
 b.  95% in children younger than 3 years; peak inci-

dence at 6 to 15 months of age
 c.  High fever (temperature of 37.9° C to 40° C) fol-

lowed by the appearance of rash within 12 to 24 
hours after fever resolution

 2.  Erythema infectiosum (fifth disease): hallmark of ery-
thema infectiosum is the characteristic rash, which 
occurs in three stages (Fig. 112-3)

 a.  Initial stage: erythematous facial flushing or 
“slapped cheek” appearance

 b.  Second stage: lacy reticular rash spreading concur-
rently to trunk and proximal extremities

 c.  Third stage: rash resolves spontaneously without 
desquamation; can recur with exposure to sun, heat, 
stress, and exercise

 3.  Rubella: rash similar to that of mild rubeola or scarlet 
fever

 a.  Most characteristic sign: retroauricular, posterior 
cervical, and postoccipital lymphadenopathy

 b.  Mild constitutional symptoms

 4.  Measles (rubeola): maculopapular rash erupting suc-
cessively over the neck and face, trunk, arms, and legs, 
accompanied by a high fever (Fig. 112-4)

 a.  Three clinical stages: an incubation stage, a prodro-
mal stage with an enanthem (Koplik spots, pathog-
nomonic), and a final stage with a maculopapular 
rash accompanied by high fever

 b.  Prodromal symptoms include the three Cs: cough, 
coryza, and conjunctivitis

 c.  Lymph nodes at the angle of the jaw and in the pos-
terior cervical region usually enlarged

 d.  Severity of the disease directly related to the extent 
and confluence of the rash; mnemonic is cc-CPK: 
cough, coryza, conjunctivitis, photophobia, Koplik 
spots

 5.  Scarlet fever: upper respiratory tract infection asso-
ciated with a characteristic rash, caused by group A 
β-hemolytic streptococcus (Figures 112-5 to 112-7)

 a.  Presents as fever, chills, headache, vomiting, and 
pharyngitis

 b.  Diffuse, finely papular, erythematous eruption pro-
ducing a bright red discoloration of the skin that 
blanches on pressure and has the texture of coarse 
sandpaper

 c.  Circumoral pallor common
 d.  Penicillin V drug of choice
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F IGURE 112-3 Erythema infectiosum: facial erythema “slapped cheek.” 
The red plaque covers the cheek and spares the nasolabial fold and the 
circumoral region. See Color Plate 7. (Reprinted with permission from Habif 
TP: Clinical dermatology. ed 4. St. Louis: Mosby; 2004.) F IGURE 112-4 Measles: early eruptive stage with involvement of the face 

and trunk. Eruption has become confluent on the face. See Color Plate 8. 
(Reprinted with permission from Habif TP: Clinical dermatology. ed 4. St. 
Louis: Mosby; 2004.)

F IGURE 112-5 Scarlet fever: early eruptive stage on the trunk showing 
numerous pinpoint red papules. See Color Plate 9. (Reprinted with permis-
sion from Habif TP: Clinical dermatology. ed 4. St. Louis: Mosby; 2004.)

F IGURE 112-6 Scarlet fever: fully evolved eruption. Numerous papules 
give a sandpaper-like texture to the skin. See Color Plate 10. (Reprinted 
with permission from Habif TP: Clinical dermatology. ed 4. St. Louis: Mosby; 
2004.)
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F IGURE 112-7 Scarlet fever: “strawberry tongue.” See Color Plate 11. 
(Reprinted with permission from Habif TP: Clinical dermatology. ed 4. St. 
Louis: Mosby; 2004.)

C H A P T ER  113

Cardiac Murmurs

CLINICAL CASE PROBLEM 1

A 3-Year-Old Child with a Cardiac Murmur

A 3-year-old child is brought to your office by his 
mother for a periodic health examination. The child 
has been well and has no history of significant med-
ical illness. He has reached all of his developmental 
milestones.

On physical examination, the child is in the 50th 
percentile in terms of weight and height. His blood 
pressure is 90/70 mm Hg. He has a grade 2/6 short 
systolic ejection murmur heard maximally along the 
left sternal edge from the midsternum to the lower 
end of the sternum. There is no radiation of the mur-
mur to either the neck or the back. There is a musical 
quality to the sound and no associated thrill with this 
murmur. The child’s pulse is 84 beats per minute and 
regular. The femoral artery pulses are normal and are 
not delayed. The rest of the physical examination is 
normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements best reflects the 
character of this heart murmur?

 a.  the location of the heart murmur (mid to low ster-
num) increases the probability of this murmur’s 
being pathologic

 b.  systolic timing of the heart murmur increases the 
probability of this murmur’s being pathologic

 c.  grade of the murmur (2/6 rather than 1/6) increases 
the probability of this murmur’s being pathologic

 d.  musical quality of the sound and no thrill are asso-
ciated with a benign murmur

 2.  This murmur is best referred to as which of the 
following?

 a.  Gibson murmur
 b.  Austin Flint murmur
 c.  Still murmur
 d.  Carey Coombs murmur
 e.  Graham Steell murmur

 3.  Which of the following signs or symptoms is not asso-
ciated with “innocent” cardiac murmurs?

http://www.cdc.gov/hand-foot-mouth/about/index.html
http://www.uptodate.com
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 a.  low frequency
 b.  an associated thrill
 c.  short systolic ejection in timing
 d.  grade 1 or grade 2 in audibility

 4.  The intensity of this child’s murmur is increased by 
which of the following?

 a.  anemic states
 b.  exercise
 c.  febrile illness
 d.  anxiety or excitement
 e.  all of the above

 5.  At this time, what should you do?
 a.  call the pediatric cardiologist immediately
 b.  tell the child’s mother that the child has a heart 

murmur but “not to worry … it probably isn’t any-
thing important”

 c.  tell the mother that all heart murmurs need to be 
taken seriously; therefore, it is probably best to have 
the pediatric cardiologist do “every test he can”

 d.  tell the mother that the heart sound you hear (a very 
soft murmur) is common and occurs in at least half 
of all children

 e.  tell her nothing; there is no need to cause her 
unnecessary worry

 6.  At this time, which of the following investigations 
should be performed on the child?

 a.  a chest radiograph
 b.  an electrocardiogram (ECG)
 c.  an echocardiogram
 d.  none of the above
 e.  a, b, and c

CLINICAL CASE PROBLEM 2

A 2-Week-Old Infant with a Harsh Grade 3/6 
Pansystolic Heart Murmur

A 2-week-old infant is brought to your office by his 
mother for a checkup and establishment of care. They 
have just moved into the area, and you have not seen 
the baby before. The mother states that the baby was 
born at term and she had a normal pregnancy.

On examination, the infant has a grade 3/6 harsh 
pansystolic heart murmur heard along the lower left 
sternal edge. There is no radiation of the murmur. The 
heart rate is 82 beats per minute and regular. There is 
no thrill. The blood pressure is 80/60 mm Hg. No other 
abnormalities are found on examination. The infant is in 
the 50th percentile for height and weight.

 7.  What is the most likely cardiac diagnosis in this infant?
 a.  innocent cardiac murmur
 b.  tetralogy of Fallot
 c.  pulmonary atresia
 d.  ventricular septal defect (VSD)
 e.  coarctation of the aorta

 8.  At this time, the infant should:
 a.  have immediate surgery
 b.  be managed with digoxin and diuretics
 c.  be managed with digoxin, diuretics, and an angio-

tensin-converting enzyme inhibitor
 d.  have an immediate cardiac catheterization per-

formed, followed by surgical closure within 3 
months

 e.  none of the above

 9.  What preventive health practices should be followed 
for the child with the murmur described here?

 a.  prophylaxis against bacterial endocarditis if den-
tal work is to be done and the defect was repaired 
within the last 6 months

 b.  cardiac catheterizations every 3 months until 
resolution

 c.  echocardiograms every 3 months until resolution
 d.  a and c
 e.  none of the above

 10.  What is the prevalence of cardiac murmurs in 
childhood?

 a.  50%
 b.  60%
 c.  70%
 d.  80%
 e.  90%

 11.  What is the most common pathologic cardiac mur-
mur in childhood?

 a.  atrial septal defect (ASD)
 b.  tetralogy of Fallot
 c.  VSD
 d.  transposition of the great arteries
 e.  aortic stenosis

 12.  Which of the following is (are) a common innocent 
cardiac murmur(s) in childhood?

 a.  pulmonary flow murmur of newborn (systolic)
 b.  venous hum of late infancy and early childhood
 c.  Still aortic vibratory systolic murmur
 d.  pulmonary ejection systolic murmur of late adoles-

cence and childhood
 e.  all of the above

CLINICAL CASE PROBLEM 3

A Baby with Abnormal Facies and a Murmur

A mother brings her child in for a 2-month visit. She 
gives a history of no prenatal care and a normal vaginal 
delivery. The baby has received no medical care since 
discharge. The infant has a large and protruding tongue, 
short palpebral fissures, and epicanthal folds. He has a 
simian palmar crease and a large space between the 
first and second toes. On cardiac examination, you note 
a harsh 3/6 systolic murmur on the left sternal border.
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 13.  Your leading cardiac diagnosis is:
 a.  Still murmur
 b.  VSD
 c.  tetralogy of Fallot
 d.  endocardial cushion defect
 e.  hypoplastic left heart

CLINICAL CASE PROBLEM 4

Heart Murmur in a Term Infant

You are asked to evaluate a term infant in the delivery 
room. He was born a few minutes earlier by sponta-
neous vaginal delivery with Apgar scores of 9 and 9. 
The mother had good prenatal care and a normal preg-
nancy. No significant family history is noted. On phys-
ical examination, the infant appears alert and is active 
and crying. Acrocyanosis is noted on extremities. A 
grade 2/6 soft, systolic murmur is audible at the left 
upper sternal border. Otherwise, the examination is 
completely normal.

 14.  What would you do about the murmur at this time?
 a.  order an ECG and chest radiograph
 b.  order an echocardiogram
 c.  get a cardiology consultation
 d.  perform a second detailed physical examination at 

24 hours
 e.  all newborns have transient murmurs; it will go 

away eventually

ANSWERS

 1.  d. This murmur has all the characteristics of an 
innocent classic vibratory murmur of childhood. 
It is a low-frequency vibratory, “twanging string,” 
groaning, squeaking, or musical murmur located at 
the mid to low sternal border. It is systolic in timing 
and has no associated thrill. Most importantly, the 
child appears healthy, with normal growth and devel-
opment. The grading of murmurs is 1 to 6. Grade 1 is 
very faintly auscultated with the stethoscope. Grade 2 
can be heard more clearly. Grade 3 is a loud murmur 
with no associated thrill. Grade 4 is also loud, with a 
palpable thrill. Grade 5 can be heard with the stetho-
scope tilted off of the patient’s chest, and grade 6 can 
be heard without a stethoscope. Location, quality, 
and timing (systole or diastole) are critical character-
istics of a murmur.

 2.  c. This murmur, which is described as vibratory 
or musical in nature, is known as Still murmur. Still 
murmur is safely diagnosed clinically, and laboratory 
studies add nothing to its assessment. However, any 
murmur associated with failure to thrive, no mat-
ter how innocent sounding, should prompt further 
investigation. All others are diastolic murmurs.

 3.  b. A palpable thrill is always pathologic and 
demands further workup. A murmur associated with 
thrill increases the grading of the murmur to a grade 
4. A murmur is likely to be pathologic if the patient 
is symptomatic or physical examination reveals cya-
nosis, abnormal pulse, abnormal heart sounds, dia-
stolic murmur, or systolic murmur grade 3 or more 
associated with thrill and abnormal ECG or chest 
radiograph.

 4.  e. Other characteristics of an innocent cardiac 
murmur (e.g., Still murmur) include the following: 
it is low in frequency and localized, and it is seldom 
greater than grade 2/6 in intensity. Still murmur is 
best heard with the bell of the stethoscope in a supine 
position. Anxiety, febrile illness, anemic states, and 
exercise increase the intensity. The murmur may dis-
appear briefly with a maximum Valsalva maneuver.

 5.  d. In explaining heart murmurs to parents, not just 
what you say but how you say it is important. Be 
reassuring in your tone and inform the mother that 
more than 80% of children have innocent murmurs 
of one type or another sometime during childhood, 
usually beginning at approximately 3 or 4 years of 
age. Make sure that you provide an opportunity for 
the mother to ask any questions that she may have. If 
you are not positive that the murmur is innocent, an 
elective referral to a pediatric cardiologist would be 
reasonable.

 6.  d. Still murmur is safely diagnosed clinically, 
and laboratory and diagnostic imaging studies add 
nothing to its assessment. It may be confused with 
ventricular septal defect (VSD). A VSD murmur is 
usually harsh, grade 2-3/6, and may be accompanied 
by a palpable thrill.

 7.  d. This infant most likely has a small VSD. Most 
commonly, the murmur is detected at 2 to 6 weeks 
of age when the infant returns for the initial checkup 
after hospital discharge. The typical heart murmur 
associated with a VSD is harsh, pansystolic, and best 
heard at the lower left sternal edge. Even as the VSD 
becomes smaller, it maintains its regurgitant char-
acteristic of starting off with the first heart sound 
(holosystolic timing). As a VSD closes and becomes 
smaller, the murmur can actually become louder until 
the VSD is closed. Infants with small VSDs are well 
developed and acyanotic. Infants with large VSDs 
may have poor weight gain or show signs of conges-
tive heart failure before 2 or 3 months of age.

 8.  e. Watchful expectation should be pursued. The 
prognosis is excellent, and the defect will probably 
close spontaneously. As the VSD becomes smaller, 
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the murmur becomes shorter and maintains its regur-
gitant characteristics (i.e., it starts off with the first 
heart sound). Spontaneous closure occurs in 30% to 
40% of cases, even more frequently in small defects. 
Pediatric cardiology referral is appropriate for serial 
examinations and echocardiograms. Infants with a 
large VSD who develop congestive heart failure and 
growth retardation should be treated firstly with 
digoxin and diuretics. If this fails, surgical interven-
tion is necessary within the first 6 months of life.

 9.  a. The only prophylaxis that needs to be followed 
in this child is protection with antibiotic therapy 
(penicillin, amoxicillin, or erythromycin for patients 
allergic to penicillin) before any dental procedure or 
any other procedure that would increase the proba-
bility of bacterial endocarditis. According to the 2007 
American Heart Association (AHA) guidelines for the 
prevention of infective endocarditis, antibiotic pro-
phylaxis is needed only for certain cardiac conditions: 
(1) previous infective endocarditis, (2) prosthetic car-
diac valve, (3) cardiac valvulopathy in cardiac trans-
plant patient, (4) congenital heart defect completely 
repaired within the last 6 months, (5) repaired con-
genital heart defect with residual defects, and (6) 
unrepaired cyanotic heart disease. This obviously can 
be discontinued when the defect closes. Serial echo-
cardiograms are indicated. Different cardiologists 
have different recommendations for the frequency of 
examination, but every 6 to 12 months is the range, 
not every 3 months. Cardiac catheterization is not 
indicated for this lesion.

 10.  d. More than 80% of children have innocent mur-
murs of one type or another sometime during child-
hood, usually beginning at approximately 3 or 4 years 
of age. Half of full-term newborn infants have sys-
tolic murmurs sometime during the first week of life. 
Most of these murmurs are innocent in nature and do 
not reflect any pathologic cardiac condition.

 11.  c. The most common pathologic cardiac murmur in 
childhood is VSD. With a VSD, the cardiac murmur 
is often not present at birth but is first heard at the 
2- to 4-week well-baby checkup. As discussed previ-
ously, the most common outcome of this congenital 

heart defect is spontaneous closure. In some cases, 
however, surgical closure is indicated. The most 
uncommon scenario is the development of congestive 
cardiac failure secondary to VSD. The relative fre-
quencies of pathologic cardiac murmurs in childhood 
are as follows: VSD, 38%; ASD, 18%; pulmonary 
valve stenosis, 13%; pulmonary artery stenosis, 7%; 
aortic valve stenosis, 4%; patent ductus arteriosus, 
4%; mitral valve prolapse, 4%; and all others, 11%.

 12.  e. The common functional or common innocent 
murmurs of infancy and childhood include the fol-
lowing: (1) pulmonary flow murmur of newborn 
(systolic), (2) venous hum of late infancy and early 
childhood, (3) Still aortic vibratory systolic murmur, 
and (4) pulmonary ejection systolic murmur of late 
adolescence and childhood.

 13.  d. This infant has the characteristic stigmata of 
Down syndrome, or trisomy 21. At least 50% of 
infants with Down syndrome have some type of con-
genital heart disease. Endocardial cushion defect or 
atrioventricular canal is the most common lesion in 
this population, followed by VSD. Congestive heart 
failure can develop in these infants. Most infants with 
congenital heart disease and trisomy 21 should be 
identified on prenatal screening. Care must be taken 
in patients with no prenatal care and little medical fol-
low-up. Any newborn identified with the features of 
trisomy 21 should have a screening echocardiogram.

 14.  d. This is the transient systolic murmur of patent 
ductus arteriosus. It is audible at the upper left ster-
nal border and in the left infraclavicular area on the 
first day, and it usually disappears soon thereafter. 
As in older infants and children, not all heart mur-
murs in neonates are pathologic. More than 50% of 
term-born infants are found to have innocent systolic 
murmurs at some time during the first week of life. 
The prevalence is even higher in premature infants. 
The incidence of structural congenital heart disease 
is estimated to be less than 1% of all live births. The 
infant should have a detailed examination at 24 hours 
and again before discharge before any further deci-
sions are made. Acrocyanosis, a normal phenomenon, 
should also be distinguished from central cyanosis.
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SUMMARY

Murmurs are common in the pediatric population. The 
role of the primary care physician is to differentiate the 
common innocent murmur from the more pathologic 
ones.
 1.  Prevalence of murmurs
 a.  More than 50% of infants and 80% of children, 

usually beginning at approximately 3 or 4 years of 
age, have some type of innocent murmur.

 b.  Ratio of innocent to pathologic murmurs: 10:1.
 2.  Screening and diagnosis: Experienced clinical assess-

ment is just as sensitive and specific as echocardiography 
and more sensitive and specific than electrocardiogra-
phy. Any concern or doubt on the part of the primary 
care physician should warrant referral to a pediatric 
cardiologist. Evaluation begins with a pointed history 
and a systematic physical examination, including care-
ful palpation of pulses and cardiac impulses, assess-
ment of skin color, and complete cardiac examination.

 3.  Innocent murmurs include:
 a.  Still murmur (most common)
 b.  Venous hum (second most common)
 c.  Pulmonary flow murmur: most common in new-

born infants
 d.  Neonatal pulmonary artery branch murmurs

Seven key features of innocent murmurs are:
 1)  sensitive—changes with child’s position or res-

piration
 2)  short duration, not holosytolic
 3)  single—no associated clicks or gallops
 4)  small—limited to small area and nonradiating
 5)  sweet—not harsh sounding
 6)  soft—low amplitude
 7)  systolic

 4.  Pathologic murmurs: Clinical features include grade 
3 or louder intensity, pansystolic or diastolic timing, 
harsh quality, location of maximum intensity at the left 
upper sternal border, and presence of abnormal S2 or 
an early to midsystolic click.

 a.  VSD (most common)
 b.  ASD (second most common)
 c.  Pulmonary valve stenosis
 5.  The following are clinical signs and symptoms that are 

reassuring for the family physician during evaluation 
of a childhood cardiac murmur:

 a.  No evidence of failure to thrive
 b.  No symptoms (shortness of breath, blue lips, leth-

argy, and having to stop and rest while playing) 
or signs (cyanosis, diastolic murmur, parasternal 
heave, thrill, loud murmur greater than 2/6, and 
pansystolic murmur) to suggest pathologic murmur

 c.  Murmur accentuated by sitting forward
 d.  Murmur accentuated by increased heart rate sec-

ondary to exercise or from another cause
 e.  Murmur accentuated by fever, anxiety, restlessness, 

or crying suggests an innocent murmur
 f.  No radiation
 g.  Located lower (rather than higher) along the left 

sternal edge
 h.  Not associated with other characteristics of abnor-

mal murmurs, including sweating while eating, 
clubbing, associated anomalies or abnormal facies, 
edema, and arrhythmias
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Vomiting and Diarrhea

CLINICAL CASE PROBLEM 1

An 18-Month-Old Infant with Diarrhea

A mother brings her 15-month-old son, who has diar-
rhea, to your office for evaluation. The child has been 
having on average approximately seven loose stools 
per day for the past 2 days. The stool is watery, with-
out any mucus or blood. He also vomited several 
times during the first day, but now it appears to be 
subsiding. He has been drinking fluids but has not 
had much appetite for food. For the past 2 days, he 
has been running a “low-grade fever” and appears to 
have some abdominal discomfort. He attends a local 
daycare, where some of the children have had similar 
symptoms.

On physical examination, the child is active with-
out any fever. He has dry, cracked lips with moist oral 
mucosa. The ears, throat, lungs, and abdomen are nor-
mal. There are no abdominal masses and no palpable 
tenderness.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely cause of this toddler’s 
symptoms?

 a.  astrovirus
 b.  rotavirus
 c.  coxsackievirus
 d.  norovirus
 e.  Shigella

 2.  What is the treatment of choice in this infant at this 
time?

 a.  admission to the hospital for intravenous therapy
 b.  observation in the hospital and oral rehydration 

therapy
 c.  treatment at home with fluids including fruit juices 

and noncarbonated beverages
 d.  treatment at home with an oral rehydration 

solution
 e.  none of the above

 3.  Investigations at this time should include which of 
the following?

 a.  complete blood count
 b.  fecal smear
 c.  microscopic examination of stool for ova and 

parasites
 d.  enzyme immunoassay
 e.  nothing at this time

 4.  Which of the following statements regarding diar-
rhea caused by the agent identified in response to 
question 1 is (are) true?

 a.  upper respiratory tract symptoms are not associ-
ated with this gastrointestinal pathogen

 b.  in the United States, more than 90% of the out-
breaks for which the cause would previously have 
been unknown can now be attributed to this virus

 c.  it is seen most commonly in summer months
 d.  frequent complications include meningitis and 

osteomyelitis
 e.  a and b

 5.  Which of the following statements about the treat-
ment of the condition described here is true?

 a.  rehydration can be accomplished in most patients 
by oral route

 b.  clear liquids, such as flat soda, fruit juice, and 
sports drinks, are appropriate for rehydration of 
young children

 c.  the BRAT (bananas, rice, applesauce, and toast) 
diet has been shown to be superior to a regular diet

 d.  oral rehydration is not indicated in moderate 
dehydration

 e.  prolonged (>12 hours) administration of exclu-
sive clear liquids or dilute formula is clinically 
beneficial

 6.  Which of the following represents the composition 
per liter of an ideal rehydration solution for moderate 
dehydration?

 a.  45 mmol Na+, 20 mmol K+, 70 mmol Cl−, 100 
mmol citrate, and 110 mmol glucose

 b.  50 mmol Na+, 30 mmol K+, 80 mmol Cl−, 10 mmol 
citrate, and 100 mmol glucose

 c.  75 mmol Na+, 20 mmol K+, 65 mmol Cl−, 10 mmol 
citrate, and 75 mmol glucose

 d.  90 mmol Na+, 30 mmol K+, 80 mmol Cl−, 20 mmol 
citrate, and 111 mmol glucose

 e.  90 mmol Na+, 30 mmol K+, 80 mmol Cl−, 20 mmol 
citrate, and 100 mmol glucose

 7.  Which of the following statements regarding the 
prevention of rotavirus infection is true?

 a.  RotaShield is the only vaccine approved in the 
United States for prevention of rotavirus gastro-
enteritis (vomiting and diarrhea)

 b.  there are two vaccines (RotaTeq and Rotarix) 
approved in the United States for prevention of 
rotavirus gastroenteritis

 c.  there is no approved vaccine in the United States 
for prevention of rotavirus gastroenteritis

 d.  vaccination has not been shown to be of benefit in 
prevention of rotavirus gastroenteritis

 e.  none of the above
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 8.  What is the most common bacterial cause of diarrhea 
in children?

 a.  Salmonella
 b.  Shigella
 c.  Campylobacter
 d.  Escherichia coli
 e.  Enterococcus

 9.  Which of the following infectious agents may pro-
duce bloody diarrhea in infants and children?

 a.  Shigella
 b.  Salmonella
 c.  enteroinvasive E. coli
 d.  Enterococcus
 e.  a, b, and c
 f.  all of the above

 10.  Which of the following statements about enterohem-
orrhagic E. coli O157:H7 is false?

 a.  infection is transmitted by undercooked ground 
beef, unpasteurized milk, and other vehicles con-
taminated with bovine feces

 b.  outbreaks have been linked to contaminated apple 
cider, raw vegetables, and drinking water

 c.  person-to-person transmission is uncommon in 
outbreaks

 d.  the dose necessary to cause infection is low
 e.  hemolytic-uremic syndrome is a serious complica-

tion of infection

 11.  Which of the following is (are) a common cause(s) of 
antibiotic-associated diarrhea in infants and children?

 a.  ampicillin
 b.  clindamycin
 c.  amoxicillin
 d.  cephalosporins
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 23-Month-Old Infant with Sunken Eyeballs 
and Doughy Skin

A 23-month-old infant is brought to the emergency 
department by his mother. He has had diarrhea and 
vomiting for the past 3 days and appears to be at least 
15% dehydrated. His eyeballs are sunken, and his skin 
is doughy. The child has no satisfactory veins in which 
to place an intravenous line.

 12.  What should you do now?
 a.  attempt oral rehydration therapy
 b.  perform a venous cutdown in the ankle
 c.  begin an interosseous infusion
 d.  begin a subcutaneous infusion
 e.  any one of the above

 13.  All except which of the following investigations should 
be performed on any child who has ongoing diarrhea 
and suspected severe dehydration?

 a.  urine specific gravity
 b.  stool evaluation for blood
 c.  stool evaluation for fecal leukocytes
 d.  stool cultures
 e.  serum electrolytes

CLINICAL CASE PROBLEM 3

A 3-Year-Old Boy with Diarrhea Who Had 
Been Camping

A mother comes to your office with her 3-year-old boy, 
who has developed severe crampy diarrhea and mild 
fever. The family has just returned from a camping trip 
in the Rocky Mountains; the child became sick on the 
third day. He was apparently drinking water from a local 
stream.

 14.  What is the most likely diagnosis in this patient?
 a.  viral gastroenteritis
 b.  Shigella gastroenteritis
 c.  Salmonella gastroenteritis
 d.  giardiasis
 e.  amebiasis

 15.  Which of the following pediatric infections is (are) 
often manifested with diarrhea as the initial symptom?

 a.  acute appendicitis
 b.  otitis media
 c.  urinary tract infections
 d.  pneumonia
 e.  all of the above

 16.  Which of the following is the most common cause of 
acute abdominal pain in children?

 a.  constipation
 b.  intussusception
 c.  volvulus
 d.  gastroenteritis
 e.  mesenteric lymphadenitis

 17.  All except which of the following factors are associated 
with an increased risk of gastroenteritis?

 a.  daycare attendance
 b.  travel to an endemic area
 c.  exposure to unsanitary conditions
 d.  age older than 5 years
 e.  ingestion of contaminated food or water

CLINICAL CASE MANAGEMENT PROBLEM

Gastroenteritis is a significant source of morbidity and 
mortality in children around the world. Discuss the 
community health aspects of this disease and why the 
mortality rates have dropped in the last 30 years.



CHAPTER 114  Vomiting and Diarrhea 581

ANSWERS

 1.  d. In the United States, with the introduction of the 
rotavirus vaccines, norovirus has become the leading 
cause of acute gastroenteritis. Symptoms of norovirus 
infection include low-grade fever, anorexia, nausea, 
vomiting, diarrhea, and abdominal cramps. Dehydra-
tion may occur. The disease typically runs its course 
in 1 to 5 days. Sapovirus is the second most important 
agent of viral gastroenteritis in young children, followed 
by rotavirus, astroviruses, and enteric adenoviruses.

 2.  d. Because this child does not appear to be signifi-
cantly dehydrated, hospitalization is not required. 
The treatment of choice is home oral rehydration 
therapy. Fruit juices (undiluted) and commercial 
beverages are not recommended because of high 
osmolarity and the danger of hypernatremia or exac-
erbation of stool losses.

 3.  e. Investigations do not need to be performed rou-
tinely in children with signs and symptoms of acute 
gastroenteritis. Testing for a specific etiologic agent, 
such as rotavirus, ova, parasites, or bacteria, is only 
marginally helpful and not recommended. Serum 
electrolyte values are useful in children with severe 
dehydration requiring intravenous hydration. Gross 
or occult blood in stool should raise suspicion of 
pathogens such as Shigella or Campylobacter, although 
hemorrhagic E. coli is the most common agent. It is 
responsible for more than 50% of cases of large num-
bers of leukocytes in fecal smear and may indicate 
an inflammatory bacterial process. In the absence 
of white blood cells or blood, stool cultures have a 
very low yield. Most noninflammatory diarrhea is 
self-limited, and confirmation of etiologic agents 
does not alter clinical management. The mainstay of 
treatment is oral rehydration therapy.

 4.  e. Viruses are the most common cause of diarrhea 
in infants and children. Rotavirus infection is man-
ifested as acute diarrhea in children and is the fore-
most cause of dehydrating gastroenteritis worldwide. 
The other viral causes are listed in answer 1. In the 
majority of infants and children who have rotavirus 
infection, upper respiratory tract symptoms precede 
the gastrointestinal symptoms. The respiratory tract 
symptoms include rhinorrhea, cough, pharyngeal 
erythema, and otitis media. Dehydration is the most 
common complication. Meningitis and osteomyeli-
tis are infrequent complications that can occur with 
bacterial causes of gastroenteritis, such as Shigella, 
 Salmonella, and E. coli.

 5.  a. Rehydration can be accomplished in most patients 
by the oral route. Oral rehydration therapy seems 
to be a preferred treatment option for patients with 

moderate dehydration from gastroenteritis. Modern 
rehydration solutions containing appropriate quanti-
ties of sodium and glucose promote optimal absorp-
tion of fluid from the intestine. Other clear liquids, 
such as flat soda, fruit juice, and sports drinks, are 
inappropriate for rehydration of young children with 
significant fluid losses from stools. Prolonged (>12 
hours) administration of exclusive clear liquids or 
dilute formula is without clinical benefit and actually 
prolongs the duration of diarrhea. Hypocaloric diets 
low in protein and fat, such as the BRAT diet, have 
not been shown to be superior to a regular diet.

 6.  c. Oral rehydration therapy effectively resolves 
most cases of pediatric gastroenteritis. The World 
Health Organization–recommended standard for oral 
rehydration therapy is 75 mmol Na+, 20 mmol K+,  
65 mmol Cl−, 10 mmol citrate, and 75 mmol glucose. 
Among the common oral rehydration solutions used, 
Rehydralyte has the closest composition to the World 
Health Organization’s recommended formula. Pedi-
alyte is less ideal because it contains only 45 mEq/L 
of sodium instead of 75 mEq/L. Although these solu-
tions are best suited as maintenance solutions, they 
can satisfactorily rehydrate children who are mildly 
or moderately dehydrated. Clear liquids should not 
be given to infants with diarrhea because they have a 
low sodium content, a low potassium content, and a 
high carbohydrate content. Examples of clear liquids 
include apple juice, carbonated beverages, and sports 
beverages.

 7.  b. RotaTeq and Rotarix are the only vaccines 
approved in the United States for prevention of rota-
virus gastroenteritis (vomiting and diarrhea). The 
Centers for Disease Control and Prevention recom-
mendation is for infants to receive three doses of the 
RotaTeq oral vaccine at 2, 4, and 6 months of age 
and two doses of Rotarix at 2 and 4 months of age. 
Children should receive the first dose of the vaccine 
by 14 weeks of age and should receive all doses of 
the vaccine by 32 weeks of age. There are insuffi-
cient data on safety and efficacy outside of these age 
ranges. RotaShield, another rotavirus vaccine, was 
withdrawn from the market in 1999 after it was found 
to be associated with intussusception.

 8.  c. The most common cause of bacterial gastro-
enteritis in both children and adults is Campylobacter 
jejuni. Campylobacter gastroenteritis typically begins 
with fever and malaise, followed by nausea, vomiting, 
diarrhea, fever, and abdominal pain. The diarrhea is 
often profuse and may contain blood. The illness is 
self-limited, lasting less than 1 week in 60% of cases. 
Recurrences and chronic symptoms can develop, 
especially in infants. Symptoms caused by C. jejuni 
usually result from endotoxin production. Invasive 
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strains also occur and produce disease. Campylobacter 
is treated effectively with erythromycin, although the 
infection is usually self-limited and clears up when it 
is left untreated.

 9.  e. Salmonella gastroenteritis begins with watery 
diarrhea and is accompanied by fever and nausea. 
Like Campylobacter, Salmonella produces disease both 
by mucosal invasion and by endotoxin production, 
and the diarrhea may be bloody. Most cases of Salmo-
nella gastroenteritis do not require antibiotic therapy.

Shigella gastroenteritis begins with watery 
diarrhea, high fever, and malaise; this is usually 
followed in 24 hours by tenesmus and frank dys-
entery. Mucosal invasion with frank ulceration 
and hemorrhage often occur. Dehydration is com-
mon. Shigella gastroenteritis should be treated with 
trimethoprim-sulfamethoxazole.

E.coli gastroenteritis may occur as an enteropathic, 
enterohemorrhagic, enterotoxigenic, or enteroinva-
sive infection. Enteropathic E. coli usually produces 
a mild, self-limited illness. Enterohemorrhagic E. coli 
produces diarrhea that is initially watery and later 
becomes bloody. Enterotoxigenic E. coli is the most 
common cause of traveler’s diarrhea. Enteroinva-
sive E. coli invades the mucosa and produces a dys-
entery-like illness with bloody stool. Treatment is 
supportive and antibiotic therapy is unnecessary and 
may actually increase the chance of hemolytic-uremic 
syndrome from enterohemorrhagic E. coli infection.

In infants and children, Yersinia enterocolitica may 
produce acute and chronic gastroenteritis and mes-
enteric lymphadenitis. On occasion, mesenteric 
lymphadenitis is extremely difficult to distinguish 
from acute appendicitis. Diarrhea, fever, and crampy 
abdominal pain are the most common presenting 
symptoms. Treatment is symptomatic only. Entero-
coccus is not a cause of bacterial gastroenteritis in 
children.

 10.  c. E. coli O157:H7 infections in the United States 
have become more common. Outbreaks have been 
linked to contaminated water, apple cider, salami, 
yogurt, undercooked beef, and raw vegetables. Per-
son-to-person transmission is high during outbreaks, 
and the infectious dose is low (approximately 100 
organisms). Enterohemorrhagic E. coli infection can 
progress to hemolytic-uremic syndrome (especially 
O157:H7). Enteropathic E. coli infection is seen pri-
marily in infants. Enterotoxigenic E. coli infection is 
usually brief and self-limited and is the most common 
cause of traveler’s diarrhea.

 11.  e. Diarrhea is one of the most common complica-
tions associated with antibiotic therapy. The most 
common cause of antibiotic-associated diarrhea is 

ampicillin. Amoxicillin, ampicillin, other penicillins 
(including β-lactamase–stable agents), cephalosporins 
(second- and third-generation), and clindamycin are 
some of the agents most frequently associated with 
antibiotic-associated diarrhea. These are common 
and generally self-limited cases, and most resolve 
on discontinuation of the drug. However, a pseu-
domembranous colitis may occasionally develop 
because of an overgrowth of Clostridium difficile or 
release of its toxin. The prognosis of severe C. diffi-
cile–induced pseudomembranous colitis is poor, with 
a 20% to 30% fatality rate and a 10% to 20% relapse 
rate. Treatment of severe cases consists of oral vanco-
mycin or metronidazole.

 12.  c. In a young infant or child who presents with 
severe dehydration, it is often difficult to establish 
good intravenous access. A skull vein is a possibility, 
but even that is difficult. An excellent alternative is 
an interosseous infusion (usually placed in the tibia). 
A large-bore needle is used after local anesthesia has 
been infiltrated around the bone. This allows easy 
access and affords an excellent alternative to venous 
access.

 13.  d. The investigations that should be performed 
on all children who have ongoing diarrhea include 
urine specific gravity, stool analysis for blood, and 
stool analysis for fecal leukocytes. A urine specific 
gravity of less than 1.015 suggests adequate hydra-
tion. If a patient presents with bloody diarrhea, high 
fever, persistent symptoms, tenesmus, or a history 
of foreign travel, a stool culture and examination of 
the stool for ova and parasites should be performed. 
Routine stool culture, however, is not cost-effective. 
Other investigations that should be considered in a 
toxic child include complete blood count, serum elec-
trolytes, and serum osmolality.

 14.  d. Gastroenteritis that begins while camping in the 
Rocky Mountains most likely is caused by giardia-
sis. Giardiasis needs a very low “organism load” to 
produce a very painful gastroenteritis. Giardiasis is 
the most common parasitic cause of gastroenteri-
tis; however, parasitic infections in total account 
for less than 10% of all cases of gastroenteritis. 
The recommended treatment is metronidazole and 
rehydration.

 15.  e. Many nonenteric infections may produce diar-
rhea as the first and most prominent symptom. 
These include otitis media, urinary tract infection, 
acute appendicitis (from inflammation extending 
to involve the ureter on the right side of the body), 
lower lobe pneumonia, and mesenteric lymphadenitis 
(Y. enterocolitica).
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 16.  d. The most common medical cause of abdominal 
pain in children is gastroenteritis. The most common 
surgical cause is appendicitis. Intussusception and 
volvulus are not common; however, intussusception 
is the most common cause of bowel obstruction in 
childhood. Patients will often have emesis and bloody 
stool, but only approximately 50% will have the char-
acteristic “currant jelly” stool. Although constipation 
is common, it is not most commonly manifested as 
acute abdominal pain. Mesenteric lymphadenitis is 
often manifested in a manner similar to appendicitis 

and can be caused by Y. enterocolitica, Yersinia pseudo-
tuberculosis, and Giardia lamblia.

 17.  d. Factors that increase susceptibility to infection 
with enteropathogens include young age, immune 
deficiency, measles, malnutrition, travel to an endemic 
area, lack of breastfeeding, exposure to unsanitary  
conditions, ingestion of contaminated food or water, 
level of maternal education, and attendance at a 
childcare center.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Gastroenteritis is a disease that affects both indus-
trialized nations and the developing world. However, 
deaths from gastroenteritis are significantly more 
common in poorly developed nations. Contaminated 
water is the major source of infectivity and transmis-
sion of most gastroenteritis agents; clean water sys-
tems are a vital part of prevention. Children who are 
malnourished or have less access to medical care are 

at increased risk of dying from the infection, viral or 
bacterial.

Tremendous headway has been made in the last 30 
years in decreasing the rates of death caused by gastro-
enteritis primarily by the increased use of oral rehydra-
tion therapy. In most cases, this treatment is superior to 
intravenous fluid treatment and is much more affordable 
and easily available in undeveloped areas.

SUMMARY

 1.  Prevalence: During the first 5 years of life, the average 
child experiences one to three episodes of acute diar-
rhea per year.

 2.  Viral gastroenteritis: Viruses are the most common 
agents causing diarrheal illnesses in the United States.

 a.  Rotavirus is a common cause. It is most common in 
winter months, spreading by the fecal-oral route. 
It typically begins with mild to moderate fever 
and vomiting, followed by frequent watery stools. 
Dehydration and electrolyte disturbance are the 
most common sequelae.

 b.  Other viral agents producing gastroenteritis include 
(i) norovirus, (ii) enteric adenovirus, (iii) sapovirus, 
(iv) adenovirus, and (v) astrovirus.

 3.  Bacterial gastroenteritis accounts for 2% to 10% of 
cases of diarrhea.

 a.  Campylobacter jejuni is the most common bacterial 
cause.

 b.  Other bacterial agents include Salmonella, Shigella, 
Yersinia, and E. coli.

 4.  Parasitic gastroenteritis: Giardiasis (“beaver fever”) is 
the most common cause, followed by Cryptosporidium. 
Entamoeba histolytica is a common cause of diarrhea 
and dysentery in developing countries.

 5.  Diagnosis: Routine laboratory testing is not necessary 
in most children. Children who are severely dehy-
drated or who have failed to respond to oral replace-
ment therapy should be evaluated by having a complete 

urinalysis performed, including urine specific gravity, 
and a stool examination for blood and fecal leukocytes. 
Specific gravity of 1.015 or less suggests adequate 
hydration. With bloody diarrhea, persistent symp-
toms, fever, tenesmus, or history of recent foreign 
travel, stool should be sent for bacterial culture and 
microscopy for ova and parasites. In mild and self-lim-
ited diarrhea, a stool culture is not cost-effective.

 6.  Treatment: Most children can be managed by oral 
rehydration therapy (ORT) with a solution con-
taining 75 mmol Na+, 20 mmol K+, 65 mmol Cl−, 10 
mmol citrate, and 75 mmol glucose. Resumption of 
a normal diet for age results in a more rapid recov-
ery. Breastfeeding should be continued. Antibiotic 
therapy should be initiated for known infection with 
Shigella (trimethoprim-sulfamethoxazole) and C. jejuni 
(erythromycin) but should be avoided in enterohe-
morrhagic E. coli infection. Routine zinc therapy as 
adjunct to ORT is useful in reduction of the severity 
of the diarrhea as well as reducing diarrhea episodes 
in children in developing countries. Zinc therapy also 
reduces incidence of diarrhea during the following  
3 months. Recommended dose is 20 mg/day for 10 
days in children older than 2 months and 10 mg/day in 
children younger than 2 months.

 7.  Prevention remains the most vital measure in manag-
ing diarrheal disease.
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ADDIT IONAL QUESTIONS

 1.  Which of the following are true with regard to oral 
rehydration therapy?

 a.  Apple juice, carbonated drinks, and sports drinks are 
acceptable for oral rehydration therapy

 b.  Most cases of severe dehydration can be treated 
with oral rehydration therapy

 c.  The oral rehydration solution should have a low 
osmolarity and 1:1 ration of sodium to glucose

 d.  None of the above
    ANSWER: C
    Oral rehydration therapy effectively resolves most 

cases of pediatric gastroenteritis. The World Health 
Organization–recommended standard for oral rehy-
dration therapy is 75 mmol Na+, 20 mmol K+, 65 mmol 
Cl−, 10 mmol citrate, and 75 mmol glucose. Among 
the common oral rehydration solutions used, Rehydra-
lyte has the closest composition to the World Health 
Organization’s recommended formula. Pedialyte is 
less ideal because it contains only 45 mEq/L of sodium 
instead of 75 mEq/L. Although these solutions are 
best suited as maintenance solutions, they can satis-
factorily rehydrate children who are mildly or moder-
ately dehydrated. Clear liquids should not be given to 

infants with diarrhea because they have a low sodium 
content, a low potassium content, and a high carbohy-
drate content. Examples of clear liquids include apple 
juice, carbonated beverages, and sports beverages. In a 
child with severe dehydration, fluid replacement may 
need to be provided with intravenous or intraosseous 
fluid resuscitation. In a young infant or child who 
presents with severe dehydration, it is often difficult 
to establish good intravenous access. A skull vein is a 
possibility, but even that is difficult. An excellent alter-
native is an interosseous infusion (usually placed in the 
tibia). A large-bore needle is used after local anesthesia 
has been infiltrated around the bone. This allows easy 
access and affords an excellent alternative to venous 
access.

 2.  Which of the following is not a causative organism for 
bacterial gastroenteritis:

 a.  Campylobacter jejuni
 b.  Shigella species
 c.  Salmonella typhi
 d.  Giardia intestinalis
 e.  Vibrio cholera
    ANSWER: D
    Giardia is a parasitic cause, not bacterial.
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C H A P T ER  115

Functional Abdominal Pain

CLINICAL CASE PROBLEM 1

A 13-Year-Old Girl with Recurrent Abdominal 
Pain

A 13-year-old girl is brought to your office with a his-
tory of recurring abdominal pain. She has had episodes 
of abdominal pain around twice per week for the past 
3 months. These episodes last approximately 6 to 
8 hours. You have seen her for the same problem on 
many occasions. The following were done previously, 
and all results were normal: complete blood count 
(CBC); erythrocyte sedimentation rate (ESR); urinalysis; 
stool examination for ova and parasites; stool for occult 
blood; ultrasound examination of the kidneys, ureters, 
and bladder (KUB); and abdominal plain film. The pain 
is described as a “dull ache” around her umbilical area. 
She rates the pain at a baseline of 6/10, which increases 
to 8/10 and decreases to 4/10 at times. It is not associ-
ated with any food intake, and it is not associated with 
any diarrhea or constipation. Her mother says that she 
has been missing school because of the pain.

On physical examination, the girl is in no apparent 
distress. Her vital signs, height, and weight are nor-
mal for her age. On abdominal examination, there is 
slight tenderness in the area of the periumbilical region. 
There is no hepatosplenomegaly, and there are no other 
masses.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  functional abdominal pain (recurrent abdominal 

pain [RAP] syndrome)
 b.  lactose intolerance
 c.  Crohn disease
 d.  mesenteric lymphadenitis
 e.  chronic appendicitis

 2.  What is the prevalence of this condition in children?
 a.  1%
 b.  5%
 c.  15%
 d.  20%
 e.  25%

 3.  Regarding the basis for the pain that occurs in the 
condition described here, which of the following 
statements is (are) true?

 a.  there is close association with school phobia
 b.  the pain can involve an alteration in the patient’s 

pain threshold, such as hyperalgesia

 c.  there is evidence that an abnormality in the auto-
nomic nervous system is involved in this condition

 d.  there is evidence that intestinal motility can be 
affected

 e.  all of the above

 4.  Which of the following statements regarding this 
patient’s condition is (are) true?

 a.  there is no association between school attendance 
and the condition described

 b.  school phobia (reluctance to attend school) is not a 
contributing factor in most cases

 c.  children with this condition usually achieve 
higher grades than their counterparts without this 
condition

 d.  there is an association between stressful events at 
school and this condition

 e.  all of the above

 5.  Which of the following should be considered “red 
flags” in the history of RAP syndrome?

 a.  generalization of the pain
 b.  constitutional symptoms, such as recurrent fever 

and loss of appetite or energy
 c.  pain not associated with change in bowel habits 

(such as diarrhea or constipation)
 d.  recurring abdominal pain occurring in a child 

older than 5 years
 e.  a and b

 6.  The mother of the patient is extremely anxious and 
wants to know if the investigations need to be repeated 
at this time. You tell her which of the following?

 a.  CBC, ESR, and urinalysis will be repeated
 b.  no further testing needs to be done
 c.  KUB radiograph study needs to be done
 d.  abdominal ultrasonography needs to be done
 e.  the next step will be to perform an upper gas-

trointestinal endoscopy (EGD) to “rule out all 
possibilities”

 7.  Which of the following is the treatment of choice for 
the condition described?

 a.  muscle relaxants
 b.  tricyclic antidepressants
 c.  narcotic analgesics
 d.  nonsteroidal antiinflammatory drugs
 e.  none of the above

CLINICAL CASE MANAGEMENT PROBLEM

List the most common causes of acute abdominal 
pain for each of the following: (1) infancy (<2 years), 
(2) preschool age (2 to 5 years), (3) school age (5 to 10 
years), and (4) adolescence (11 to 15 years).
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ANSWERS

 1.  a. The most likely diagnosis in this patient is func-
tional abdominal pain. Functional abdominal pain 
has been known as “recurrent abdominal pain” or 
RAP syndrome. But, the 2005 American Academy of 
Pediatrics and North American Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition clinical 
report on chronic abdominal pain recommended that 
the term “recurrent abdominal pain” not be used as 
a synonym for functional, psychological, or stress-re-
lated abdominal pain. Functional abdominal pain in 
children is defined as episodes of pain occurring at 
least monthly for 3 consecutive months with a sever-
ity that interrupts routine functioning. The signs and 
symptoms of functional abdominal pain are marked 
by their lack of specificity. The crucial separation of 
organic from nonorganic pain can be based on a few 
important findings, including the specificity and con-
sistency of the pain and the relationship of the pain 
to meals and movement. The patient with functional 
pain tends to look well; to have pain that is inconsis-
tent in relationship to meals and to movement; and 
to be free of the occurrence of additional symptoms, 
such as nausea, vomiting, and dysuria. Early investi-
gators found an organic cause of recurrent abdominal 
pain in 5% to 10% of children. With advancement in 
medical technology, the percentage of patients with 
unexplained pain is dropping even lower.

Lactose intolerance is often confused with functional 
abdominal pain in childhood. Lactose intolerance is usu-
ally associated with flatus and diarrhea. Crohn disease 
and mesenteric lymphadenitis are usually associated with 
systemic symptoms. The lack of systemic symptoms in 
this patient is strong evidence against these diagnoses. 
Chronic appendicitis, if it exists, is more likely to be asso-
ciated with pain in the right lower quadrant and with nau-
sea and vomiting.

 2.  c. Functional abdominal pain affects approximately 
15% of middle- and high-school students. Approx-
imately 10% of students who experience abdominal 
pain seek medical evaluation. The likelihood of seek-
ing medical attention is proportional to the severity 
and frequency of abdominal pain and its impact on 
school attendance. Functional pain affects boys and 
girls equally until the age of 9 years. After that, the 
incidence in girls increases so that between 9 and 12 
years, the female-to-male ratio is 1.5:1. The overall 
incidence appears to peak around 9 years of age. RAP 
is rare among children younger than 5 years, and an 
organic cause must be looked for even more carefully 
in this age group.

 3.  e. There are many theories related to functional 
abdominal pain in children. Pain in children is con-
ceptualized as a disorder that provokes pain pathways 

or an alteration in the patient’s threshold to pain. A 
widely held plausible explanation in these cases is 
some abnormality in the functioning of the autonomic 
nervous system. This is thought to result in altered 
intestinal motility and the occurrence of hyperalge-
sia and altered secretory pathways. There are some 
clear warning signs and symptoms that should raise 
the likelihood of underlying organic disease. Com-
plaint of localizing pain, pain associated with change 
in bowel habits, repeated vomiting, altered vital signs, 
anorexia or weakness, and functional pain symptoms 
occurring in a child younger than 4 years; the child 
with these symptoms should be investigated vigor-
ously. Constitutional signs of weight loss, growth 
restriction or cessation, organomegaly and localized 
tenderness, hernias, or swelling should similarly be 
pursued.

 4.  d. School phobia (reluctance to attend school) may 
be an important contributing factor in many cases of 
functional pain in childhood. There is a significant 
association between stressful events at school and 
occurrence or exacerbations of functional abdominal 
pain. Children with this condition, on average, achieve 
lower grades than their cohorts without this condi-
tion. This actually may be associated with diminished 
school attendance more than anything else.

 5.  b. The most powerful diagnostic tools for the prob-
lem of functional abdominal pain in childhood are a 
thorough history and physical examination. A correct 
diagnosis can usually be suspected after such an exam. 
Red flags in the history of functional abdominal pain 
that should suggest need for further evaluation are: 
localization of the pain away from the umbilicus; pain 
associated with change in bowel habits, particularly 
diarrhea, constipation, or nocturnal bowel move-
ments; pain associated with night wakening; repeti-
tive emesis, especially if it is bilious; constitutional 
symptoms such as recurrent fever; loss of appetite or 
energy; and functional symptoms occurring in a child 
younger than 4 years (see Table 115-2) .

 6.  b. This child has already had numerous investiga-
tions. It is pointless to repeat them unless her con-
dition is markedly different from previous episodes. 
The possible mechanisms associated with abdominal 
pain are so numerous and poorly understood that the 
investigation and treatment of these cases of func-
tional pain in childhood test not only the physician’s 
scientific knowledge but also his or her skill in the art 
of medicine. The “rule out all possibilities” approach 
can lead to a spiral of investigations that simply rein-
forces the impression that some hidden cause has 
been overlooked and must be unmasked, even when 
the clinician is convinced of the functional nature of 
the pain.
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In only 10% of cases of recurrent abdominal pain is an 
organic cause found. Therefore, in most cases, investi-
gations should be limited to a CBC, urinalysis, and stool 
specimen for occult blood, white cells, culture, and ova 
and parasite examination. A radiograph of the abdomen 
can confirm significant constipation if this is suspected by 
history or examination, and abdominal ultrasonography 
may be of use for diagnosis of suspected renal, gyneco-
logic, or cystic causes. There is no indication for esoph-
agogastroduodenoscopy (EGD) at this time.

 7.  e. Treatment of functional abdominal pain in child-
hood should not be based on pharmacotherapy, espe-
cially pharmacotherapy that may do more harm than 
good. The first and admittedly most challenging task 
is to explain the concept of functional abdominal pain 
to the parents. Many parents will assume that pain 
with a “nonphysical” origin implies imagined or con-
trived pain—that the child is “faking it.” The most 
convincing method for introduction of this notion 
to the parents is to compare the abdominal pain with 
headaches in adults. Most adults have occasional 
headaches, and although the cause is rarely associated 
with any abnormal physical findings or investigations, 
the pain is undoubtedly real and not imagined. The 
parents need to maintain a sympathetic attitude that 

acknowledges the pain but encourages continued 
activities and school attendance to the greatest degree 
possible. Young children are highly suggestible, and 
parents should refrain from questioning the child 
about the pain if the child is not complaining.

The role of increased dietary fiber in alleviating the pain 
is unclear; however, the diets of many children are lack-
ing in fiber, and a trial of increasing fiber by dietary mod-
ification seems a prudent strategy that will do no harm. 
Laxatives and, occasionally, enemas may be beneficial 
when there is evidence of retained stool or suspicion of 
constipation. The impulse to commence a trial of empir-
ical medication to provide symptomatic relief should be 
resisted.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The most frequent causes of acute abdominal pain in 
infancy, preschool age, school age, and adolescence 
are listed in Table 115-1.

Additional causes for all ages include mesenteric 
lymphadenitis, tumor, pneumonia, constipation, sick-
ling syndrome, cystic fibrosis, diabetes mellitus, and 
celiac disease.

  Frequent Causes of Acute Abdominal Pain

Infancy Preschool Age School Age Adolescence
Colic Gastroenteritis Gastroenteritis Gastroenteritis

Gastroenteritis Urinary tract infection Urinary tract infection Urinary tract infection

Milk intolerance Trauma Appendicitis Appendicitis

Intussusception Intussusception, constipation Recurrent abdominal pain 
syndrome

Pelvic inflammatory disease, 
dysmenorrhea

Urinary tract infection Henoch-Schönlein purpura, 
sickle cell disease

Inflammatory bowel disease Inflammatory bowel disease

Trauma, abuse Appendicitis Ingestions Peptic ulcer disease

Volvulus, Meckel diverticulum Hemolytic-uremic syndrome Gonadal torsion Ingestion

Incarcerated hernia Lead and other ingestions Lactose intolerance Gonadal torsion

Other Ketoacidosis Wilms’ tumor Pregnancy

TABLE 115-1
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  Alarm Findings in the Evaluation of Children with Chronic Abdominal Pain

Potential Significance
Historical Findings

Involuntary weight loss Malabsorption (IBD, celiac disease, pancreatitis), malignancy

Difficulty swallowing (dysphagia) or painful swallowing 
(odynophagia)

Eosinophilic esophagitis, pill esophagitis, infectious esophagitis, 
achalasia

Significant vomiting (bilious, protracted, projectile, or otherwise 
worrisome)

Acid-peptic disease, eosinophilic gastroenteritis, bowel obstruction, 
hepatobiliary disease, metabolic (e.g., DKA, adrenal crisis), chole-
cystitis, intracranial lesion

Chronic severe diarrhea (≥3 loose or watery stools per day for more 
than 2 weeks)

Enteric infection (parasitic, bacterial, viral), IBD, immune deficiency, 
celiac disease, food protein-induced enteropathy

Unexplained fever Infectious or inflammatory process; familial Mediterranean fever

Urinary symptoms (change in bladder function, dysuria, hematuria, 
flank pain)

Recurrent urinary tract infection; nephrolithiasis

Back pain Referred pain (e.g., chronic pancreatitis)

Family history of IBD, celiac disease Inflammatory bowel disease, celiac disease

Bloody diarrhea IBD

Melena (black, tarry stools) Acid peptic disease, Meckel diverticulum

Skin changes (rash, eczema, hives) IBD, celiac disease, food allergy

Examination Findings

Deceleration in linear growth (e.g., height gain <5 cm/year in a 
prepubertal child), and/or delayed puberty

IBD

Oral aphthous ulcerations IBD

Localized right upper quadrant tenderness Hepatobiliary disease (e.g., gallstones, cholecystitis, extrahepatic 
bile duct [choledochal cyst])

Localized right lower quadrant pain Ovarian cyst or mass, chronic appendicitis

Left lower quadrant pain Constipation, ovarian cyst or mass, ulcerative colitis

Suprapubic tenderness Urinary tract infection

Hepatomegaly Chronic hepatitis, hepatobiliary disease, storage disease (e.g., 
Gaucher disease)

Splenomegaly Hemolytic disease, splenic infarct, splenic abscess, storage disease

Costovertebral angle tenderness Urinary tract infection

Perianal abnormalities (e.g., skin tags, fissures, fistulae) IBD

Guaiac positive stool Enteric infection, IBD, juvenile polyps, acid-peptic disease, foreign 
body, vasculitis (e.g., polyarteritis nodosa), proximal small bowel 
disease (Crohn disease, H. pylori, peptic disease, celiac disease)

IBD, Inflammatory bowel disease; DKA, diabetic ketoacidosis.
References:
 1.  American Academy of Pediatrics Subcommittee on Chronic Abdominal Pain. Chronic abdominal pain in children. Pediatrics 115:812, 2005.
 2.  Chiou E, Nurko S. Functional abdominal pain and irritable bowel syndrome in children and adolescents. Therapy 8:315, 2011.
 3.  Noe JD, Li BU. Navigating recurrent abdominal pain through clinical clues, red flags, and initial testing. Pediatr Ann 38:259, 2009.

TABLE 115-2
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SUMMARY

 1.  Definition: RAP in children is defined as episodes of 
abdominal pain occurring at least monthly for 3 months 
with a severity that interrupts routine functioning.

 2.  Prevalence in school-aged children (4 to 16 years) is 
approximately 10%, equally affecting both sexes. Peak 
incidence is at 9 years of age.

 3.  The diagnosis of functional abdominal pain (RAP syn-
drome) can be made from the following:

 a.  History and physical examination
 b.  CBC, urinalysis, ESR, stool specimen for ova and 

parasites and occult blood, KUB radiograph, and 
abdominal ultrasonography

 c.  The absence of symptoms of organic etiology: fever, 
weight loss, joint symptoms, abnormal growth, 
localized away from the umbilicus, wake the patient 

from sleep, vomiting, diarrhea, and blood in the 
stool

 d.  Patient age older than 5 years
 4.  Do not overinvestigate or overtreat patients with func-

tional abdominal pain in childhood. The majority of 
cases are nonorganic in origin.

 5.  Treatment should be supportive and should consist 
of reestablishing a healthy lifestyle, eating a well-bal-
anced diet, exercising daily, and avoiding stress (espe-
cially at school).

 6.  There is a strong association between school phobia 
(school avoidance) and functional abdominal pain syn-
drome. Take a careful history of school performance, 
school fears, and general feelings about attending 
school.
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Enuresis

CLINICAL CASE PROBLEM 1

Bed-Wetting in a 6-Year-Old

A mother and her 6-year-old son come to the office with 
a concern that he continues to have nighttime wetting 
several times a week. He is the second child of three. 
He is in the first grade and struggling with his perfor-
mance. He has had no medical problems. There is no 
history of developmental delay, and he was the prod-
uct of a normal uncomplicated pregnancy and delivery. 
Since the birth of the third child, his behavior has been 
problematic. The examination of other body systems is 
normal. He does not have laboratory evidence of a uri-
nary tract infection.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this child?
 a.  school phobia
 b.  nocturnal enuresis
 c.  small bladder syndrome
 d.  masked childhood depression
 e.  none of the above

 2.  A child is defined as enuretic if he or she has not 
attained full bladder control by what age?

 a.  3 years
 b.  4 years
 c.  5 years
 d.  6 years
 e.  8 years

 3.  With respect to this condition, which of the following 
statements is true?

 a.  at the age of 5 years, less than 5% of children have 
this condition

 b.  there is no relationship to family history
 c.  the condition is significantly more common in 

boys
 d.  the condition usually implies significant psychopa-

thology in the child
 e.  bladder capacity is usually less in these children

 4.  Which of the following investigations is most import-
ant in a child with enuresis?

 a.  urinalysis
 b.  urine culture
 c.  complete blood count (CBC)
 d.  complete cystometric evaluation
 e.  intravenous pyelography (IVP)
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 5.  Which of the following should be used in the treat-
ment of this patient?

 a.  imipramine
 b.  desmopressin
 c.  oxybutynin
 d.  biofeedback
 e.  all of the above

CLINICAL CASE PROBLEM 2

Family Upheaval Owing to Bed-Wetting

A mother brings her 8-year-old son to the office seeking 
treatment for his diagnosis of bed-wetting or nocturnal 
enuresis. Her husband works long hours. The mother 
is employed outside the home. The stress of wet beds 
multiple times per week is causing significant family dis-
ruption because of the additional work created by the 
wet linens; anger by the father, who believes his son 
should be able to control the problem; and social with-
drawal by the son, who is embarrassed by the problem.

 6.  Classical conditioning with use of an alarm system that 
wakes the child when wetting starts is one consider-
ation. Which of the following statements is true?

 a.  because the effect is virtually immediate, it offers a 
good solution in this case

 b.  it requires no effort on the part of the parents, so it 
is a good solution for this family

 c.  it is the most commonly prescribed intervention, so 
there are many satisfied patients to vouch for the process

 d.  it can be arduous for the child because it disrupts 
the sleep cycle

 e.  none of the above

 7.  Which of the following statements is (are) true regard-
ing the use of bed-wetting alarms?

 a.  for resolution of bed-wetting, the alarm may need 
to be used for 15 weeks

 b.  the treatment dropout rate is up to 30%
 c.  the alarm should not be used in children younger 

than 5 years
 d.  a and c
 e.  a, b, and c

 8.  Which of the following should not be used in the 
treatment of this condition?

 a.  punishing the child
 b.  limiting or eliminating liquids after dinner
 c.  providing the child with a feeling of inferiority for 

having the problem
 d.  all of the above
 e.  a and c

 9.  Clearly, this child has psychological issues, as demon-
strated by his social withdrawal and strained relation-
ships with his family. Which of the following statements 
is (are) true regarding his psychological status?

 a.  it is likely that his psychological problems are the 
cause of his enuresis

 b.  most psychological problems related to enuresis are 
the result of the bed-wetting and not the cause of 
the bed-wetting

 c.  enuresis is often symptom substitution for other 
neurotic or emotional symptoms

 d.  commonly associated psychological symptoms are 
low self-esteem and high anxiety

 e.  b and d

ANSWERS

 1.  b. Nocturnal enuresis is defined as involuntary uri-
nation in sleep without urologic or neurologic causes 
after the age of 5 years, at which time bladder control 
would normally be expected. He does not meet the 
criteria for school phobia, and there is no information 
that suggests a diagnosis of masked depression. There 
is no such condition as small bladder syndrome.

 2.  c. Enuresis is usually defined as the involuntary dis-
charge of urine after the age at which bladder control 
usually should have been established (5 years). As just 
classified, this child has nocturnal enuresis (only at night).

 3.  c. The prevalence of enuresis decreases with increasing 
age. Thus, 82% of 2-year-old children, 49% of 3-year-
old children, 26% of 4-year-old children, and 15% to 
25% of 5-year-old children still wet beds on a regular 
basis. Enuresis is definitely more common in children 
when one or both parents were enuretic as children. It 
is significantly more common in boys than in girls. The 
psychological issues seem to be the result of the enure-
sis rather than the cause. Bladder capacity is usually the 
same in children with and without, although functional 
capacity may be less in those with enuresis.

 4.  a. The only mandatory laboratory evaluation for 
children with enuresis is urinalysis. The following are 
all important abnormalities that may be associated 
with enuresis: the presence of white blood cells in 
the urine as a result of a urinary tract infection, low 
urine specific gravity as a result of diabetes insipidus, 
proteinuria, hematuria as a result of renal disease, and 
glucosuria as a result of diabetes mellitus. Urine cul-
ture, CBC, IVP, and cystometric evaluation should 
be performed only if specific indications suggest the 
need. Posterior urethral valves (especially in boys) 
may be associated with enuresis.

 5.  e. Pharmacologic therapy is directed at alleviation of 
the symptoms of nocturnal enuresis rather than cure 
of the condition. Imipramine has been noted to have a 
response rate of 20% to 36%. Desmopressin has a wide 
range of efficacy from 10% to 86%. Oxybutynin increases 
functional bladder capacity, but in double-blind, place-
bo-controlled studies, it had no advantage over placebo. 
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Biofeedback has an immediate success rate of 80%, but 
the long-term success rate is 60%.

 6.  d. It can be difficult for the child because noctur-
nal enuresis is thought to be primarily a sleep distur-
bance, so further disturbing of sleep is problematic. 
The treatment requires work, inconvenience, and 
dedication to the treatment process and may take 2 
or 3 months to have an effect; thus, families may lose 
patience, and the stress may have a negative effect on 
the conditioning.

 7.  e. For resolution of bed-wetting, the alarm may 
need to be used for 15 weeks. The treatment dropout 
rate is up to 30%, and the alarm should not be used in 
children younger than 5 years.

 8.  e. Treatment should be conservative because there 
is usually no identifiable cause of enuresis and the dis-
order tends to remit spontaneously even if it is not 
treated. The following methods are approved for the 
treatment of enuresis:

 1.  Counseling to void regularly during the day and 
always before bedtime and if the child awakens 
during the night encourage him or her to urinate.

 2.  Behavior modification (bell or buzzer) and pad: 
These treatments are the most successful in achiev-
ing cure. The alarm should not be used in children 
younger than 5 years and may require up to 15 
weeks for continence to be achieved. There is a 10% 
to 30% dropout rate. Possible predictors of a poor 
response include an unstable or chaotic family situa-
tion, behavioral deviance in the child, high parental 
anxiety level, and low parental education level.

 3.  Positive reinforcement system that charts the child’s 
cooperation with the treatment program like void-
ing before bed, limiting fluids in the evening, and 
voiding if the child awakes at night. Critics of the 
award charts warn that giving rewards for remaining 
dry sends the message that dry is a choice and being 
wet is equivalent to being bad. But rewarding coop-
eration and participation is a positive message.

 9.  e. Enuresis often causes psychological problems, 
such as low self-esteem and anxiety, and can create 
family dysfunction. Most evidence suggests that there 
is no occurrence of symptom substitution and that 
children do not show an increase in behavior or psy-
chological problems except for their response to the 
bed-wetting.

SUMMARY

 1.  Prevalence: 7% to 20% at the age when bladder con-
trol should have been fully achieved (i.e., after the age 
of 5 years).

 2.  Classification of subtypes of enuresis is based on 
whether the child has ever achieved bladder control:

 a.  Primary enuresis: Child has never been dry.
 b.  Secondary enuresis: Child has been dry for a period 

of at least 6 months but becomes enuretic later.
 3.  Classification based on period when child does not 

have bladder control: Nocturnal enuresis denotes 
bed-wetting only; urinary incontinence is wetting 
both day and night or isolated day wetting.

 4.  Pathophysiology: Enuresis is a heterogeneous disorder 
that can be caused by one or more of several patho-
physiologic mechanisms. One subgroup appears to 
have a large nocturnal urine production; another has a 
small functional bladder capacity. Either of these dis-
orders can be complicated by a sleep arousal failure, 
whereby the child is unable to wake before micturition 
is initiated. Infrequently, enuresis is associated with 
organic problems, such as congenital urinary tract sys-
tem abnormality or urinary tract infection. Only 20% 
of children with enuresis have a psychodevelopmen-
tal disorder (lower intelligence quotient or behavioral 
disorder). Secondary enuresis is often associated with 
a stressful environmental event.

 5.  Investigations: Urinalysis is the only mandatory 
investigation for nocturnal enuresis. If enuresis also 
occurs in the daytime or if urinary flow is small or 

interrupted, a renal ultrasound study and a careful 
neurologic examination (including inspection of the 
sacral area for structural abnormalities) are indicated. 
It is important to take a thorough history to be aware 
of treatment where appropriate accompanying consti-
pation, daytime frequency or urgency, or other symp-
toms that may suggest that the nocturnal enuresis is 
multisymptomatic and additional investigation may be 
needed.

 6.  Treatment: Because the pathophysiologic process 
of enuresis is not completely clear, the therapeutic 
approach is still based on empirical data. Therapy 
is aimed at alleviation of the symptoms of nocturnal 
enuresis rather than cure of the condition.

 a.  Imipramine is no longer recommended for the 
treatment of enuresis in most children because of 
the potential for complications. Desmopressin is 
useful in achieving dry nights, but patients often 
revert to pretreatment levels when the medication 
is discontinued.

 b.  A behavior modification program is the treatment 
of choice, including buzzer or bell and pad, posi-
tive reinforcement, charting of progress to increase 
confidence and self-esteem, urinating before bed-
time, avoiding liquids after the evening meal, and 
avoiding psychological trauma through blame or 
belittling of the child.

 7.  The most important messages for children are: It’s not 
your fault. You are not alone. It will get better.
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Lymphoma and Leukemia

CLINICAL CASE PROBLEM 1

A 14-Year-Old Girl with a Mediastinal Mass

A 14-year-old girl is brought into the office by her par-
ents. For the past 2 weeks, she has been very tired 
and has felt short of breath. The mother tells you that 
she thinks she has been losing weight. On physical 
examination, the child is alert and in no distress; vital 
signs are normal, but she has lost 8 pounds since her 
last visit 6 months ago. The lungs are clear bilaterally, 
and the heart examination is normal. You palpate an 
enlarged supraclavicular node measuring about 18-20 
mm. Chest radiography reveals a large mediastinal 
mass.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis?
 a.  acute streptococcal pneumonia
 b.  Mycoplasma pneumonia
 c.  mononucleosis
 d.  Hodgkin disease
 e.  tuberculosis

 2.  Which of the following is commonly associated with 
non-Hodgkin lymphoma?

 a.  intussusception in a child older than 5 years
 b.  intraabdominal mass
 c.  superior vena cava obstruction
 d.  airway obstruction
 e.  all of the above

 3.  The presence of Reed-Sternberg cells in tissue is 
diagnostic of which disease?

 a.  Hodgkin disease
 b.  lymphoblastic lymphoma
 c.  Burkitt lymphoma
 d.  large cell lymphoma
 e.  non-Hodgkin disease

 4.  The most common malignant disease in childhood is 
which of the following?

 a.  acute lymphoblastic leukemia (ALL)
 b.  acute myeloid leukemia (AML)
 c.  chronic myelogenous leukemia (CML)
 d.  Hodgkin disease
 e.  non-Hodgkin lymphoma

 5.  When this child recovers and moves into routine post 
cancer health care, her primary care physician should 
be particularly concerned with her history of survival 
of childhood cancer. She is at increased risk of which 
of the following:

 a.  a second primary cancer
 b.  an endocrine problem
 c.  posttraumatic stress disorder
 d.  a and b
 e.  all of the above

CLINICAL CASE PROBLEM 2

“My Little Girl Is All Bruised Up”

A 3-year-old girl presents for her well-child visit. The 
physician notes pallor and bruising. On physical exam-
ination, the vital signs are normal, but there is a gen-
eralized lymphadenopathy and hepatosplenomegaly. 
A complete blood count (CBC) reveals a white blood 
cell (WBC) count of 33,000/mm3 and a platelet count of 
81,000/mm3. The peripheral blood smear shows blasts, 
and the lactate dehydrogenase activity is elevated. CBC 
shows blasts as well as hypochromic red blood cells.

 6.  The most common leukemia among children is 
which of the following?

 a.  acute myelogenous leukemia (AML)
 b.  acute lymphocytic leukemia (ALL)
 c.  chronic myelogenous leukemia (CML)
 d.  chronic lymphocytic leukemia (CLL)
 e.  equal numbers of AML and ALL

 7.  Most cases of ALL are diagnosed between which of 
the following age ranges?

 a.  birth and 2 years
 b.  2 and 3 years
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 c.  12 and 15 years
 d.  8 and 12 years
 e.  5 and 15 years

 8.  Which ethnic group has the highest frequency of 
ALL?

 a.  white
 b.  Hispanic
 c.  African American
 d.  Asian
 e.  no ethnic variation

 9.  Which of the statements regarding the disease 
described here is true?

 a.  the peak age at onset is 12 years
 b.  at the time of diagnosis, most patients have a 

thrombocytosis
 c.  a CBC with differential is the most useful initial 

test
 d.  a chest radiograph is the most useful initial test
 e.  none of the above

 10.  Which of the following increase(s) a child’s risk for 
development of AML?

 a.  previous exposure to benzene
 b.  previous exposure to ionizing radiation
 c.  neurofibromatosis
 d.  a and c
 e.  a, b, and c

ANSWERS

 1.  d. There are two types of lymphomas: Hodgkin dis-
ease and non-Hodgkin lymphoma. Hodgkin disease 
is the more common type of lymphoma.

    Nonspecific signs and symptoms observed in chil-
dren with lymphoma include malaise, fever, pain-
less adenopathy, headache, nausea, vomiting, weight 
loss, abdominal pain, intussusception, intermittent 
obstruction, diarrhea, pruritus, swelling of the face 
and neck, cough, and shortness of breath with no his-
tory of reactive airway disease.

Hodgkin disease is commonly manifested with 
painless cervical adenopathy. Early lymph node bi-
opsy should be considered if there is no identifiable 
infection in the region drained by an enlarged node, a 
node is larger than 2 cm, there is supraclavicular ade-
nopathy or an abnormal chest radiograph, or a lymph 
node is increasing in size after 2 weeks or does not 
resolve after 4 to 8 weeks.

When Hodgkin disease is suspected, a chest radio-
graph should be ordered. Half of all patients will have 
either mediastinal adenopathy or an anterior medi-
astinal mass. The blood count is usually normal, and 
acute-phase reactants such as the erythrocyte sedi-
mentation rate are often elevated.

 2.  e. The onset of symptoms is more rapid in 
non-Hodgkin lymphoma than in Hodgkin disease. 
Shortness of breath and abdominal symptoms such as 
intussusception, obstruction, and abdominal mass are 
more common in non-Hodgkin lymphoma.

Non-Hodgkin lymphoma is divided into three 
groups: lymphoblastic, small noncleaved cell, and 
large cell. The presentation of non-Hodgkin lym-
phoma depends on the cell type. Lymphoblastic lym-
phoma is commonly manifested with symptoms of 
airway obstruction or superior vena cava obstruction. 
This is the result of mediastinal disease. Small non-
cleaved cell lymphomas and large cell lymphomas are 
often manifested with signs or symptoms related to 
abdominal disease.

 3.  a. The presence of Reed-Sternberg cells in tis-
sue is diagnostic of Hodgkin disease. These cells are 
large and multinucleated, and they have abundant 
cytoplasm.

 4.  a. ALL is the most common malignant disease of 
childhood. It accounts for approximately 25% of all 
cancer diagnoses in children younger than 15 years.

 5.  e. All of the above are true. Late sequelae of those 
who have been treated for childhood cancer include 
neurocognitive dysfunction, cardiopulmonary tox-
icity, endocrinopathies, and a second malignancy. 
Between 10% and 20% of survivors show signs of 
psychological maladjustment including mood distur-
bances, behavioral problems, and somatic distress. 
The specific chemotherapy with dosage as well as 
location and dose of radiation are important for the 
survivor to know as they are predictive of the type of 
second primary cancer that should be screened for, 
such as women who had chest radiation should insti-
tute breast cancer screening earlier than that recom-
mended for the general population. Development of 
and follow through with a cancer survivor care plan may 
be particularly important for this group of patients.

 6.  b. AML is the most common leukemia in adults, but 
it is less common in children. Seventy-three percent 
of childhood leukemia is ALL. CML is very rare in 
children, occurring in approximately 2% of child-
hood leukemia cases. CLL is also unusual in children.

 7.  b. The peak incidence for ALL is between 2 and 3 
years of age.

 8.  b. Hispanics have a frequency of 43 per 1 million. 
The frequency for whites is 30 to 40 per 1 million, 
and that for African Americans is approximately one-
third the rate of whites.
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 9.  c. The most useful initial test to perform in patients 
suspected of having ALL is a CBC with differential. 
In most cases, there will be an increase or decrease in 
at least one or two cell types. The WBC count may 
be decreased, normal, or elevated, and the differential 
will show a neutropenia. Blasts may be seen on the 
peripheral smear. Most patients with ALL will have 
a decreased hemoglobin level and platelet count at 
the time of diagnosis. The diagnosis of ALL is con-
firmed by a bone marrow examination showing more 
than 25% lymphoblasts. A chest radiograph should 
be obtained to search for a possible mediastinal mass. 
With combination chemotherapy, the prognosis of 
ALL is very good.

 10.  e. A less common type of leukemia seen in children 
is AML. Risk factors for AML include exposure to 
ionizing radiation or benzene, previous treatment 
with cytotoxic chemotherapeutic agents, and certain 
congenital syndromes such as neurofibromatosis. 
Most patients will have no identifiable risk factors. 
The incidence of AML is bimodal and peaks at the 
ages of 2 and 16 years. Leukemia during the first 4 
weeks of life is most often AML. Children with AML 
may present with fever, pallor, weight loss, or fatigue. 
In some cases, sepsis or bleeding may be the initial 
presentation of AML. A CBC will show anemia, 
thrombocytopenia, and elevated or low WBC count. 
Bone marrow aspirate will show more than 30% 
myeloblasts.

SUMMARY

Lymphoma
Hodgkin Disease
 1.  It is the most common type of lymphoma (incidence 

approximately 5.5-12.1/100,000).
 2.  Bimodal incidence is late teen/young adult and 

mid-fifties.
 3.  Presentation: it is commonly manifested with pain-

less cervical adenopathy; there may be splenomegaly 
or enlargement of other immune tissue, fever, weight 
loss, fatigue, or night sweats.

 4.  If diagnosis is suspected, a chest radiograph should be 
obtained to search for mediastinal adenopathy or ante-
rior mediastinal mass.

 5.  Reed-Sternberg cells are diagnostic of Hodgkin dis-
ease. Viral DNA has been found in Reed-Stern-
berg cells. Epstein-Barr virus has been implicated in 
approximately 50% of all cases of Hodgkin lymphoma 
in the United States.

 6.  Treatment involves multiagent chemotherapy and, 
in some cases, radiation therapy. Patients with lower 
stage disease have more than a 90% survival rate; those 
with a higher stage disease have more than a 70% sur-
vival rate.

Non-Hodgkin Lymphoma
Non-Hodgkin lymphoma is slightly less common than 
pediatric Hodgkin disease.
 1.  Groups
 a.  Lymphoblastic
 b.  Small noncleaved cell
 c.  Large cell
 2.  It has a more rapid onset of symptoms than in Hod-

gkin disease.
 3.  Shortness of breath, intussusception, bowel obstruc-

tion, and abdominal mass are more common in 
non-Hodgkin lymphoma than in Hodgkin disease.

 4.  The presentation of non-Hodgkin lymphoma depends 
on cell type.

 a.  Lymphoblastic lymphoma is commonly manifested 
with airway obstruction or superior vena cava 
obstruction.

 b.  Small noncleaved cell and large cell lymphomas are 
commonly manifested with signs and symptoms 
related to abdominal disease.

 5.  Multiagent chemotherapy is based on the histologic 
subtype. Since the late 1960s, treatment has progressed 
rapidly. Rather than an inevitable death sentence, 
the current cure rate is approximately 65% to 90%. 
More recent research has concentrated on seeking 
less invasive and shorter interventions with continued 
high response/cure rates and limitation of the patients 
needing radiation therapy or intrathecal infusions.

Leukemia
Classification
 1.  Myelogenous: proliferation of WBCs, red blood cells 

with or without platelet precursors
 2.  Lymphocytic: proliferation of bone marrow precur-

sors of lymphocytes

Acute Lymphoblastic Leukemia
 1.  ALL is the most common malignant disease of child-

hood, accounting for approximately 23% of all child-
hood malignant neoplasms. There are approximately 
2000 to 2500 new cases per year or 30 to 40 per 1 million.

 a.  Hispanic incidence is 43 per 1 million.
 b.  It is three times more common in white than in 

African American children.
 2.  Peak incidence is between 2 and 3 years of age.
 3.  Common presentation includes (a) intermittent fevers; 

(b) bone pain; (c) cutaneous or mucosal bleeding; (d) 
petechiae, purpura; (e) pallor; (f) lymphadenopa-
thy; (g) hepatosplenomegaly; (h) swelling of the face;  
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SUMMARY—cont’d

(i) testicular enlargement; and (j) subcutaneous nod-
ules (leukemia cutis).

 4.  CBC with differential: (a) WBCs increased, decreased, 
or normal; (b) neutropenia; (c) anemia; and (d) 
thrombocytopenia.

 5.  Bone marrow shows a large number of leukemic blasts.
 6.  Obtain chest radiograph to search for mediastinal wid-

ening or mass.
 7.  Treatment is chemotherapy based. Although it was a 

death sentence a few decades ago, there is currently a 
95% remission rate, and 75% to 95% of patients are 
disease free at 5 years.

Acute Myeloid Leukemia
 1.  AML is less common than ALL. Overall, it accounts 

for approximately 20% of childhood leukemias.
 2.  The peak incidence is at 2 and 16 years of age. Because 

the incidence of ALL starts later and decreases more 
rapidly, AML accounts for a larger fraction of cases in 
children younger than 2 years and older than 5 years.

 3.  Leukemia during the first 4 weeks of life is most 
often AML and accounts for approximately 50% by 
adolescence.

 4.  Risk factors include (a) previous exposure to benzene, 
ionizing radiation, or cytotoxic chemotherapeutic 
agents and (b) certain congenital syndromes, such as 
neurofibromatosis, Noonan syndrome, Fanconi ane-
mia, and Down syndrome.

 5.  Common presentation includes (a) fever, (b) pallor, 
(c) weight loss, (d) fatigue, (e) cutaneous or mucosal 
bleeding, and (f) menorrhagia.

 6.  CBC with differential: (a) anemia, (b) thrombocytope-
nia, and (c) elevated or low WBCs.

 7.  Bone marrow aspirate shows more than 30% 
myeloblasts.

 8.  Treatment is intensive chemotherapy. Overall cure 
rate is approximately 50%. (Children with Down syn-
drome do best with less intensive treatment.)

http://emedicine.medscape.com/article/202677-overview
http://www.medscape.org/viewarticle/551489
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C H A P T ER  118

Sickle Cell Disease

CLINICAL CASE PROBLEM 1

A 10-Year-Old Boy with Diffuse 
Musculoskeletal Pain

Parents bring their 10-year-old son to the office, report-
ing that he has had several episodes of abdominal, 
arm, leg, and back pain during the past 2 weeks, each 
lasting 1 to 5 hours, with the last one prompting emer-
gency department care. At that time, he was treated 
with narcotic analgesics and intravenous fluids. He was 
referred to you for follow-up and primary care. He was 
diagnosed with sickle cell anemia as an infant and has 
received pneumococcal vaccine, but he is not taking 
any chronic medications.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the pathophysiologic mechanism of sickle 
cell anemia?

 a.  replacement of normal hemoglobin A by hemo-
globin C

 b.  replacement of normal hemoglobin A by hemo-
globin F

 c.  substitution of glutamic acid by valine in the sixth 
position of the beta chain of hemoglobin A

 d.  substitution of glutamic acid by lysine in the sixth 
position of the beta chain of hemoglobin A

 e.  a and c

 2.  What is the most likely type of crisis just experienced 
by this patient?

 a.  aplastic crisis
 b.  hemolytic crisis
 c.  neutropenic crisis
 d.  sequestration crisis
 e.  vasoocclusive crisis

 3.  In vasoocclusion, which of the following contrib-
ute(s) to the crisis?

 a.  activated vascular endothelium
 b.  hypocoagulability
 c.  altered nitric oxide metabolism
 d.  a and c
 e.  all of the above

 4.  What is (are) the long-term complication(s) of this 
type of crisis?

 a.  autoinfarction of the spleen
 b.  liver failure secondary to infarction
 c.  papillary necrosis with secondary renal 

complications

 d.  transient ischemic attacks
 e.  all of the above

 5.  In which of the following ethnic groups does sickle 
cell anemia not occur?

 a.  African American
 b.  Italian
 c.  Saudi Arabian
 d.  Northwest European
 e.  Greek

 6.  Which of the following vaccinations should the 
patient receive?

 a.  23-valent pneumococcal vaccine
 b.  7-valent pneumococcal conjugate vaccine
 c.  annual influenza vaccine
 d.  meningococcal vaccine
 e.  all of the above

CLINICAL CASE PROBLEM 2

Headache in a Child of Middle Eastern 
Descent

A family that recently emigrated from the Middle East 
comes to the office with their 3-year-old daughter, who 
has been complaining of a prolonged headache that the 
parents thought was caused by the stress of the move. 
On examination, vital signs are normal, and there are no 
focal changes. On history, the mother reports that her 
brother (the patient’s uncle) has sickle cell trait. How-
ever, the patient has not been screened for hemoglob-
inopathies. You recommend that this child be screened 
because of family history, newly effective preventive 
measures, and the opportunity for early intervention.

 7.  In children, which of the following is (are) the possi-
ble acute complication(s) of this condition?

 a.  cerebrovascular accident
 b.  splenic sequestration
 c.  multiple organ failure syndrome
 d.  acute chest syndrome
 e.  all of the above

 8.  In children, chronic manifestations of sickle cell ane-
mia include which of the following?

 a.  proliferative retinopathy
 b.  pulmonary hypertension
 c.  avascular necrosis
 d.  cholelithiasis
 e.  all of the above

 9.  Appropriate prevention interventions and evalua-
tions to consider include which of the following?

 a.  evaluation of transcranial blood flow
 b.  hydroxyurea until the age of 4 years
 c.  antibiotic prophylaxis
 d.  a and c
 e.  b and c
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ANSWERS

 1.  c. Replacement of normal hemoglobin A by hemo-
globin S is caused by substitution of glutamic acid by 
valine in the sixth position of the beta chain of hemo-
globin A.

 2.  e. This patient most likely presents with a vasooc-
clusive crisis caused by obstruction of the microcircu-
lation by sickled red blood cells (RBCs) and ischemia. 
A hemolytic crisis is usually manifested with sud-
den onset of anemia secondary to the sequestration 
of RBCs in the spleen. Aplasia can be a result of a 
hematologic crisis usually precipitated by folic acid 
deficiency or parvovirus infection. Neutropenic crisis 
is not a term usually used for sickle cell crises; most 
sickle cell patients present with leukocytosis. Seques-
tration crisis is another term for hemolytic crisis.

 3.  d. The vasoocclusion of the disease once thought to 
involve only the polymerization of hemoglobin S is 
now known to include leukocytes, activated vascular 
endothelium, altered nitric oxide metabolism, hyper-
coagulability, and ischemia-reperfusion injury.

 4.  e. All of the organs listed can be damaged by the 
occlusion of their blood flow by sickled cells.

 5.  d. The sickle cell disorder occurs most often in those 
of African descent but also has a high frequency in 
Mediterranean, Caribbean, South and Central Amer-
ican, Arab, and East Indian populations.

 6.  e. All of the usual childhood immunizations should 
be provided as well as the influenza vaccine because 
of decreased immunity secondary to potential func-
tional asplenia. The 13-valent pneumococcal vaccine 

decreases the incidence of invasive pneumococ-
cal infection in children younger than 2 years, but 
because children with sickle cell remain susceptible to 
life-threatening pneumococcal infections, they should 
receive the 23-valent if they are 2 years of age or older.

 7.  e. Acute complications of this disease include acute 
chest syndrome. It is the second most common reason 
for hospitalization of patients with sickle cell anemia 
after painful crisis. It is the most common cause of 
death in sickle cell patients. Triggers include infec-
tion, fat embolism, and hypoventilation secondary to 
bone infarct in ribs, sternum, or thoracic vertebrae. 
Acute sequestration can cause acute anemia. Multi-
ple organ failure syndrome involves the acute devel-
opment of severe dysfunction in at least two of three 
major organs during a painful episode. Up to 30% of 
individuals with hemoglobin SS suffer a stroke, and 
recurrence is not unusual.

 8.  e. The prevalence of pulmonary hypertension in 
adults may be as high as 30%, although children can 
be affected as well. Proliferative retinopathy is seen 
secondary to microvascular occlusion and ischemia. 
Avascular necrosis of the femoral head is common in 
patients with sickle cell disease and can lead to signifi-
cant disability. Cholelithiasis results from high biliru-
bin levels from constant hemolysis.

 9.  d. Evaluation of transcranial blood flow by special-
ized transcranial Doppler ultrasonography is recom-
mended for asymptomatic children. If transcranial 
blood flow velocity is 200 cm per second or more, 
the patient is at high risk for stroke and is a candi-
date for chronic transfusion. Some sites are explor-
ing an extended submandibular approach added to 
the transcranial Doppler study to attempt to increase 
the sensitivity of the examination. Daily antibiotic 
prophylaxis for infants and children consists of pen-
icillin V potassium starting at 2 months of age. The 
 prophylaxis can be stopped safely at 5 years of age for 
patients without a history of invasive pneumococcal 
infection or splenectomy. Hydroxyurea should be 
considered for older adolescents and adults; studies 
are beginning to look at young to very young chil-
dren using hydroxyurea in an effort to preserve organ 
function.

CLINICAL CASE MANAGEMENT PROBLEM

An 8-year-old with sickle cell disease presents to the 
emergency department with fever, chest pain, cough, 
and trouble breathing. She was in the emergency 
department for a pain crisis 2½ days ago. She has 
recently had an upper respiratory infection and sud-
denly felt much worse. Describe the diagnosis, treat-
ment, and prognosis of this patient.



SECTION SIX  Children and Adolescents598

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Diagnosis is acute chest syndrome. Survival is improved 
with aggressive treatment, therefore a high index of 
suspicion should be maintained. Symptoms include 
new-onset chest pain, fever, wheezing, dyspnea or 
tachypnea, cough, and hypoxemia. The chest radio-
graph shows a new pulmonary infiltrate. Diagnostics 
include blood and sputum culture, pulse oximetry, daily 
complete blood count and serum chemistries, arterial 
blood gas measurements for changes in oxygen satura-
tions, and hemoglobin S concentration before and after 
transfusion (hemoglobin electrophoresis).

Treatment includes the following:
 •  Prompt consultation with a pulmonologist or 

hematologist
 •  Supplemental oxygen for Po2 below 80 mm Hg or 

oxygen saturation below 95%

 •  Incentive spirometry while awake
 •  Broad-spectrum antibiotic therapy (include cover-

age for atypical organisms)
 •  Fluid management with careful intake and output 

management
 •  Bronchodilator therapy if needed
 •  Aggressive pain management with respiratory 

monitoring
 •  Transfusion therapy for hypoxemia or clinical 

deterioration
Regarding the prognosis, 30% of patients with 

hemoglobin SS disease will have at least one episode 
of acute chest syndrome, and half of those will have 
recurrent episodes. It can lead to adult respiratory dis-
tress syndrome. It is the most common cause of death 
in sickle cell patients.

SUMMARY

 1.  Population at greatest risk: One in 12 African Americans 
(8%) carry the sickle cell trait, that is, they are het-
erozygous (HbA/HbS) for sickle cell. Those who are 
homozygous (HbS/HbS) have sickle cell disease.

 2.  Diagnosis
 a.  Blood smear: Red blood cells sickle and hemolyze.
 b.  Hemoglobin electrophoresis.
 3.  Clinical manifestations
 a.  Hemolytic anemia: Severe hemolytic anemia with 

hematocrit values varying between 18% and 30%. 
The mean red blood cell survival is between 10 and 
15 days.

 b.  Acute pain crises and chronic organ damage: The 
morbidity and mortality are primarily a result of 
recurrent vasoocclusive phenomena causing dam-
age through microinfarcts that produce the pain-
ful crisis and macroinfarcts that produce organ 
damage.

 c.  Pulmonary function restriction: Impairment of pul-
monary function is common. Resting arterial Po2 is 
reduced in part because of the intrapulmonary arte-
rial-venous shunting. Because HbS/HbS red blood 
cells have decreased oxygen affinity, arterial blood 
is significantly undersaturated.

 d.  Congestive cardiac failure: HbS/HbS homozygotes 
frequently develop overt congestive heart failure 
(CHF). The pathophysiologic mechanism of this 
CHF is associated with the severe chronic anemia 
and hypoxemia (high-output cardiac failure).

 e.  Cerebrovascular accidents (CVAs): The primary 
causes of a CVA are cerebral thrombosis and sub-
arachnoid hemorrhage. Hemiplegia is encountered 
more frequently than coma, convulsions, or visual 
disturbances.

 f.  Ophthalmologic complications: These include reti-
nal infarcts, peripheral vessel disease, arteriovenous 
anomalies, vitreous hemorrhage, proliferative reti-
nopathy, and retinal detachment.

 g.  Genitourinary complications: Patients develop sig-
nificant and prolonged painless hematuria as a result 
of papillary infarcts. The amount of blood loss can 
be so significant that iron deficiency develops. 
Longer surviving patients with HbS/HbS disease 
develop progressive renal failure. Boys and young 
men with sickle cell disease occasionally develop 
priapism.

 h.  Hepatobiliary complications: Patients can be icteric 
because of the hemolytic anemia discussed previ-
ously. The hyperbilirubinemia that is associated 
with sickle cell disease is nonconjugated hyperbil-
irubinemia. Patients with sickle cell disease are also 
at increased risk of gallstone formation.

 i.  Skeletal complications: The skeletal complications 
include expansion of the red marrow, bone infarcts, 
and avascular necrosis of joints in hip and shoul-
der. The biconcave or “fish mouth” vertebrae are 
virtually pathognomonic for sickle cell disease. 
The hand–foot syndrome is a painful swelling of 
the hand or foot caused by infarction of the bone 
marrow in metacarpal or metatarsal bones and 
phalanges.

 j.  Skin disease: Chronic skin ulcers often occur in the 
lower extremities.

 k.  Splenic sequestration: The spleen becomes 
enlarged as a result of the rapid sequestration of 
sickled blood. The acute anemia that results may be 
rapidly fatal and should be treated with emergency 
blood transfusions.
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SUMMARY—cont’d

 l.  Aplastic crises: The previously mentioned aplastic 
crises, which usually occur when a child is recov-
ering from an infection, are caused by human par-
vovirus B19. Profound anemia occurs, and blood 
transfusions are necessary to treat it.

 4.  Treatment
 a.  Complications (recurrent CVAs) may be treated 

and, when possible, prevented by starting the child 
on a chronic transfusion program.

 b.  Nutritional supplements: Folic acid 1 mg/day.
 c.  Immunizations or vaccines: Haemophilus influenzae 

b, pneumococcal vaccine, and all other routine vac-
cinations recommended for other children, as sum-
marized in Chapter 100.

 d.  Prophylactic antibiotics: Penicillin V 125 mg twice 
daily starting by 2 months of age up to the age of 
3 years, then 250 mg twice daily up to the age of 5 
years.

 e.  Pain control for acute pain crises and other painful 
events: Intravenous fluids and analgesics as needed; 
do not be afraid to use narcotic analgesics.

 f.  Painless hematuria: Aminocaproic acid.
 g.  Transfusion: Indicated for symptomatic episodes 

of acute anemia, severe symptomatic episodes of 
acute anemia, severe symptomatic chronic anemia, 
prevention of recurrent strokes in children, acute 
chest syndromes with hypoxia, children with abnor-
mal transcranial Doppler, and surgery with general 
anesthesia.

 h.  Hydroxyurea: Indicated for adolescents or adults 
with frequent episodes of pain, a history of the 
acute chest syndrome, other severe vasoocclusive 
complications, or severe symptomatic anemia.

 i.  Transplantation: Bone marrow (stem cell) trans-
plantation has been successful; this should be con-
sidered in children and adolescents younger than 16 
years who have severe complications and a human 
leukocyte antigen-matched donor.
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Physical Activity and Nutrition

CLINICAL CASE PROBLEM 1

A 12-Year-Old Boy Who Is Overweight

A mother comes into your clinic with her 12-year-old 
son. She is concerned that he might be overweight 
and wants some advice on weight loss programs. The 
patient has been healthy with no medical problems. On 
examination, he is in the 90th percentile for his body 
mass index (BMI).

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Questions that you want to ask this mother include 
which of the following?

 a.  How much time does the patient spend watching 
television and playing video games?

 b.  How much physical activity does the patient 
receive at home and how much physical education 
at school?

 c.  What type of snacks does he eat and how 
frequently?

 d.  How much juice and soda does he consume?
 e.  All of the above
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 2.  Barriers to effective interventions designed to 
encourage a healthy diet include all except which of 
the following?

 a.  parents’ purchasing of high-calorie snacks
 b.  cognitive developmental stage of the child and 

ability to understand cause and long-term effects
 c.  perceived lack of time
 d.  expense of fast foods compared with foods cooked 

at home
 e.  plenitude and availability of inexpensive fast food, 

junk food, and soda

 3.  According to recent statistics, which of the following 
is true about overweight and obese children in the 
United States?

 a.  interventions to decrease obesity are showing pos-
itive results

 b.  parents’ exercise and eating habits do not matter as 
long as they teach their children what is correct

 c.  schools have adopted recommendations to increase 
exercise and require all children to participate in 
sports activities through their senior year in high 
school

 d.  the group with the highest percentage of over-
weight children among different ethnic groups is 
non-Hispanic black girls

 e.  there is no relation between obesity in childhood 
and adolescence and obesity in adulthood

 4.  Strength training in children:
 a.  has been shown to be beneficial when it is provided 

in a supervised environment
 b.  has no proven benefit in increasing fitness or 

helping with weight loss
 c.  actually can cause children to gain significant 

amounts of weight
 d.  endangers growth plates and increases risk of 

injuries
 e.  should focus on heavy weights and few repetitions

 5.  Effective nutritional interventions for obese children 
include which of the following?

 a.  allowing the child or adolescent to choose food at 
the grocery store

 b.  very-low-carbohydrate/high-fat diets
 c.  increasing consumption of fruit drinks
 d.  eating while watching television
 e.  adding more fruits and vegetables to the diet while 

eliminating sodas and juices

 6.  Which of the following statements is false?
 a.  peak bone mass is achieved in childhood and 

adolescence
 b.  the extent and duration of breastfeeding have 

been found to be inversely associated with risk of 
obesity in later childhood

 c.  early menarche is clearly associated with the 
degree of overweight, with a twofold increase in 
rate of early menarche associated with a high BMI

 d.  maternal obesity, low cognitive stimulation in the 
home, and low socioeconomic status all predict 
development of obesity

 e.  obesity in adulthood has a higher correlation with 
obesity in younger children than with obesity in 
adolescence

 7.  During the past three decades, the rate of obesity has:
 a.  increased from 7% to 18% in children aged 6 to 11 

years and from 5% to 21% in adolescents
 b.  increased slightly for preschool children and 6- to 

11-year-olds but decreased in 12- to 19-year-olds 
because of anorexia nervosa and bulimia

 c.  been slowly increasing in all groups
 d.  been at a steady 10% across all age groups

CLINICAL CASE PROBLEM 2

A School with a Large Overweight Student 
Population

You are hired by the school board as a consultant for the 
district to assist them in making changes to improve the 
obesity epidemic in the area. As a result of national and 
local campaigns, the parents and teachers have recog-
nized that many children are overweight and obese, but 
they are not sure what to do. You review the height and 
weight data for the children and find that 25% of the 
children are above the 97th percentile for weight. You 
decide to investigate what is being done in other areas 
and what recommendations you can make to change 
this worrisome trend.

 8.  You make all except which of the following recom-
mendations to the school board?

 a.  school lunches should have two vegetables or 
fruits, not including fruit juices

 b.  yearly height, weight, and BMI measurements and 
calculations should be done on all students, with 
the information provided to the parents

 c.  snack bars, vending machines, and before- and 
after-school snack programs must eliminate soft 
drinks and energy-dense, high-calorie snacks and 
replace them with vegetables and fruits

 d.  all students must be in regular, structured physical 
education classes for 30 minutes a day

 e.  parents should not be allowed to use any school 
facilities after school hours because these facilities 
should be preserved for the children only

 9.  As you research the physical education programs in 
your school and others throughout the country, you 
find that the following is a true statement.

 a.  all of the physical education period is dedicated to 
physical activity
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 b.  physical education classes have decreased dramat-
ically in frequency and duration throughout the 
country

 c.  daily physical education classes in school have no 
association with physical activity as adults

 d.  recess periods are equivalent to structured physical 
education periods

 e.  school physical education programs meet the 
current recommendations for physical activity in 
children

 10.  In educating the board and parents, you tell them 
that the results of increasing physical activity in chil-
dren include all except which of the following?

 a.  increased fitness levels
 b.  decreased risk of obesity and some chronic dis-

eases, such as diabetes mellitus and heart disease
 c.  increased skills in teamwork, leadership, and 

socialization
 d.  decreased anxiety and stress
 e.  worsening academic performance as a result of 

time spent exercising

 11.  Some members of the community argue with you 
that they cannot afford to pay for more athletic pro-
grams and physical education teachers. You explain 
that the long-term costs of childhood obesity include 
all except which of the following?

 a.  increased incidence of endocrine problems, espe-
cially type 2 diabetes mellitus

 b.  increased orthopedic problems, such as slipped 
capital femoral epiphysis and genu varum

 c.  increased urinary tract infections
 d.  increased problems in cardiovascular health (hyper-

cholesterolemia and dyslipidemia, hypertension)
 e.  increased mental health problems (depression and 

low self-esteem)

 12.  Which of the following have not been established by 
the U.S. Preventive Services Task Force (USPSTF) as 
having good quality evidence (category B) for a pro-
gram managing obesity in children ages 6 to 18 years.

 a.  height and weight should be measured yearly and 
BMI calculated and plotted

 b.  refer overweight or obese children to moderate to 
high intensity programs that include dietary, phys-
ical activity, and behavioral intervention programs

 c.  modest to high intensity programs were found to 
yield modest weight changes

 d.  physical activity and weight monitoring activities 
for obese children should be performed monthly

 13.  You ask the school nurse to help you calculate the 
BMI of the students. Which statement about BMI is 
false?

 a.  BMI is the ratio of weight in kilograms to the 
square of height in meters

 b.  BMI is used to define overweight and obesity 
because it correlates well with more accurate mea-
sures of body fat and with obesity-related comor-
bid conditions

 c.  BMI between the 85th and 95th percentiles for age 
and sex is considered overweight

 d.  BMI can overestimate obesity in children because 
they are shorter; it is more accurate in adults

 e.  BMI at or higher than the 95th percentile is con-
sidered obese

ANSWERS

 1.  e. Obesity is increasing at epidemic proportions in 
the United States and other industrialized countries, 
especially among children and adolescents. All of the 
choices listed are important in evaluating an obese 
child. Television and video games have been asso-
ciated with childhood and adolescent obesity. The 
amount of physical activity and physical education at 
school are important factors in weight maintenance 
and general health. High-fat snacks and juice and 
soda consumption are important culprits in child-
hood and adolescent obesity. Sometimes, requesting 
that the mother or patient keep a food diary will help 
in obtaining an accurate picture of true intake.

 2.  d. Parents are generally responsible for food shop-
ping. If the parents want their children to eat healthy 
food, they cannot buy junk food and then expect the 
children not to want it. Understanding of the cogni-
tive developmental stage of children is also important 
to institute changes in behavior. Children and early 
adolescents have more difficulty understanding the 
importance of long-term effects on health. Perceived 
lack of time is a major barrier to behavioral changes. 
In this modern age, children’s schedules are packed 
like never before. Fast food seems a convenient 
option for many families without time or resources to 
cook healthier meals. Soda and junk food are usually 
cheaper and more available than fruits and vegetables. 
The relatively cheap cost of fast food as well as of 
chips, sweets, and high-calorie snacks compared with 
that of fresh fruits and vegetables is a barrier. Nutri-
tional recommendations should be met with the basic 
food groups. Parents who need further help in con-
structing healthy diets for themselves and their chil-
dren can benefit by consulting a trained nutritionist.

 3.  d. Efforts to decrease obesity among children and 
adolescents have not been effective. In fact, the num-
bers are even more alarming than in previous years, 
with adolescent non-Hispanic black girls having 
higher than a 25% incidence of overweight and obe-
sity. Parental behavior and modeling do affect chil-
dren, and overweight children become overweight 
adults. Recommended interventions, including a 
minimum of 30 minutes per day of structured exercise 
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and changes in school cafeteria food, are often not 
followed because of financial, time, or societal issues.

 4.  a. Strength training in children has been shown to 
be beneficial in increasing fitness and in helping to 
lose weight. Muscle burns more calories at baseline 
than fat, so building muscles can actually help burn 
calories. Muscle weighs more than fat, so as mus-
cle mass grows, body weight can actually increase 
slightly; but when this occurs, it is negligible and is 
offset by the health benefits. When children learn 
strength training in a supervised environment with 
good technique, there is very low risk for injury and 
no risk to growth plates. Strength training in children 
should emphasize low weights and more repetitions.

 5.  e. Few children eat the recommended five or six 
servings of fruits and vegetables a day. Replacement 
of high-calorie and minimally nutritious sodas and 
juices with these improves the intake of micronu-
trients and macronutrients while decreasing empty 
calories. Children can participate in shopping at the 
grocery store for healthy food, but left to their own 
devices, they will generally choose high-fat snacks 
over fruits and vegetables. Fad diets popular with 
adults, such as very-low-carbohydrate/high-fat and 
very-low-fat diets, have not been studied in chil-
dren and are therefore not recommended. General 
nutritional guidelines from the U.S. Department of 
Agriculture recommend that fat intake be approxi-
mately 30% of total calories for the day. An obese 
child or adolescent should have less fat in the diet 
than this recommendation but should continue to eat 
a well-balanced diet. Fruit drinks are a hidden source 
of calories. Many parents believe that fruit drinks 
must be healthy for their children. They also taste 
good, and children enjoy drinking them. However, 
many fruit drinks contain only approximately 5% 
to 10% of actual fruit juice. Even 100% fruit juice 
is high in calories and low in fiber and other nutri-
ents essential to a healthy diet. School-aged children 
and adolescents should not drink much more than 10 
to 12 ounces of juice per day. Eating while watching 
television has been shown to increase food intake. 
Television commercials also feature high-fat foods 
that make children want fast food and junk food 
instead of healthier choices.

 6.  e. Obesity in adolescence is a higher predictor of 
obesity in adulthood than is obesity in younger chil-
dren. The extent and duration of breastfeeding are 
inversely associated with risk of obesity, whereas 
early menarche, high-risk behaviors, low cognitive 
stimulation in the home, maternal obesity, low socio-
economic status, and the absence of family meals are 
associated with increased obesity risk. Television 
viewing of more than 4 hours a day is associated with 

a significant increase in BMI compared with that of 
children who watch less than 2 hours. Peak bone 
mass is achieved in childhood and adolescence and 
is improved by increased calcium intake at that time. 
Soft drinks and smoking cigarettes both have adverse 
effects on bone mineralization. Weight-bearing 
physical activity and strength training increase bone 
density and decrease the risk of osteoporosis and 
stress fractures.

 7.  a. The prevalence of obesity in children as well as 
in adults is now epidemic. In 2012 more than 1/3 
of all children and adolescents were obese or over-
weight. Obesity has more than doubled in children 
and quadrupled in adolescents. From 1980 to 2012 
the number of children aged 6 to 11 who were obese 
increased from 7% to 18%; adolescents increased 
from 5% to 21%.

 8.  e. Choices a through d have been recommended 
in the Institute of Medicine (IOM) report as well 
as by others to improve health and to decrease obe-
sity in children. Many children do not receive reg-
ular checkups, but measurement of height, weight, 
and BMI calculation will help the child and parents 
detect developing obesity. Because the behavior of 
the parents affects that of the children, the IOM rec-
ommends that schools allow after-hours use of the 
recreational facilities by families. Because obesity has 
a multifactorial cause, it is essential to address it at the 
school, family, and societal levels.

 9.  b. School physical education programs do not even 
come close to meeting the current recommendations 
for physical activity in children. Current recommen-
dations advocate 30 to 60 minutes of moderate to vig-
orous physical activity a day at least 5 days per week. 
Physical education in schools is shaped by state law. 
In recent years, with increasing demand for students’ 
time and decreasing availability of qualified teachers, 
physical education programs have suffered. Many 
schools have physical education classes one to three 
times per week. Very few schools have daily classes. 
Some schools try to use open recess periods to meet 
requirements. Some children are active during free 
recess periods, but many are not, choosing to stand 
and socialize or read. Even in dedicated physical edu-
cation classes, more than half of the allotted time can 
be wasted with changing and showering. Physical 
education programs need to be supported in schools 
to help children meet current recommendations for 
physical activity.

 10.  e. Physical activity in children has many bene-
fits. Children can achieve increased fitness levels, 
increased strength, and decreased risk of obesity and 
related health problems such as insulin resistance. 
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Children who participate in physical activity and 
team sports are found to have improved skills in 
teamwork, leadership, confidence, and socialization. 
Anxiety and stress are decreased, and depression is 
improved. In one study, adolescents who engaged in 
regular physical activity were statistically less likely 
to have thoughts of suicide. Academic performance 
has actually been found to be improved by partici-
pation in regular physical activity. Some researchers 
believe that students who play sports have to budget 
their time more efficiently and are more disciplined 
and organized. Some also believe that participa-
tion in regular physical activity provides increased 
energy and a sense of well-being that allows greater 
concentration.

 11.  c. Long-term costs of childhood obesity are fright-
ening. Obesity is associated with significant health 
problems affecting the cardiovascular, endocrine, 

pulmonary (asthma and obstructive sleep apnea), and 
gastrointestinal systems; mental health problems and 
orthopedic complications are increased, and there is a 
probability of obesity persisting into adulthood (80% 
at adolescence). The potential future health costs 
associated with pediatric obesity prompted the Sur-
geon General to predict that preventable morbidity 
and mortality associated with the obesity epidemic 
could exceed that of cigarette smoking.

 12.  d. USPSTF recommends all but the final choice 
(monthly monitoring), because the optimal time 
interval for monitoring is unclear.

 13.  d. BMI is not less accurate in children than in adults. 
The pediatric growth charts for the U.S. population 
now include BMI for age and gender so that BMI can 
be tracked longitudinally.

SUMMARY

According to an IOM report, reversal of the rapid 
increase in obesity among children and adolescents in 
the United States will require a multipronged approach 
as comprehensive as the national antismoking campaign. 
Efforts will have to be combined by schools, families, 
communities, industry, and government. The preva-
lence of overweight children and obesity has dramatically 
increased in the United States, and it is now the major 
public health concern among children. The National 
Health and Nutrition Examination Survey (NHANES) 
monitors the nutritional status of the population. The 
most recent NHANES data showed that the prevalence 
of overweight for children aged 6 to 11 years and 12 to 
19 years was 18.8% and 17.4%, respectively. The number 
of overweight children has increased in all age groups, 
but the prevalence rate was slightly higher among ado-
lescent non-Hispanic white boys (19.1%) than among 
non-Hispanic black boys (18.5%) and Mexican Ameri-
can boys (18.3%). Among girls, the racial disparity was 
even greater, with non-Hispanic black girls having the 
highest prevalence of overweight (25.4%) compared 
with non-Hispanic white (15.4%) and Mexican American 
(14.1%) girls. Obesity is directly related to many chronic 
health problems, most notably type 2 diabetes but also 
asthma, sleep apnea, depression, and cardiovascular 
disease.

The Centers for Disease Control and Prevention 
(CDC) recommends 30 to 60 minutes of moderate 
to vigorous physical activity per day at least 5 days per 
week in all children. In adolescents, participation in reg-
ular physical activity has been associated with decreased 

smoking; decreased drug use; increased fruit and vege-
table consumption; decreased risk of pregnancy and sex-
ually transmitted diseases; decreased anxiety, stress, and 
depression; decreased illicit drug use; increased seat belt 
use; increased academic performance; and other positive 
health-related behaviors. There are many perceived and 
real barriers to adequate physical activity, including bad 
weather, lack of time and access to facilities or equipment, 
lack of safety, and lack of energy. Attempts must be made 
to further characterize and eliminate these barriers. Phys-
ical education classes are currently inadequate to meet the 
physical activity recommendations for children and ado-
lescents. Increased availability of exercise opportunities 
and facilities increases activity. After-hours use of school 
facilities, particularly in communities with few exercise 
areas, has been encouraged by many experts. Strength 
training in a well-supervised environment is beneficial 
for children in terms of overall fitness and strength. Peak 
bone mass is achieved in adolescence. Calcium intake and 
physical activity during this time can help determine later 
bone mineral density and the risk of future osteoporosis 
and stress fractures. Adequate nutrition and a healthy diet 
are also critical in childhood and adolescence. Parents 
must model good eating behavior and make good food 
purchases. Despite the convenience and inexpensive price 
of many fast-food meals, parents must make the added 
effort to find and to prepare well-balanced and healthy 
meals, providing plenty of fresh fruits and vegetables and 
less than 30% of total calories as fat. Fruit juice is often 
an unrecognized culprit in childhood obesity and is not a 
substitute for fresh fruits.
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C H A P T ER  120

The Limping Child

CLINICAL CASE PROBLEM 1

An 18-Month-Old with Pain While Walking

An 18-month-old boy is brought in by his parents 
because for the past week, he has cried whenever they 
put him down to walk. They deny any recent injury or 
illness for the child.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The differential diagnosis of limp in this young child 
includes which of the following?

 a.  urinary tract infection
 b.  septic arthritis of the hip
 c.  fracture
 d.  puncture wound of the foot
 e.  all of the above

 2.  Foot problems in children include which of the 
following?

 a.  puncture wounds
 b.  avascular necrosis of the navicular head
 c.  stress fracture
 d.  infarction of second metatarsal
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 5-Year-Old with Fever, Fatigue,  
and Pain in Leg

A 5-year-old has fever and fatigue and refuses to bear 
weight on the right leg. You suspect septic arthritis.

 3.  Which laboratory finding would you expect with sep-
tic arthritis?

 a.  elevated C-reactive protein
 b.  normal erythrocyte sedimentation rate
 c.  low peripheral white blood cell count
 d.  high glucose concentration in joint fluid
 e.  significantly low platelet count

 4.  What other condition(s) should you consider in this 
child on the basis of the history?

 a.  compound fracture
 b.  viral synovitis
 c.  Legg-Calvé-Perthes disease
 d.  osteomyelitis
 e.  b and d

CLINICAL CASE PROBLEM 3

A 12-Year-Old with a Limp and Thigh Pain

A 12-year-old develops a limp and complains of right 
thigh pain.

 5.  What conditions should be included in the differential 
diagnosis?

 a.  transient synovitis
 b.  slipped femoral capital epiphysis (SCFE)
 c.  fracture
 d.  gonococcal arthritis
 e.  all of the above

 6.  Osgood-Schlatter disease is:
 a.  found in young children but not in teenagers
 b.  a condition affecting the patellar tendon insertion 

into the tibial tubercle
 c.  best treated with surgery
 d.  viral in origin
 e.  treated surgically

http://www.cdc.gov/healthyyouth/obesity/facts.htm
http://www.cdc.gov/healthyyouth/obesity/facts.htm
http://books.nap.edu/catalog/11015.html
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 7.  Which diagnostic modality is correctly paired with 
the condition it can adequately assess?

 a.  ultrasound examination of the hip: developmental 
hip dysplasia

 b.  plain radiograph: Legg-Calvé-Perthes disease
 c.  bone scan: stress fracture
 d.  magnetic resonance imaging (MRI): anterior cruci-

ate ligament tear
 e.  all of the above

CLINICAL CASE PROBLEM 4

A 9-Year-Old Boy with Leg Pain

A 9-year-old boy comes to your office with his mother. 
He complains of a recurrent pain at night in both 
legs. The pain wakes him from sleep sometimes. It is 
described as a “deep pain.” The pain is bilateral. There 
is no associated fever, chills, limp, or other symptoms. 
There is no pain during the day. He has had no signif-
icant medical illnesses. On examination, the child has 
no leg or joint swelling, instability, limp, or leg length 
discrepancy.

 8.  What is the most likely diagnosis in this child?
 a.  slipped capital femoral epiphysis (SCFE)
 b.  Legg-Calvé-Perthes disease
 c.  osteogenic sarcoma
 d.  Ewing sarcoma
 e.  growing pains

 9.  What is the preferred treatment for this condition?
 a.  surgical fixation
 b.  bracing
 c.  narcotic analgesics
 d.  radiotherapy
 e.  none of the above

 10.  Regarding limb pain in children, which of the follow-
ing statements is (are) true?

 a.  limb pain is a common complaint in children
 b.  there is frequent association between limb pain, 

headache, and abdominal pain
 c.  there is frequently an association between limb 

pain in children and pain of other family members
 d.  there is frequently an emotional component to 

limb pain in children
 e.  all of the above

 11.  The following are criteria for a common childhood 
orthopedic problem:

 –  the condition occurs as a result of acute trauma or 
in a more subtle manner over time;

 –  the typical patient is a somewhat overweight and 
sedentary teenage boy;

 –  pain is located either in the groin or on the medial 
side of the knee;

 –  the hip is held in abduction and external rotation, and 
there is marked limitation of internal rotation; and

 –  the diagnosis can be made by radiograph.

    Which of the following conditions is described by 
these criteria?

 a.  SCFE
 b.  Legg-Calvé-Perthes disease
 c.  osteogenic sarcoma
 d.  Ewing sarcoma
 e.  growing pains

 12.  What is the preferred treatment for the condition 
described in question 11?

 a.  surgical fixation
 b.  bracing
 c.  amputation
 d.  antiinflammatory medications and observation
 e.  none of the above

ANSWERS

 1.  e. Causes of limp in young children include puncture 
wounds, sprain, bruise, synovitis, and fracture. As many 
as 20% of young children with a limp have an unsus-
pected fracture. Spiral fractures of the distal third of 
the tibia can be unsuspected and the result of a seem-
ingly minor injury. Other common fractures in chil-
dren include torus or buckle fractures from impaction 
injuries and greenstick fractures from direct trauma.

 2.  e. Any of these conditions can occur in a young 
child and should be considered during evaluation of 
limp or refusal to walk.

 3.  a. Septic arthritis is characterized by refusal to 
bear weight; fever; and elevation in white blood cell 
count, C-reactive protein, and erythrocyte sedimen-
tation rate. Ultrasonography can aid in diagnosis 
and in guiding joint aspiration. Fluid aspirated from 
joints suspected of infection should be sent for the 
following laboratory studies: cell count and differ-
ential, glucose concentration, culture and sensitivity, 
Gram stain, and crystal examination. Glucose levels 
in infected joint fluid are usually low. Any patient 
with suspected septic arthritis should be admitted for 
immediate workup and treatment.

 4.  e. In the 4- to 10-year age range, fracture, puncture, 
sprain, bruising, viral synovitis, septic arthritis, osteo-
myelitis, Legg-Calvé-Perthes disease, tumor, and 
juvenile rheumatoid arthritis should be in the differ-
ential diagnosis. However, Legg-Calvé-Perthes dis-
ease usually is manifested not with fever and fatigue 
but instead with a painful limp. Compound frac-
tures or open fractures occur when the bone punc-
tures through the skin and should not be a difficult 
diagnosis.
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 5.  e. Transient synovitis should be part of the differ-
ential diagnosis for limp in children of all ages. All 
of these conditions should be considered in older 
children with limp. Gonococcal arthritis can be con-
tracted even at this young age. Referred pain and 
nonspecific complaints are common in children. 
Thigh pain or knee pain is commonly the chief com-
plaint even when the pathologic process is in the hip 
for children.

 6.  b. Osgood-Schlatter disease is a common cause of 
knee pain in adolescent athletes. Pain and tenderness 
occur just below the knee and can be bilateral. The 
quadriceps inserts into the patellar tendon, and this 
tendon inserts into the tibial tubercle. As the quad-
riceps tendon grows, the tendon insertion is stressed 
and becomes inflamed. Treatment is rest and ice; the 
condition usually resolves by 16 years of age when the 
growth spurt is ending.

 7.  e. All of these modalities are appropriate to assess 
the conditions listed.

 8.  e. This child has typical “growing pains” or idio-
pathic limb pain. Growing pains occur in 15% to 
30% of otherwise normal children. They consist of 
deep pain often in the lower limbs that can be severe 
enough to wake the child from sleep. The pains 
occur intermittently, are often bilateral, poorly local-
ized, and usually completely gone in the morning. 
The pains can sometimes be aggravated by heavy 
exercise during the day, but daytime pain is never 
a regular characteristic of growing pains. They can 
be improved by nonpharmacologic therapies such as 
heat, massage, and physiotherapy. The cause of grow-
ing pains is unknown. There often can be a psycho-
logical component to growing pains as there seems to 
be a relationship between limb pain, abdominal pain, 
and headaches in children who have siblings or par-
ents with pain.

 9.  e. Treatment consists of reassuring the family about 
the benign, self-limited course of the condition. Con-
servative treatment such as heat and an analgesic can 
be provided. Although avoidance of any activities that 
seem to aggravate the condition should be advised, 
this must be balanced against the positive benefits of 
maintaining some type of exercise program. Inform 
the family that if clinical features change, the child 
should be brought back to the office for reevaluation.

 10.  e. Limb pain is a common presenting complaint 
in primary care practice. It is estimated to account 
for 5% to 10% of pediatric visits. With limb pain in 
childhood, there is frequently an emotional compo-
nent. There is a relation between growing pains and 
headache and abdominal pain in children with these 
symptoms, who often come from “pain-prone” fami-
lies. The parents often have had pain as children that 
sometimes persisted into adulthood. In up to 33% of 
cases, this “childhood pain syndrome” persists.

 11.  a. Slipped capital femoral epiphysis is most likely. 
Physiologically, SCFE occurs before the epiphyseal 
plate closes and usually at a time before and during 
the maximal pubertal growth spurt (13 to 15 years 
of age in boys and 11 to 13 years of age in girls). 
This condition is the most common adolescent hip 
disorder. Obesity is present in 80% of children with 
this disorder. It is more common in boys. In nearly 
50% of cases, both hips will ultimately be affected 
and therefore treatment usually involves prophylactic 
fixation of the contralateral hip also.

 12.  a. SCFE is an orthopedic emergency. Immediate 
hospitalization and operative fixation are indicated. 
Stabilization of the SCFE is essential if acute or 
gradual slipping is to be prevented. In severe and 
poorly aligned SCFE, osteotomies may be required 
to realign and stabilize the hip. Prompt intervention 
is also required to minimize avascular necrosis of the 
femoral head which may result from slippage, affect-
ing the blood supply of the hip.

SUMMARY

 1.  Limp is defined as abnormal gait because of pain.
    Pain can be referred, and children are not always accu-

rate at pointing to the source or site of pain. A detailed 
history and physical examination are required, includ-
ing analysis of gait, and radiographs may be needed.

A child with a limp is a common presentation in fam-
ily medicine. History and physical examination are crit-
ical. A careful observation of gait and preferred position 
of the affected leg will aid in diagnosis. Frequent follow- 
up is often critical to ensure that a condition is benign. 
The most important distinction to be made is between 
urgent and nonurgent conditions. Patients with nonur-

gent conditions can be reassured, treated with conserva-
tive measures, and observed closely. Growing pains are 
a common cause of leg pain in children. Growing pains 
are characterized as bilateral leg pain that occurs only 
at night (with no daytime limp or pain). If these crite-
ria are not met, further workup should be done to rule 
out more serious causes of nighttime leg pain because 
it could be disastrous to misdiagnose serious disease as 
growing pains.

If there is no history of trauma, plain films are usu-
ally normal; plain radiography is all that is needed to 
diagnose SCFE. Ultrasonography detects transient 
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synovitis, and plain radiography is not needed in this 
case. Ultrasonography can also detect osteomyelitis 
and Legg-Calvé-Perthes disease. Joint aspiration is 
sometimes needed for diagnosis. Aspiration is partic-
ularly helpful in the case of fever, elevated C-reactive 
protein, elevated erythrocyte sedimentation rate, re-
fusal to bear weight, and high serum white blood cell 
count. These factors are suggestive of septic arthritis. 
Blood culture specimens should be obtained when 
septic arthritis or osteomyelitis is suspected. Joint flu-
id should be sent for cell count, differential, glucose 
concentration, culture and Gram stain, and crystal ex-
amination.

A bone scan can be helpful in children with sus-
pected stress fractures. It can be helpful when the child 
limps but physical examination is nonfocal. Radiation 
exposure is high enough in computed tomography 
scanning to limit its use, except in preoperative studies 
for a known fracture and in searching for stress fractures 
in osteopenic children with normal MRI scans.

MRI is also helpful in detecting stress fractures, 
early Legg-Calvé-Perthes disease, and osteomyelitis, 
especially in differentiating osteomyelitis from bone 
infarct.

In the newborn, ultrasonography can detect de-
velopmental dysplasia of the hip. A bone scan detects 
stress fractures or occult fractures, osteomyelitis, and 
Legg-Calvé-Perthes disease. MRI is best for bone tu-
mors and soft tissue problems.

Toddlers with foot problems should be evaluated 
for avascular necrosis of the navicular head and sec-
ond metatarsal infarction. Stress fractures can occur 
in these young children; ingrown toenails can cause a 
limp. Infection after a puncture wound should be eval-
uated for osteomyelitis; Pseudomonas aeruginosa should 
be suspected.

 2.  Common causes of childhood limp by urgency
 a.  Urgent: (i) toxic or transient synovitis, (ii) septic 

arthritis, (iii) osteomyelitis, (iv) Legg-Calvé-Perthes 
disease, (v) SCFE, and (vi) malignant neoplasms 
(uncommon)

 b.  Nonurgent: (i) growing pains, (ii) school phobias, 
(iii) Osgood-Schlatter disease, (iv) osteochondri-
tis dissecans (consultation strongly suggested), (v) 
chondromalacia patellae, and (vi) other patellofem-
oral disorders or syndromes

 3.  The age of the child is helpful in narrowing of the 
diagnosis because certain problems are more common 
in given age groups. Common causes of limp by age 
are shown in the following table.

0-4 years 4-10 years 10-18 years
Fracture Fracture Fracture
Puncture wound Puncture wound —
Sprain, strain, 
bruise

Sprain, strain, 
bruise

Sprain, strain, 
bruise

Viral synovitis Viral synovitis —
Septic arthritis Septic arthritis —
— Osteomyelitis Osteomyelitis
Bone tumor Bone tumor Bone tumor
Hip dysplasia — —
— Juvenile rheuma-

toid arthritis
—

— Legg-Calvé- 
Perthes disease

—

— — Osgood-Schlatter 
disease

— — Slipped capital 
femoral epiphysis

http://emedicine.medscape.com/article/1258835-overview
http://www.fpnotebook.com/rheum/Sx/CsOfLmpInChldrn.htm
http://www.excaliburmed.com/Portals/139802/docs/Limping%20Child-Ages%200-5%20Years.pdf
http://www.excaliburmed.com/Portals/139802/docs/Limping%20Child-Ages%200-5%20Years.pdf
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ADDIT IONAL QUESTIONS

 1.  Congenital causes of limp in children include:
 a.  Legg-Calvé-Perthes
 b.  Slipped capital femoral epiphysis
 c.  Hip dysplasia
 d.  Osteosarcoma

 2.  Osteonecrosis of the femoral head is related to what 
condition:

 a.  Legg-Calvé-Perthes
 b.  Slipped capital femoral epiphysis
 c.  Hip dysplasia
 d.  Osteosarcoma

 3.  Clues that would point to septic arthritis in a child 
would include:

 a.  Acute onset
 b.  History of recent upper respiratory infection
 c.  Synovial fluid white blood cell count above 50,000
 d.  Lowered sedimentation rate

ANSWERS

 1.  c
 2.  a
 3.  c
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C H A P T ER  121

Foot and Leg Deformities

CLINICAL CASE PROBLEM 1

A 3-Month-Old with Crooked Feet

A 3-month-old infant is brought to your office by his 
mother. She states that he has “crooked feet.” She has 
been told by her friend that he will “need a number of 
casts to correct this.” On examination, the infant’s feet 
are everted. The heel position as viewed from behind 
with his feet dorsiflexed is valgus. No other abnormal-
ities are found. The birth weight of the infant was 10 
pounds, 8 ounces. The mother’s pregnancy and deliv-
ery were otherwise unremarkable.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this infant?
 a.  congenital calcaneovalgus
 b.  metatarsus valgus
 c.  metatarsus varus
 d.  talipes equinovarus
 e.  clubfoot

 2.  What is the treatment of choice in this child?
 a.  serial casts
 b.  bilateral osteotomies
 c.  Denis Browne splints
 d.  immediate referral to an orthopedic surgeon
 e.  reassurance and foot exercises

CLINICAL CASE PROBLEM 2

A 4-Week-Old with “Toeing In”

A mother brings her 4-week-old infant to the office for 
assessment of her child’s “toeing in.” She states that 
another physician has told her that this probably will 
require “several casts” to correct. On physical examina-
tion, both feet deviate medially. The feet dorsiflex easily, 
and the heels are in a neutral position. The lateral bor-
ders of the feet are convex.

 3.  What is the most likely diagnosis in this patient?
 a.  calcaneovalgus
 b.  metatarsus varus
 c.  metatarsus valgus
 d.  talipes equinovarus
 e.  clubfoot

 4.  What is the most likely factor predisposing to this 
infant’s problem?

 a.  abnormality at the embryo stage of development
 b.  hereditary susceptibility to the condition

 c.  position of the fetus in utero
 d.  abnormality in the shape of the maternal uterus
 e.  abnormality in the formation of the fetal legs and 

feet

 5.  What is the treatment of choice for the majority of 
patients with the condition described in this case?

 a.  serial casts
 b.  bilateral osteotomies
 c.  Denis Browne splints
 d.  immediate referral to an orthopedic surgeon
 e.  reassurance and foot exercises

CLINICAL CASE PROBLEM 3

A 15-Month-Old with “Bowlegs”

Parents bring their 15-month-old infant into your office 
for an assessment of “his bowlegs.” They note that the 
child has been “bowlegged” since he began to walk 3 
months ago. On examination, the toddler’s feet point 
inward and his knees point straight ahead.

 6.  On the basis of the information provided, what is the 
most likely diagnosis?

 a.  internal tibial torsion
 b.  internal femoral torsion
 c.  metatarsus varus
 d.  fixed tibia vara
 e.  calcaneovalgus

 7.  What is the treatment of choice for this child’s 
problem?

 a.  serial casts
 b.  bilateral osteotomies
 c.  Denis Browne splints
 d.  immediate referral to an orthopedic surgeon
 e.  reassurance and leg exercises

CLINICAL CASE PROBLEM 4

An 18-Month-Old with Twisted Legs

A mother comes to your office with her 18-month-old 
infant. She tells you that her child appears to have “both 
legs twisted inward from the hips.” You examine the 
child and confirm that the mother’s impression appears 
to be correct. The anterior aspect of the patellae is 
directed medially, and the hip appears to have exces-
sive internal rotation.

 8.  What is the most likely diagnosis in this patient?
 a.  internal tibial torsion
 b.  excessive femoral anteversion
 c.  flexible flatfeet
 d.  metatarsus adductus
 e.  metatarsus varus
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 9.  What is the most common cause of intoeing in chil-
dren older than 3 years?

 a.  internal tibial torsion
 b.  excessive femoral anteversion
 c.  metatarsus adductus
 d.  metatarsus varus
 e.  congenital hip dysplasia

 10.  What is the initial treatment of choice for the condi-
tion described in this case?

 a.  serial casts
 b.  bilateral osteotomies
 c.  Denis Browne splints
 d.  immediate referral to an orthopedic surgeon
 e.  watchful waiting

 11.  What is the most common method of measuring the 
degree of the condition described in this case?

 a.  computed tomography scan of the lower leg
 b.  ultrasonography of the lower leg
 c.  biplanar radiography of the lower leg
 d.  magnetic resonance imaging scan of the lower leg
 e.  goniometer

CLINICAL CASE PROBLEM 5

A 6-Month-Old with Crooked Feet

A mother brings her 6-month-old infant to your office 
for assessment. She tells you that her child’s feet are 
“completely crooked” and that there is no way she 
can correct it. On examination, you are unable to dor-
siflex either foot. You notice that the heels are in the 
varus position (medial deviation) and the sole is kidney 
shaped when it is viewed from the bottom.

 12.  What is the most likely diagnosis in this infant?
 a.  talipes equinovarus
 b.  metatarsus adductus
 c.  internal tibial torsion
 d.  clubfoot
 e.  a and d

 13.  Which of the following treatments may be used for 
correction of the condition described in this case?

 a.  posterior medial release of the heel cords
 b.  serial casts
 c.  reassurance and foot exercises
 d.  foot fusion
 e.  a, b, and c

 14.  Which of the following may be associated with the 
condition described in this case?

 a.  congenital dislocation of the hip
 b.  spina bifida
 c.  myotonic dystrophy
 d.  multiple sclerosis
 e.  a, b, and c

CLINICAL CASE PROBLEM 6

A 21-Month-Old Child with Flat Feet

A mother comes to your office with her 21-month-old 
infant. She tells you that he “slaps his feet when he 
walks.” Her father-in-law has informed her that he has 
“flat feet” and instructed her to “be sure the doctor does 
something about it.” You observe the child walking and 
there does seem to be a difference between the contour 
of the foot on weight bearing compared with when the 
child is not weight bearing. Otherwise, the examination 
is normal.

 15.  Assuming that the abnormalities in this child’s feet 
involve arch support and ligamentous laxity, what is 
the most likely diagnosis?

 a.  muscular dystrophy
 b.  cerebral palsy
 c.  flexible flatfeet
 d.  rocker bottom foot
 e.  childhood obesity

 16.  What is the most common difference between weight 
bearing and non–weight bearing in this condition?

 a.  difference in the heel lift
 b.  difference in toe lift
 c.  difference in foot varus
 d.  difference in foot valgus
 e.  difference in sag versus non–sag weight bearing

 17.  Which of the following coexisting conditions is (are) 
associated with this condition?

 a.  muscular dystrophy
 b.  cerebral palsy
 c.  congenital heel cord tightness
 d.  a and c
 e.  a, b, and c

 18.  What is the treatment of choice for the primary con-
dition described in this case?

 a.  corrective orthopedic shoes
 b.  orthotic inserts
 c.  flexible, well-fitted soft shoes
 d.  specially designed shoes
 e.  none of the above

ANSWERS

 1.  a. The most likely diagnosis is congenital calca-
neovalgus. The calcaneovalgus foot is a common 
neonatal foot deformity. It is the result of positional 
confinement in utero. The foot dorsiflexes easily 
because of a stretched and abnormally long heel cord, 
and the heel deviates laterally. This calcaneovalgus 
foot must be differentiated from a congenital verti-
cal talus (congenital convex pes valgus), which is asso-
ciated with neurologic disorders such as spina bifida 
or arthrogryposis in approximately 50% of cases.  
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The vertical talus foot has a “rocker bottom” appear-
ance with a tight heel cord, and it often requires surgery.

 2.  e. Prognosis is excellent; most cases improve spon-
taneously and rapidly. Parents who are uncomfortable 
with the prescription of observation alone should be 
encouraged to exercise the child’s foot at each diaper 
change by stretching the ligaments and stretching the 
dorsal tendons. Only in the rare instance that the foot 
remains severely deformed should corrective casts be 
applied. If the calcaneovalgus foot can be only par-
tially corrected, a flexible flatfoot results.

 3.  b. This child has metatarsus adductus or metatar-
sus varus. They are used synonymously in practice, 
although they describe slightly different variations in 
the forefoot. In both cases, the sole is kidney bean 
shaped (medial deviation), and the foot is easily 
dorsiflexed.

 4.  c. Metatarsus varus may be either bilateral or uni-
lateral; it is most likely secondary to in utero posi-
tioning. Other conditions sometimes associated with 
metatarsus varus are muscular torticollis and congen-
ital hip dysplasia.

 5.  e. Metatarsus varus usually resolves spontaneously; 
this applies to at least 85% of cases. The severity of 
the metatarsus adductus, determined from the exam-
ination, should be documented. Severity is classified 
as follows: category A is mild/flexible, category B is 
moderate/fixed, and category C is severe/rigid. The 
majority of cases fall into the mild/flexible group 
(category A). The parents can be taught to stretch 
the child’s foot by firmly holding and stabilizing the 
heel and stretching the forefoot laterally, holding it 
to a count of five. The exercise can be performed at 
each diaper change. Category B metatarsus adductus 
may need to be treated by serial casting. Category C 
metatarsus adductus may need corrective surgery.

 6.  a. Internal tibial torsion is a normal finding in new-
borns. The mean tibial torsion at maturity is 15 to 20 
degrees. At birth, the mean tibial torsion is 5 degrees, 
that is, 10 to 15 degrees inward compared with that 
of adults. Internal tibial torsion is usually manifested 
at walking age, and affected children have an inward 
foot progression angle. When the child walks, it can 
be observed that the kneecaps point forward but the 
foot points inward. Internal tibial torsion is thus 
a physiologic bowing of the lower extremities pro-
duced by the external rotation of the femur and inter-
nal rotation of the tibia.

 7.  e. The natural history of internal tibial torsion is 
spontaneous resolution in more than 95% of chil-
dren. Internal tibial torsion usually resolves by 7 or 8 

years of age, at which time the rotator conformation 
of the bones is largely established. Reassurance and 
leg exercises are the treatment of choice for the man-
agement of internal tibial torsion.

 8.  b. The most likely diagnosis is excessive femoral 
anteversion.

 9.  b. The most common cause of intoeing in children 
older than 3 years is excessive femoral anteversion. 
The femoral neck is normally anteverted 10 to 15 
degrees with respect to the axis of the femoral con-
dyles in the knee of adults. The femoral neck is more 
anteverted in children. In one large study, the aver-
age degree of anteversion of the femur in children 
between the ages of 3 months and 12 months was 39 
degrees, and it was 31 degrees in 1- and 2-year-old 
children.

 10.  e. The treatment of choice in children with exces-
sive femoral anteversion is watchful waiting. In 90% 
to 95% of children, the degree of anteversion will 
decrease progressively to a level that is both within 
the normal range and acceptable to the parents.

 11.  c. A number of techniques have been devised to 
accurately measure the degree of femoral antever-
sion. The most commonly used techniques involve 
biplanar radiography. In children in whom excessive 
femoral anteversion is the cause of intoeing, the typi-
cal clinical finding is that the child is observed to walk 
with his or her patellae and feet pointing inward. 
The clinical diagnosis is made by having the child 
lie prone or supine with the hips extended and exter-
nally rotating the hip. In children with excess femoral 
anteversion, most of the arc of rotation of the hip will 
be inward.

 12.  e. This child has talipes equinovarus (clubfoot). 
When a child develops clubfoot, you notice the fol-
lowing: (1) the inability to dorsiflex the clubfoot (heel 
equines), (2) the presence of heel varus (medial devi-
ation), and (3) a sole that is kidney shaped (forefoot 
and midfoot adductus). Mild cases of clubfoot can 
be attributed to deformation caused by intrauterine 
compression, whereas more severe, fixed cases are 
usually secondary to underlying anatomic abnormal-
ities, such as an abnormal talus.

 13.  e. Treatments a, b, or c may be used, depending on 
severity of the clubfoot. The proportion of children 
requiring corrective surgery varies from 50% to 75% 
depending on severity.

 14.  e. Accompanying deformities with talipes equino-
varus include congenital dislocation of the hip, spina 
bifida, myotonic dystrophy, and arthrogryposis.



CHAPTER 121  Foot and Leg Deformities 611

 15.  c. This child has flexible flatfeet. The flexible flat-
foot is extremely common, with an incidence ranging 
from 7% to 22%.

 16.  e. The condition is often hidden by normal adipose 
tissue and usually becomes noticeable after the child 
begins to stand. The most common cause of flexible 
flatfoot is ligamentous laxity, which allows the foot to 
sag with weight bearing. Children often present with 
accompanying hyperextension of fingers, elbows, 
and knees and a family history of flatfeet caused by 
ligamentous laxity. A child with flexible flatfeet sec-
ondary to ligamentous laxity can form a good arch 
when asked to stand on tiptoe. The heel rolls into a 
varus position (medial deviation) on tiptoe, and good 
strength of the ankle and foot muscles is assured. 
When the child walks, the difference that can be seen 

immediately is that when the child is not bearing 
weight, there is an arch. When the child is bearing 
weight, there is no arch.

 17.  e. Although flexible flatfeet are usually not asso-
ciated with any secondary conditions (i.e., primary 
flexible flatfeet), it must be recognized that flexible 
flatfeet can be secondary to muscular dystrophy, mild 
cerebral palsy, or congenital tightness of the heel 
cords.

 18.  e. Although many treatments have been advocated 
for flatfeet (corrective shoes, custom orthotics, cor-
rective inserts, and flexible flatfoot wear), none has 
been shown to be better than no treatment or watch-
ful waiting.

SUMMARY

 1.  Prevalence of foot and leg deformities: common (up to 
10% of infants)

 2.  Most common foot problems in infants and children
 a.  Congenital calcaneovalgus foot: common neona-

tal foot deformity. It results from the fetal position 
in utero. The foot has a banana-shaped sole (lat-
eral deviation) and dorsiflexes easily because of a 
stretched, abnormally long heel cord and a heel that 
deviates laterally. No intervention is beneficial.

 b.  Metatarsus adductus (metatarsus varus): most com-
mon congenital foot deformity. The sole is kidney 
bean shaped (medial deviation), and the foot is eas-
ily dorsiflexed. Treatment consists of foot exercises 
and watchful waiting.

 c.  Talipes equinovarus (clubfoot): characterized by 
the inability to dorsiflex the foot, the presence of 
a heel varus (medial deviation), and a sole that is 
kidney bean shaped when it is viewed from the bot-
tom. The tarsal navicular position is abnormal. A 
tight heel cord is exceedingly common. Many cases 
are caused by intrauterine position. Treatment with 
either serial casts or surgical posterior medial heel 
cord releases is usually required.

 d.  Internal tibial torsion: the entire foot points inward 
and the patella points straight ahead. Treatment 
usually consists of normal activity with watchful 
waiting.

 e.  Excessive femoral anteversion: the entire leg turns 
in so that both the patella and the foot are fac-
ing medially (medial femoral torsion or increased 
anteversion of the hips). Treatment usually consists 
of normal activity with watchful waiting.

 f.  Flexible flatfeet: when the foot is not bearing 
weight, the arch of the foot is preserved. When the 
child is bearing weight, the arch of the foot is not 
preserved. Treatment usually consists of normal 
activity with watchful waiting.

 3.  Assessment of any child with foot or leg deformity 
requires a thorough pregnancy and birth history, 
with care taken to elicit any history of complications, 
including oligohydramnios. Physical examination must 
include observation of the child during normal activ-
ity. A thorough examination of the musculoskeletal 
system should include observation of foot varus versus 
foot valgus and also the flexibility of varus or valgus 
deformity. A neurologic examination is also essential. 
Parent education should be provided. Parents should 
be given information about the importance of ade-
quate exercise, and they should be discouraged from 
limiting the child’s normal activities if the diagnosis 
is one that does not require intervention. Close fol-
low-up, possibly more frequently than the usual well-
child visit schedule, and, if needed, consultation with a 
pediatric orthopedist should be considered.
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ADDIT IONAL QUESTIONS

 1.  Rotational foot deformities in kids include:
 a.  Metatarsus adductus
 b.  Genu valgum
 c.  Genu varus
 d.  Rocker bottom feet

 2.  The most common congenital foot deformity is:
 a.  Metatarsus adductus
 b.  Metatarsus varus
 c.  Clubfoot
 d.  Internal tibial torsion

 3.  The following characteristics differentiate clubfoot 
from metatarsus adductus (MTA):

 a.  Rocker bottom foot present only with clubfoot
 b.  MTA alone has medial deviation
 c.  Clubfoot has pronounced limitation of dorsiflexion
 d.  They can only be differentiated with radiography

ANSWERS

 1.  a
 2.  a
 3.  c
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C H A P T ER  122

Mononucleosis

CLINICAL CASE PROBLEM 1

Pharyngitis with Hepatosplenomegaly

A previously healthy 16-year-old girl is brought to your 
office for an urgent care visit. She complains of a severe 
sore throat for the past 3 days. Yesterday, she devel-
oped a fever with temperature to 38.8° C and noticed 
pus on her tonsils. Her mother kept her home from 
school and she “has just been lying around.” She has 
a history of asthma, but the patient says that she “only 
uses the inhalers before she plays lacrosse.” She denies 
previous hospitalizations or surgery. Her immunizations 
are current.

On examination, her temperature is 38.6° C, oxygen 
saturation is 99%, and pulse is 80 beats per minute. 
Pharyngeal exudate and lymphadenopathy are noted 
in the posterior cervical and auricular areas. Neuro-
logic examination is nonfocal; Brudzinski and Kernig 
signs are absent. Auscultation reveals that the heart is 
regular in rate and rhythm, and no expiratory wheeze 
is present. She has a small, palpable mass in the left 
upper quadrant of the abdomen. The liver is 1 cm 
below the costal margin and mildly tender.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this point, which of the following is least likely to 
be the diagnosis?

 a.  hepatitis A
 b.  group A β-hemolytic strep
 c.  infectious mononucleosis (IM)
 d.  acute asthma exacerbation
 e.  gonococcal pharyngitis

 2.  Which of the following questions is least pertinent at 
this time?

 a.  has she had a recent diphtheria–tetanus–acellular 
pertussis (DTaP) booster?

 b.  is the patient sexually active?
 c.  has she been exposed to anyone with strep throat?
 d.  has she had any gastrointestinal symptoms or 

recent foreign travel?
 e.  does she have stridor or problems breathing 

because of the sore throat?

On further questioning, the patient states that she 
recently returned from a music camp in Vermont. With 
her mother out of the room, she denies that she has had 
sexual intercourse but admitted she may have kissed one 
of the male campers. She has no history of recurrent strep 
pharyngitis, nor is anyone in her immediate family ill. 
She denies jaundice or diarrhea.

 3.  Which of the following tests would not be necessary 
at this time?

 a.  gonococcal swab of the pharynx
 b.  rapid test for group A β-hemolytic strep
 c.  Western blot for human immunodeficiency virus 

(HIV)
 d.  monospot
 e.  hepatitis panel

 4.  A monospot test is ordered and the result is negative. 
Which statement is false?

 a.  the monospot test is a form of heterophil antibody 
test

 b.  the test is less sensitive in patients younger than 12 
years

 c.  the patient is unlikely to have IM because of the 
high sensitivity of the test

 d.  the test is less accurate in the first weeks of illness
 e.  the heterophil antibody response is caused by 

immunoglobulin M (IgM)

 5.  Additional laboratory results are available, including 
a negative rapid strep test result. A complete blood 
count with differential is done. Which of the follow-
ing is most predictive of IM?

 a.  the presence of more than 50% lymphocytes
 b.  more than 50% lymphocytes combined with more 

than 10% atypical lymphocytes
 c.  less than 10% atypical lymphocytes
 d.  the presence of more than 40% neutrophils

 6.  IM is sometimes strongly suspected by history and 
physical examination, but the heterophil antibody 
test result is negative. Which serologic pattern best 
supports a diagnosis of acute IM?

 a.  a negative Epstein-Barr nuclear antigen (EBNA)
 b.  a positive anti-EBNA and a negative viral capsid 

antigen (VCA) IgM
 c.  elevated antibody levels against VCA IgG and 

VCA IgM
 d.  low level of VCA IgG and a negative test result for 

VCA IgM
 e.  negative VCA test results for both IgG and IgM

 7.  Transmission routes for IM include all except which 
of the following?

 a.  feces
 b.  blood
 c.  solid organs
 d.  saliva
 e.  genital secretions

 8.  Which of the following statements about Epstein-
Barr virus (EBV) is true?

 a.  EBV replicates primarily in T lymphocytes
 b.  intermittent excretion of EBV occurs for 6 months 

after initial infection
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 c.  EBV is a betaherpesvirus
 d.  EBV is not the only cause of mono-like illness
 e.  EBV is communicable for only 3 to 5 days

 9.  Which of the following statements about EBV is 
correct?

 a.  humans are the only source of EBV
 b.  mononucleosis tends to occur most frequently in 

late winter and early spring
 c.  viral particles are not viable in oral secretions for 

several hours outside the body
 d.  endemic infections are uncommon in group set-

tings of young adults (i.e., boarding school and the 
military)

 10.  Which of the following demographic statements 
about EBV is true?

 a.  EBV infection in developing countries most often 
affects the 15- to 25-year-old age group

 b.  the majority of children in industrialized countries 
are exposed to EBV by the age of 2 years

 c.  high socioeconomic status is associated with EBV 
seropositivity during the adolescent years

 d.  EBV has four distinct subtypes
 e.  dual infection with types 1 and 2 occurs mostly in 

individuals infected with HIV

CLINICAL CASE PROBLEM 2

Pharyngitis, Fever, and Lymphadenopathy

During your shift in the emergency department, an 
18-year-old man is brought in by his girlfriend. He 
appears acutely ill. He is febrile (temperature, 39.2° C), 
blood pressure is 80/40 mm Hg, and pulse is 130 beats 
per minute. On initial examination, he is in respiratory 
distress with an oxygen saturation of 88%. His orophar-
ynx shows exudative obstructive tonsillar hypertrophy. 
Lymphadenopathy is noted in the posterior auricular 
chain.

According to his girlfriend, the patient had a sore 
throat that worsened during the past 2 or 3 days. She 
states that he is generally in good health. He has no 
medical issues, has never had surgery, and takes no 
medications. He is allergic to penicillin, which was 
discovered 2 days ago when he got a prescription for 
penicillin VK to treat a tooth abscess. He developed a 
generalized rash but did not have breathing problems 
or angioedema. His dentist was concerned because the 
patient had previously taken penicillin without incident. 
The patient recently returned home from college for 
summer vacation.

 11.  At this point, what is the most important action to 
take?

 a.  conduct a thorough physical examination
 b.  order both rapid strep and heterophil antibody 

tests

 c.  emergently give subcutaneous epinephrine, Solu-
Medrol, and Benadryl to manage acute penicillin 
anaphylaxis

 d.  make definitive plans for airway management, 
which may include tracheostomy if intubation is 
unsuccessful

 e.  order a cross-table neck radiograph to assess the 
risk of impending airway compromise

 12.  Flexible laryngoscopy shows diffuse swelling of the 
palatal and pharyngeal wall, supraglottis, and epi-
glottis. He is successfully intubated, sedated, and 
placed on 100% oxygen. Heterophil antibody testing 
obtained after intubation is positive. Which of the 
following interventions is indicated at this time?

 a.  intravenous acyclovir
 b.  intravenous corticosteroids
 c.  acetaminophen
 d.  intravenous ranitidine
 e.  intravenous valacyclovir

 13.  Which of the following statements about steroid use 
is false?

 a.  several trials demonstrate that steroids provide ini-
tial relief of sore throat at 12 hours but that the 
benefit does not last longer than 2 to 4 days

 b.  there is currently not enough evidence to recom-
mend steroid treatment for symptom control in 
uncomplicated IM

 c.  the effectiveness of steroid treatment for post-IM 
fatigue is uncertain

 d.  patients with acute IM who receive corticoste-
roids are less likely to be admitted, are less likely to 
develop complications, and have shorter hospital-
izations than those who do not receive steroids

 e.  factors associated with steroid use include more 
than one physician encounter, inpatient admis-
sion, and otolaryngology consultation

 14.  Central nervous system complications from EBV 
infections include all except which of the following?

 a.  transverse myelitis
 b.  optic neuritis
 c.  encephalitis
 d.  seizures
 e.  cranial nerve palsies

 15.  EBV is associated with all except which of the 
following?

 a.  nasopharyngeal carcinoma
 b.  Burkitt lymphoma
 c.  Hodgkin disease
 d.  non-Hodgkin disease
 e.  chronic fatigue syndrome

 16.  Which of the following statements about IM is true?
 a.  patients with IM are unlikely to have splenomegaly
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 b.  the risk of splenic rupture is 0.5% to 1%
 c.  most ruptures occur between weeks 4 and 6 of 

infection
 d.  physical examination is superior to ultrasound 

examination for diagnosis of splenomegaly
 e.  splenic rupture may occur nontraumatically

 17.  Which of the following is the best advice for the 
athlete who wishes to return to play after having 
mononucleosis?

 a.  patients should avoid athletics for a minimum of 4 
weeks

 b.  patients should not participate in athletics until 
they are asymptomatic

 c.  avoidance of athletics is recommended until the 
patient is asymptomatic and a minimum of 3 weeks 
has passed

 d.  if ultrasound examination rules out splenomegaly, 
the patient can return to play

 e.  participation in noncontact sports does not have 
risk of splenic rupture

ANSWERS

 1.  d. The patient has a history of asthma but has not 
had to use inhalers frequently. She has never been 
hospitalized or intubated for an exacerbation. From 
the history, her asthma fits an exercise-induced pat-
tern. With normal vital signs and no acute pulmonary 
findings, acute asthma exacerbation is an unlikely 
cause of her symptoms.

 2.  a. Because immunizations are stated to be current, 
the likelihood of diphtheria is low. A booster dose of 
DTaP is required between the ages of 12 and 15 years. 
Infections with Corynebacterium diphtheriae have a 2- to 
4-week incubation period. This infection is generally 
manifested with pharyngitis and cervical lymphade-
nopathy. A distinctive exudative gray-white membrane 
extending to the soft palate is characteristic of this infec-
tion. Serosanguineous nasal drainage is also common.

 3.  c. Although acute HIV seroconversion can cause 
sore throat, fatigue, and low-grade fever, it is an 
unlikely diagnosis given the patient’s negative history 
for sexual intercourse. If the veracity of the history 
is in question, the appropriate screening test is an 
enzyme-linked immunosorbent assay. Western blot 
is used to confirm a positive screening test result 
for HIV. Gonococcal pharyngitis causes severe sore 
throat, fever, and characteristic greenish pharyngeal 
exudate. A pharyngeal swab is indicated in patients 
at risk for gonorrhea through receptive oral sex. 
Because both IM and group A β-hemolytic strep 
share symptoms of exudate, lymphadenopathy, and 
palatine petechiae, a rapid strep swab and monospot 
are indicated. Hepatitis A is associated with symp-
toms of fatigue, recent travel, and malaise.

 4.  c. The monospot, which is a form of heterophil 
antibody test, reacts to IgM and becomes positive 
during the first 2 weeks of infection. The false-neg-
ative rate approaches 25% during the initial week, 
decreases to 5% to 10% during the second week, 
and is approximately 5% during the third week. Het-
erophile antibody tests are less sensitive in patients 
younger than 12 years of age (positive in 25% to 50% 
of patients in this age group). In older patients, the 
test detects IM in 71% to 91% of patients. Because 
the patient has been sick for only 3 days, the result 
may be a false negative.

 5.  b. Hoagland criteria for IM mandate at least 10% 
atypical lymphocytes and at least 50% lymphocytes 
in addition to fever, lymphadenopathy, pharyngi-
tis, and positive serologic test result. Although very 
specific, the criteria frequently exclude patients who 
actually have IM. A retrospective pilot study com-
pared lymphocyte and white blood cell counts with 
the monospot test for the diagnosis of acute IM.

 6.  c. Antibody testing for VCA and anti-EBNA is per-
formed when the result of heterophil testing is nega-
tive but clinical presentation suggests IM. VCA IgG 
antibodies are high during initial infection. Levels 
then decrease and persist for life. VCA IgM antibod-
ies indicate acute infection of recent onset. VCA IgM 
levels dissipate over time. Anti-EBNA becomes posi-
tive 6 to 8 weeks to months after infection. Negative 
VCA for both IgG and IgM suggests infection from 
a source other than IM. The IgG spike during early 
infection and the presence of IgM antibodies indicate 
acute IM.

 7.  a. EBV infection is usually subclinical. The virus 
establishes a persistent infection in lymphocytes and 
is then excreted in low levels in saliva. EBV is also 
transmitted through blood and solid organs. Patients 
with recently confirmed EBV infection or with an 
infection clinically resembling EBV infection should 
be counseled not to donate blood or organs. EBV 
viral particles are found in both female and male 
genital secretions, although this is not considered a 
major route of transmission. EBV is not transmitted 
through feces.

 8.  d. Intermittent excretion of EBV occurs in affected 
individuals throughout their lifetime. It is unknown 
how long a person may transmit the infection once 
he or she is infected. Although replication primarily 
occurs in β-lymphocytes, epithelial cells in the phar-
ynx and parotid duct may also sustain EBV growth. 
EBV is a gammaherpesvirus of the genus Lymphoc-
ryptovirus and is the most common but not the only 
cause of mono-like illness.
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 9.  a. Mononucleosis has no seasonal predilection. 
Humans are the sole source of EBV. Spread is usually 
by close personal contact (i.e., saliva). The virus lives 
in secretions for several hours outside the body. EBV 
transmission by blood transfusion is less common, 
but it is a concern in organ transplantation. The incu-
bation period is a lengthy 30 to 50 days. Outbreaks in 
institutional settings with groups of young people are 
common.

 10.  e. EBV seroconversion occurs in two waves. The 
first peak occurs from the ages of 2 to 4 years, and a 
second peak occurs at approximately 15 years of age. 
Demographic factors influence when infection is most 
likely to occur. In nonindustrialized countries, most 
children are exposed to EBV by the age of 2 years. 
Seroconversion is shifted toward older age groups in 
industrialized societies. High socioeconomic status 
increases the probability of EBV seronegativity in 
late adolescence. EBV subtypes are identified as type 
1 and type 2 (also A and B). Type 1 is more prevalent 
worldwide. Type 2 is more often found in Africa and 
is less common in heterosexual men. Concomitant 
infection with types 1 and 2 is associated with HIV 
seropositivity.

 11.  d. Planning for definitive airway management is crit-
ical. The working diagnosis indicates IM. Although 
significant airway compromise is rare, it occurs in 1% 
to 3.5% of cases. Intubation with fiberoptic laryngos-
copy is indicated secondary to the patient’s airway 
compromise. If intubation attempts are unsuccessful, 
a tracheostomy may become necessary. Although it is 
important to complete the physical examination and 
to order confirmatory blood work, the compromised 
airway takes precedence. Choices c and e are not 
indicated. Because penicillin causes a morbilliform 
rash in patients with IM, it is unlikely that the patient 
has a true penicillin allergy.

 12.  b. Corticosteroids for IM are indicated in patients 
with impending airway compromise, hemophago-
cytic syndrome, hemolytic anemia, massive spleno-
megaly, or myocarditis. Options include intravenous 
dexamethasone 0.5 mg/kg or equivalent doses of 
methylprednisolone given every 8 hours for at least 
24 to 48 hours. Acetaminophen is appropriate for 
fever control but is less urgent than steroids at this 
time. Neither acyclovir nor valacyclovir shows con-
sistent clinical benefit, although they may be useful 
in patients with EBV-induced lymphoproliferative 
problems after organ transplantation. Ranitidine 
shows no benefit for treatment of IM.

 13.  d. No apparent increases or decreases in admission 
rates, length of hospitalization, or complications 

are found between patients with IM who are given 
steroids and those who are treated conservatively. 
Although steroids provide relief of sore throat symp-
toms in the first 12 hours, the benefit is not seen after 
2 to 4 days. One trial demonstrated that steroids 
may improve fatigue after 1 month, but it combined 
steroids with valacyclovir. Patients who have more 
contact with the health care system, specialty consul-
tation, or admission are more likely to be treated with 
steroids. There is not enough evidence to recommend 
use of steroids for symptom control in uncomplicated 
IM.

 14.  d. EBV infection causes several neurologic compli-
cations, including Guillain-Barré syndrome, trans-
verse myelitis, meningitis, encephalitis, optic neuritis, 
and cranial nerve palsies.

 15.  e. EBV is linked with several lymphoproliferative 
abnormalities of the B and T lymphocytes. Burkitt 
lymphoma is a B-lymphocyte tumor primarily 
found in central Africa. Nasopharyngeal carcinoma 
is seen most often in Southeast Asia. Both Hodgkin 
and non-Hodgkin lymphomas are linked to EBV. 
Immunocompromised people and organ transplant 
recipients are at higher risk, especially in the case of 
liver and heart transplantation. Approximately 10% 
of patients with IM develop postinfection fatigue, 
although an association between EBV and chronic 
fatigue syndrome is uncertain.

 16.  e. Some degree of splenomegaly is likely to be 
present in IM. Most patients do not have evidence 
of splenomegaly on physical examination. Although 
ultrasonography is more sensitive in detecting sple-
nomegaly, routine ultrasound examination is not 
indicated. The risk of splenic rupture is 0.5% to 
1%, with the majority of cases occurring during the 
first 3 weeks. Rupture often occurs by nontraumatic 
mechanisms.

 17.  c. The current recommendations are that participa-
tion in athletics should be restricted until the patient 
is asymptomatic and at least 3 weeks have elapsed. 
Longer time frames of 6 weeks or more have been 
suggested by some. Although ultrasound examina-
tion is better than clinical examination for detection 
of splenomegaly, the number needed to treat, the 
cost, and the fact that the risk of rupture decreases 
significantly after 1 month make this option imprac-
tical. Because nearly half of splenic ruptures are 
atraumatic in etiology, noncontact sports are also not 
recommended.
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SUMMARY

Infectious mononucleosis is common in adolescents and 
young adults in industrialized societies. IM is caused by 
exposure to EBV, a gammaherpesvirus. The infection 
is often subclinical in young children, with EBV estab-
lishing a persistent presence in the β-lymphocytes. Low-
level viral excretion continues throughout life. Exposure 
to EBV is generally from close contact, usually saliva, 
although EBV is identified in genital secretions of males 
and females and in blood and solid organ transplants. 
There are two peaks of exposure: the first from 2 to 4 
years and the second at around 15 years. In nonindustri-
alized countries, the majority of children are exposed to 
EBV by 2 years of age. In adolescents in socioeconom-
ically privileged Western cultures, seronegativity into 
young adulthood is not uncommon. By age 25, 90% of 
the U.S. population has been infected by EBV.

Symptoms of IM include sore throat, lymphadenopa-
thy (commonly posterior cervical and posterior auricular 
nodes), tonsillar enlargement, and fever. Palatal pete-
chiae, hepatosplenomegaly, and exudative pharyngitis are 
common. The spectrum of disease is broad, ranging from 
subclinical infection to possible death. The incubation 
period is 30 to 50 days. The differential diagnosis of IM 
includes group A β-hemolytic streptococcal pharyngitis, 
paratonsillar abscess, acute cytomegalovirus infection, 
HIV infection, toxoplasmosis, and hepatitis.

Several diagnostic tests are available to diagnose IM. 
The initial test is generally the heterophil antibody test 
(monospot) in latex agglutination or solid-phase immu-
noassay form. The heterophil antibody response is 
caused by the presence of IgM. The antibodies develop 
within the first week and peak in weeks 2 to 5. Although 
it is relatively specific, the test has a false-negative rate as 
high as 25% during the first week of infection and 5% to 
10% in the second week. Complete blood counts with 
more than 50% lymphocytes and 10% atypical lympho-
cytes also strongly suggest IM. A lymphocyte to white 
blood cell ratio of more than 0.35 may also distinguish 
IM from bacterial pharyngitis though studies have shown 
mixed results on the sensitivity and specificity of the test. 
In cases in which clinical suspicion is high but the het-
erophil antibody is negative, serologic antibody tests are 
necessary. Coinfection with bacteria such as streptococci 
is present in up to 25% of cases. Treatment of bacterial 
coinfections should avoid amoxicillin because it may 
cause a morbilliform rash.

The most commonly performed serologic test is VCA 
antibodies. IgM antibodies develop during acute infection 
and then disappear during several months. IgG has an initial 
peak after acute infection and then persists for life. EBNA 
antibodies develop several weeks to months after initial infec-
tion. Antigen occurs early in the course of EBV infection. 
Because many patients with IM are coinfected with group 
A streptococcal infections, a rapid strep test is also prudent.

The main therapy for IM is supportive care. In mild 
cases, hydration, acetaminophen, throat lozenges, and 
nonsteroidal antiinflammatories may be all that is neces-
sary. Severe cases may require hospitalization and respi-
ratory support. The role of steroids in mild IM is unclear. 
Although some improvement in sore throat is noted by 
12 hours in those who are treated with steroids, the ben-
efit is lost by 2 to 4 days. Because steroids have a risk of 
adverse effects, they are not recommended for symptom 
control in mild IM. In cases in which the patient is at risk 
for impending airway obstruction or has massive spleno-
megaly, hemophagocytosis, or myocarditis, intravenous 
dexamethasone or an equivalent steroid is generally given 
for 24 to 48 hours. Oral steroids are then given for 7 days 
with subsequent tapering. Approximately 10% of patients 
develop chronic fatigue–type symptoms, although a rela-
tionship with chronic fatigue syndrome has not been 
clearly delineated. Fatigue symptoms usually last 2 to 3 
months but sometimes longer. Antivirals have not been 
shown to have clinical benefit for patients with IM.

Possible complications of EBV infection include menin-
gitis, cranial nerve palsies, interstitial nephritis, myocardi-
tis, and thrombocytopenia. The most feared complication 
is splenic rupture, which occurs in 0.1% of cases. Risk 
is greatest in the first 3 to 4 weeks after infection. Many 
ruptures are nontraumatic in origin. Therefore, patients 
should not participate in contact or noncontact sports 
until they are asymptomatic, they have no evidence of sple-
nomegaly, and at least 3 or 4 weeks have passed (C level 
recommendation). Afterward, patients are encouraged to 
advance to normal activity levels as tolerated. Strict bed 
rest has not been demonstrated to improve outcomes.

EBV is associated with several notable diseases, including 
Burkitt lymphoma, nasopharyngeal carcinoma, Hodgkin 
and non-Hodgkin lymphomas, and other epithelial neo-
plasms. An EBV vaccine that targets gp350, a viral receptor 
protein, has been shown to reduce expression of mononu-
cleosis even though it does not reduce EBV infection rate.
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Adolescent Development

CLINICAL CASE PROBLEM 1

A 13-Year-Old Comes for a Sports Physical

A 13-year-old comes to the office for a sports phys-
ical. According to his mom, he used to see a pedi-
atrician, but he believes he is too old for that now. 
This is his initial visit to the family health center. On 
taking the history, you notice that he seldom makes 
eye contact and appears anxious, more than usual for 
a child his age. The physical examination is benign, 
including a complete neurologic and musculoskeletal 
examination.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following would be appropriate?
 a.  ask the parent if she has any concerns
 b.  refer the patient to a psychologist
 c.  attempt to identify an underlying concern of the 

adolescent
 d.  consult with the school counselor
 e.  all of the above

 2.  To facilitate further discussion with this patient at 
this time, what would be the best statement?

 a.  you are in good health, so I’ll see you next year
 b.  we need to schedule you for some routine blood 

work to make sure everything is all right
 c.  why don’t we ask your mom if she has any 

questions
 d.  I get the feeling that there is something you’d 

like to talk about.... Mom, do you mind if we talk 
privately?

 e.  I am too busy today, so why don’t you make an 
appointment with your counselor

 3.  During this first visit, which of the following issues 
should be addressed?

 a.  body image
 b.  home environment
 c.  education
 d.  sex, drugs, and alcohol
 e.  all of the above

 4.  In the United States, the leading cause of death 
among people aged 15 to 24 years is which of the 
following?

 a.  homicide
 b.  suicide
 c.  accidents
 d.  human immunodeficiency virus (HIV) infection
 e.  cancer

 5.  Which psychiatric disorder is least common in 
adolescents?

 a.  depression
 b.  anxiety
 c.  schizophrenia
 d.  adjustment disorder
 e.  antisocial personality disorder

 6.  Children in mid-adolescence are concerned primar-
ily with which of the following?

 a.  preoccupation with body changes
 b.  struggle with sense of identity
 c.  realization that parents are not perfect and identi-

fication of their faults
 d.  movement toward independence
 e.  consequences of life decisions

 7.  What major factor(s) is (are) most important to 
ensure healthy development of the adolescent?

 a.  encouragement toward independence
 b.  the establishment of boundaries
 c.  discipline with corporal punishment
 d.  a prolonged supportive environment
 e.  a and d

 8.  Risk factors for alcohol and drug use in the adoles-
cent include all except which of the following?

 a.  divorce or separation of parents
 b.  socioeconomic status
 c.  sexual promiscuity
 d.  peer group
 e.  poor school performance

 9.  Regarding visits to family physicians by adolescents, 
which of the following is (are) true?

 a.  acute injury or illness is the most frequent reason 
for adolescent physician visits

 b.  25% of adolescents have chronic conditions neces-
sitating a visit to the physician

 c.  adolescents are usually open about sexual issues
 d.  sports physicals are often adolescents’ only routine 

visit to a physician
 e.  a and d

 10.  What is the second leading cause of death among 
people aged 15 to 24 years in the United States?

 a.  motor vehicle accidents
 b.  suicide
 c.  homicide
 d.  cancer
 e.  acquired immune deficiency syndrome

CLINICAL CASE PROBLEM 2

A Young Driver with Health Problems

A 16-year-old comes to the office for a follow-up of an 
emergency department visit after a minor motor vehicle 
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accident in which she was a front seat passenger. She 
has some facial lacerations that are healing and a 
bruised knee from hitting the dashboard. She is accom-
panied by her mother.

 11.  In following up the motor vehicle accident, you 
should ask which questions?

 a.  were you wearing a seat belt?
 b.  where do you hurt now?
 c.  were you or the driver drinking?
 d.  a and b
 e.  all of the above

 12.  In following up the answer to question 11, it is a rea-
sonable time to talk with the patient and her mother 
about limitations on teen driving that increase the 
safety of beginning drivers. These include all except 
which of the following?

 a.  limit on the number of teens in the car
 b.  requirement to remain crash and conviction free 

for beginning driver permits
 c.  limitation on daytime driving
 d.  all occupants required to wear safety belts
 e.  limitations on nighttime driving

 13.  During the history and evaluation, you note that the 
patient is significantly underweight. Thus you make 
a point during the examination to do a full oral exam-
ination and note some etching and abrasion of the 
front teeth. You are concerned that this patient is 
showing signs of which of the following?

 a.  anorexia
 b.  bulimia
 c.  vitamin K deficiency
 d.  dental caries
 e.  oral thrush

 14.  While you are talking to the mother, the patient asks 
the nurse if she can return to see you without her 
mother. Which of the following is (are) true?

 a.  because the patient is underage, parental permis-
sion is necessary, so the parent would have to come 
along or provide written permission to see the 
patient

 b.  because you have treated her already, you can see 
her without parental consent for follow up

 c.  if the problem is about reproductive issues, you 
can see her without parental consent

 d.  you cannot see her without parental consent for 
any purpose

 e.  a and c

ANSWERS

 1.  e. This adolescent is obviously anxious about some-
thing. The physical examination is often a good 
excuse to have the parent leave so that you can have 
a discussion in private and attempt to identify why he 

is so anxious. There is a high probability the patient 
may have some issues that he may disclose to you or 
a counselor that he does not feel comfortable discuss-
ing with his parents.

 2.  d. At this time, you should attempt to identify 
exactly what the patient’s agenda may be. An appro-
priate opener would be, “I get the feeling that there is 
something you would like to talk about…. I’m listen-
ing.” More direct questions would be about school, 
friends, peers, sexual orientation, drugs, alcohol, and 
so on. A nonthreatening way to approach these issues 
might be: “I know that a lot of people your age are 
starting to have sex or use drugs and alcohol. Are you 
aware of anyone in your school that may be doing 
this?”

 3.  e. Body image, home environment, education, sex, 
drugs, and alcohol are all topics that may be import-
ant to find out about the adolescent.

 4.  c. The leading cause of death among people aged 
15 to 24 years is accidents.

 5.  c. Schizophrenia is the least likely mental illness in 
adolescents. The peak incidence is usually slightly 
older, around 18 to 25 years. The other conditions 
are prevalent in the adolescent population.

 6.  d. There is a continuum of development with 
three identified phases for adolescents. In early 
adolescence, there is a preoccupation with body 
changes including feeling uncertain about their 
appearance and interests directed toward them-
selves. It is a period marked by high levels of phys-
ical activity and mood swings. In mid-adolescence, 
the major concern is independence with the peer 
group dominating social life, and risk behaviors 
becoming more prevalent. There is heightened sex-
ual curiosity and exploration. In late adolescence, 
there is greater emotional stability with the estab-
lishment of a firmer self-identity, goal-directed 
behavior, and more adult-type thinking including 
weighing the risks, benefits, and consequences of 
life decisions.

 7.  e. Experts believe that the key ingredient to ensure 
healthy adolescent development is a prolonged 
supportive environment with graded steps toward 
autonomy. Healthy development is encouraged by a 
process of mutual positive engagement between the 
adolescent, various adults, and peers.

 8.  b. Divorce or separation of parents, poor school 
performance, sexual promiscuity, and peer group 
pressure are all risk factors for alcohol and substance 
abuse. Socioeconomic status is not.
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 9.  e. Adolescents’ visits to physicians’ offices are often 
for acute episodic care like respiratory tract infections, 
skin conditions, genitourinary concerns, musculoskel-
etal injuries, or psychological disorders. Among ado-
lescents, 10% have chronic medical conditions (e.g., 
diabetes, asthma, epilepsy, irritable bowel disorder) 
necessitating regular visits. School and sports physicals 
are the main other times when adolescents will make 
a regular visit to the physician’s office. Therefore, it 
is incumbent on physicians to attempt to discuss a 
healthy lifestyle during any of these visits.

 10.  c. It is a poor commentary on social conditions in 
the United States, but homicide is the second leading 
cause of death among young people aged 15 to 24 
years.

 11.  e. One in four drivers aged 15 to 20 years who are 
killed in crashes was intoxicated. More than one in 
three drivers questioned admit to riding in an auto-
mobile with an intoxicated driver. A significant num-
ber of teens admit to not wearing safety belts. Having 
multiple teens in the car increases the risk of acci-
dents. These are important counseling issues. Loca-
tion of pain now is important for acute treatment.

 12.  c. Graduated licensing has demonstrated a reduc-
tion in automobile accidents. It allows young driv-
ers to gain driving experience under controlled 

circumstances. There are usually levels, such as 
learner, intermediate, and full driver. Driver permits 
are linked to the following: zero tolerance for alcohol 
use, nighttime driving limitations, limits on teen pas-
sengers, all occupants must wear seat belts, and the 
permit holder must remain crash and conviction free 
to maintain the permit.

 13.  b. Although a number of eating disorders should be 
considered, the binge/purge behavior is high on your 
list because of the damage to the front teeth caused 
by repeated exposure to gastric acids. Oral thrush 
causes white plaque, and dental caries are usually dis-
coloration or cavitation as opposed to enamel dam-
age. Anorexia can cause the weight problem but is 
less likely to cause the dental signs.

 14.  e. In general, parental consent is required unless 
an underage patient is emancipated or it is an emer-
gency in which awaiting consent would endanger 
the patient. However, in almost every jurisdiction, 
teens are entitled to medical privacy when they 
seek reproductive health care including contracep-
tives, prenatal care, pregnancy and delivery services, 
HIV testing, and diagnosis and treatment of sexu-
ally transmitted diseases. In most jurisdictions, the 
only reproductive procedure to which underage 
patients cannot consent without parental consent is 
sterilization.

SUMMARY

The following are five recognized psychosocial issues 
that teens deal with during their adolescent years:
 1.  Establishing an identity: This is one of the most 

important tasks of adolescents. Teens begin to inte-
grate the opinions of influential others (e.g., parents, 
other caring adults, and friends) into their own likes 
and dislikes. People with secure identities know where 
they fit (or where they do not want to fit) in their world.

 2.  Establishing autonomy: Establishing autonomy during 
the teen years means becoming an independent and 
self-governing person within relationships, having 
gained the ability to make and follow through with one’s 
own decisions, living by one’s own set of principles of 
right and wrong, and becoming less emotionally depen-
dent on parents. Autonomy is a necessary achievement 
if a teen is to become self-sufficient in society.

 3.  Establishing intimacy: Many incorrectly equate inti-
macy with sex. Intimacy is usually first learned within 
the context of same-sex friendships and then used in 
romantic relationships. Intimacy refers to close rela-
tionships in which people are open, honest, caring, 
and trusting.

 4.  Becoming comfortable with one’s sexuality: Teen 
years mark the first time that young people are both 

physically mature enough to reproduce and cognitively 
advanced enough to think about it. More than half 
of high-school students report being sexually active. 
Many experts agree that the mixed messages teens 
receive about sexuality contribute to problems such as 
teen pregnancy and sexually transmitted diseases.

 5.  Achievement: Society tends to foster and to value atti-
tudes of competition and success. Because of cognitive 
advances, teens begin to see the relationship between 
their current abilities and plans and their future voca-
tional aspirations.

Minor Consent
Minor designation and parental consent laws vary from 
state to state, but younger than 18 years is generally 
considered a minor. The evaluation and treatment of a 
minor not requiring parental consent includes evaluation 
and treatment of suspected sexually transmitted disease; 
pregnancy evaluation and treatment; sexual, mental, and 
substance abuse evaluation and treatment; and emergency 
evaluation and treatment. Discussing with parents the 
office philosophy regarding such issues and establishing 
common ground in an anticipatory manner can be helpful 
when a teen seeks counseling or a problematic issue arises.
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Adolescent Safety

CLINICAL CASE PROBLEM 1

Routine Examinations as Safety Updates

A 15-year-old boy is brought to the office for a well-ad-
olescent physical by his father. He has no current 
health issues and takes no medications. After his father 
leaves the room, the youth denies sexual activity and 
alcohol, tobacco, or drug use. Both he and his father 
are concerned because a student at the high school 
was arrested for threatening another student with a 
gun. His father admits to having several rifles in the 
home for hunting and is concerned about gun safety 
because of the events at school. In addition, the teen-
ager is quite happy that he will soon obtain his driv-
er’s license. His father asks whether driver education 
at school will decrease his son’s chances of having an 
accident.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the leading cause of injury and all-cause mor-
tality in adolescents?

 a.  drowning
 b.  firearm violence
 c.  motor vehicle accidents
 d.  suicide
 e.  fires

 2.  Which of the following age groups has the highest 
crash rate per miles driven?

 a.  16-year-olds
 b.  17- to 19-year-olds
 c.  20- to 24-year-olds
 d.  25- to 29-year-olds
 e.  30- to 69-year-olds

 3.  Which of the following is least strongly associated 
with adolescent driver accidents and injuries?

 a.  risk-taking behaviors
 b.  nighttime driving

 c.  marijuana use
 d.  attention-deficit/hyperactivity disorder (ADHD)
 e.  truancy

 4.  Which of the following interventions does not reduce 
crash and injury rates among new teenaged drivers?

 a.  limit on nighttime driving (curfews)
 b.  mandatory school drivers’ education courses
 c.  requirements that drivers remain crash free before 

receiving a regular driver’s license
 d.  staging licensure into a three-step learner’s permit, 

intermediate stage, and regular driver’s license
 e.  restrictions on the number of passengers during the 

intermediate stage

 5.  What is the second leading cause of death in adoles-
cents aged 15 to 19 years?

 a.  drowning
 b.  suicide
 c.  firearms
 d.  all-terrain vehicle accidents
 e.  alcohol

 6.  Exposure to direct or indirect gun violence is associ-
ated with all except which of the following?

 a.  withdrawal from family and friends
 b.  substance use
 c.  aggressive or delinquent behavior
 d.  ADHD
 e.  future involvement in violence

 7.  Which of the following statements regarding adoles-
cent firearm violence is correct?

 a.  gun ownership is not an independent risk for homi-
cide in the home

 b.  suicide risk in homes with firearms is no higher 
than in homes without firearms

 c.  safe storage practices include storing ammunition 
with the firearm in a locked location

 d.  parents are more receptive to gun safety counseling 
when it is provided by their child’s physician

 e.  physician counseling about firearm issues, such 
as purchasing guns, disposing of guns, or buying 
safety locks, is effective in changing patients’ atti-
tudes about firearm safety

http://www.nsc.org/resources/Factsheets/road/young_drivers.aspx
http://www.nsc.org/resources/Factsheets/road/young_drivers.aspx
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CLINICAL CASE PROBLEM 2

“Could My Daughter Be on Drugs?”

A 14-year-old girl is brought to the office for “problems.” 
Her mother accompanies her and has concerns that her 
daughter is performing poorly in school and “hanging 
out with the wrong crowd.” She recently quit the tennis 
team and is more solitary at home. Her mother found a 
pack of cigarettes when she was cleaning her daugh-
ter’s room. She wants her daughter tested for drug use.

 8.  Which of the following is not a cause of false-positive 
urine drug screening in adolescents?

 a.  cooking alcohol
 b.  dextromethorphan
 c.  poppy seeds
 d.  pseudoephedrine
 e.  none of the above

 9.  Which of the following substances is detectable on 
routine urine drug screening?

 a.  3,4-methylenedioxymethamphetamine (Ecstasy)
 b.  oxycodone
 c.  nitrous oxide
 d.  tetrahydrocannabinol
 e.  none of the above

 10.  How long is one-time use of marijuana detectable on 
a routine drug screen?

 a.  less than 1 day
 b.  1 to 3 days
 c.  1 week
 d.  1 month
 e.  4 to 6 weeks

 11.  Which of the following policies is the greatest deter-
rent to teenage smoking?

 a.  taxation of cigarettes
 b.  antismoking campaigns
 c.  access controls to obtaining tobacco (i.e., age 

restrictions)
 d.  public smoking bans
 e.  bans on tobacco advertising

 You discuss with the girl’s mother the availability at home 
of medications, both prescription and over-the-counter 
(OTC), to ascertain whether there is a risk that instead of 
illicit drug use, she could be accessing legal but dangerous 
medications available in her own medicine cabinet.

 12.  This type of drug abuse is popular because of which 
of the following factors?

 a.  inexpensive
 b.  ubiquitous
 c.  legal
 d.  parental modeling of use or overuse of medications
 e.  all of the above

 13.  Data suggest that one in five teenagers report abusing 
prescription medications and one in ten report abus-
ing OTC medications. There are multiple sources of 
prescription and OTC medications. The least likely 
source of these drugs is:

 a.  Internet supply sites
 b.  home medicine cabinet
 c.  friends and peers
 d.  drug dealers

 The teenager is brought back for a follow-up visit. Her 
urine drug screen and alcohol level are both negative. 
When you speak with her while her mother is out of the 
room, she confides that she is being bullied by several 
girls at school. She has been threatened and made fun of 
by this group. She is afraid to tell her mother and teach-
ers, and she has dealt with the situation by avoiding social 
and athletic events at school.

 14.  What percentage of young adolescents experience 
some type of bullying behavior in the United States?

 a.  5%
 b.  10%
 c.  25%
 d.  50%
 e.  75%

 15.  Which of the following statements about peer bully-
ing is correct?

 a.  it is not intended to harm or be aggressive
 b.  it occurs within interpersonal relationships and is 

used to create a power imbalance
 c.  it usually occurs as a one-time event
 d.  indirect bullying employs verbal attacks by teen boys
 e.  direct bullying includes verbal or physical attacks

 16.  Which of the following statements regarding bully-
ing behavior is true?

 a.  adolescents who are bullied have increased risk for 
violent behavior as adults

 b.  comprehensive school-based interventions to 
reduce bullying consistently decrease the inci-
dence of this behavior

 c.  being an adolescent bully is not associated with 
later criminal behavior

 d.  family characteristics of low cohesion and parental 
involvement are not linked with the likelihood of 
bullying

 e.  single-parent family structure is not related to 
greater bullying among adolescents

ANSWERS

 1.  c. Motor vehicle accidents are the leading cause of 
death for 16- to 20-year-olds. Two thirds of adoles-
cents who die in crashes are male. Of those killed, the 
majority (63%) are driving. A total of 2650 teenagers 
die annually, 292,000 are injured, and 27,000 of those 
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injured require hospitalization as a result of motor 
vehicle accidents.

 2.  a. Adolescent drivers represent 6% of total drivers 
and account for 14% of fatal accidents. In terms of 
total crashes per 1 million miles driven, 16- to 19-year-
olds have a crash rate twice that of 20- to 24-year-olds, 
three times that of 25- to 29-year-olds, and four times 
that of the 30- to 69-year age group. Younger drivers 
are at increased risk. Crash rates for 16-year-old driv-
ers are significantly higher than for 17-year-olds (35 
crashes verses 20 crashes per 1 million miles).

 3.  e. Truancy per se is not directly linked with acci-
dents, although it is likely to have an indirect effect. 
However, multiple factors contribute to the increased 
rates of teenage driver injury and mortality. Risk tak-
ing is common in adolescents, although inexperience 
with driving certainly also plays a role. Driving with 
teenage passengers significantly increases the risk 
of a crash. Sixteen- and 17-year-olds have a 40% 
increased risk of accident when one friend is in the 
car. With three or more teenage passengers, the risk 
increases fourfold. Driving with a male teenage pas-
senger results in faster speed and riskier driving than 
when a female is in the car. Curfews for night driv-
ing often prohibit driving after midnight, but 58% 
of fatal crashes occur between 9 pm and midnight. 
Marijuana use is seen with 6% to 25% of drivers 
involved in severe injury crashes. Teenagers diag-
nosed with ADHD are two to four times more likely 
to be injured in motor vehicle accidents.

 4.  b. The majority of states have graduated driver licens-
ing (GDL) laws. GDL consists of three stages: the 
learner’s permit, an intermediate stage, and the regular 
driver’s license. A Cochrane review of 12 GDL programs 
found a 31% decrease in overall crashes in 16-year-old 
drivers in the first year. Although evidence shows that 
GDL is effective in reducing crashes, the magnitude 
of effect is unknown. Three other provisions of GDL 
thought to reduce crashes are limits on night driving, 
requirements to stay crash free, and restrictions on the 
number of passengers in the car. Traditional driver’s 
education courses provide relatively little behind-the-
wheel instruction. Several literature reviews show that 
courses are not effective in reducing crashes and may 
allow earlier licensure of younger at-risk drivers.

 5.  c. Firearm-related deaths rank second only to motor 
vehicle accidents in injuries to 15- to 19-year-olds. 
Firearm mortality is higher than death from any dis-
ease category in this age group. In 2010, 2711 children 
were killed by firearms, and 12,737 were injured.

 6.  d. Firearm violence is linked with serious psy-
chological sequelae both in communities in which 

violence is common and through media coverage of 
gun violence. Negative effects on child development 
include withdrawal, aggressive or delinquent behav-
ior, substance use disorders, mental illness, poor 
school performance, and future violent behavior.

 7.  d. Ownership of a gun is a known risk factor for 
homicide in the home. Firearms in the home are 
associated with a threefold increased risk of homi-
cide, usually by a family member or acquaintance. 
Suicide is five times higher in homes with guns. Safe 
storage methods include keeping guns unloaded and 
locked up, ideally separate from any ammunition. 
Counseling on gun safety by a parent’s physician 
does not demonstrate a significant effect on changing 
habits. Parents may be more receptive to counseling 
from their child’s physician.

 8.  a. Alcohol used for cooking does not cause a 
false-positive alcohol screen. Ingestion of large 
amounts of poppy seeds can result in a false-pos-
itive screen for opioids. Confirmatory tests may 
incorrectly indicate cocaine or morphine use. Dex-
tromethorphan and pseudoephedrine are common 
ingredients in cold relief products. Dextrometho-
rphan cross-reacts with phencyclidine hydrochloride 
assays but not with opioid assays. Pseudoephedrine 
can cross-react with an amphetamine screen.

 9.  d. Tetrahydrocannabinol (marijuana) is detectable 
on conventional urine drug screens. Inhaled nitrous 
oxide is detectable in blood or urine for a short 
period after exposure only when specific processing is 
done. Ecstasy is not routinely detected in most drug 
screens; specially ordered tests can identify the sub-
stance in urine. Oxycodone is a semisynthetic opioid 
that is not tested on a routine urine screen; its pres-
ence is detectable only by tests that must be specifi-
cally requested from the laboratory.

 10.  b. Urine drug screening for marijuana after one-
time use remains positive for 1 to 3 days. Marijuana 
is highly lipophilic, and prolonged use concentrates 
marijuana metabolites in the body’s fat stores. In reg-
ular users, cannabis is detected for 4 to 6 weeks on a 
urine drug test. Secondhand marijuana exposure does 
not cause false-positive urine drug screens.

 11.  a. Tobacco control policies directed at adolescents 
include various restrictive laws, public smoking bans, 
and advertising regulations. Taxation policies are the 
most effective deterrent to keep teens from either 
starting or continuing to smoke. Price increases in 
tobacco products affect teen smokers to a greater 
degree than adults. For each 10% increase in price 
per pack, an estimated 15% fewer cigarettes may be 
consumed by adolescents.
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 12.  e. Abuse of these drugs is likely to be advanced by 
the belief of teens that because these drugs are legal, 
they are safer and not addictive. In addition, they 
are found everywhere, including the home medicine 
cabinet; they are available cheaply for purchase at the 
local pharmacy and from Internet supply sites, where 
89% do not require a physician’s prescription to 
order or to buy the medications. Behavior modeled 
by adult family members and friends with “medica-
tion sharing” is thought to be one contributing factor 
in the increase in self-treatment and abuse.

 13.  d. Because of the ease of availability described in 
answer 12, the local illegal drug dealer is the least 
likely source of these medications.

 14.  e. Three fourths of adolescents experience some 
type of bullying. Name calling, rumors, and pub-
lic ridicule are common vehicles. One third of this 
group experience more serious coercion or unwanted 
physical contact. Bullying behavior peaks in early 
adolescence and tapers off in later years.

 15.  e. Bullying, harassment, and victimization are all 
terms used to describe aggressive peer relation-
ships. Bullying refers to behavior that is aggressive 
and intended to harm another. It occurs repetitively 
over time where power imbalances exist between 
individuals. Direct bullying involves overt verbal 
or physical assaults, whereas indirect bullying uses 
ignoring or gossiping behaviors that involve third 
parties. Direct bullying occurs more frequently with 
boys, whereas girls are more apt to employ indirect 
methods.

 16.  a. Bullying has long-term consequences, including 
increased violent behavior in adulthood in both bul-
lies and those who are bullied. Former bullies have a 
fourfold increase in criminal behavior by the age of 
24 years. Family dynamics of low parental involve-
ment, poor warmth, minimal family cohesion, and 
single-parent homes are all linked with an increase 
in bullying behavior. It is uncertain whether school-
based interventions to reduce bullying have a signifi-
cant effect.

SUMMARY

Adolescent safety is an important topic to discuss during 
routine periodic health examinations. Childhood injuries 
are responsible for 16,000 deaths, 20 million nonfatal 
injuries, costs of more than $347 billion, and more than 
300,000 hospitalizations annually. Engaging parents in 
pre-event counseling has proven successful in some are-
nas though less successful in others.

Automobile accidents are the leading cause of death 
in 16- to 20-year-olds. The majority of deaths occur 
in males, although tens of thousands of teens require 
hospitalization annually because of injuries sustained 
in automobile crashes. Adolescents account for 14% 
of fatal crashes despite the fact that they make up only 
6% of total drivers. The crash rate of 16-year-old driv-
ers is substantially higher than that of older teenagers. 
Factors contributing to this increased risk are manifold. 
Risk taking in adolescents combined with inexperience is 
likely to be a major factor. Other risks include driving 
with teenage passengers, especially males; drug and alco-
hol use; driving at night; and use of texting and emailing 
while driving. Graduated driver licensing laws are used 
in the majority of states in an attempt to decrease mor-
tality rates in this age group. Requirements for licensure 
are staged and consist of the learner’s permit, an inter-
mediate stage with limitations, and ultimately a regular 
driver’s license. Whether or not GDL programs decrease 
mortality has not been extensively researched. Curfews 
for night driving, limiting teen passengers in the car, and 
revoking licenses of teenagers who have accidents are 
also legislated with GDL. School-based driver education 

courses may inadvertently allow licensure of younger 
at-risk drivers.

Firearm-related deaths are the second leading cause 
of injuries in 15- to 19-year-olds. Gun violence takes a 
severe psychological toll both in communities in which it 
is rampant and from media coverage of firearm violence. 
Effects on adolescent development include substance-use 
disorders, mental illness, poor school performance, with-
drawal, delinquent behavior, and future violent tenden-
cies. A gun in the home is a known risk for homicide. 
Nearly all unintentional firearm injuries to children occur 
in and around the home. Safe storage entails keeping the 
gun locked up and unloaded with ammunition stored sep-
arately from the firearm. Although counseling by the par-
ent’s physician does not change attitudes regarding gun 
safety, counseling by the child’s physician may.

Urine drug testing and screening for alcohol use are 
increasingly used in the school setting to detect substance 
use in adolescents. Providers ordering drug screening 
should be aware of what the standard screens can and 
cannot detect. Ecstasy, oxycodone, and nitrous oxide are 
drugs of choice in many adolescents, and specialized test-
ing is needed to screen for them. Several substances and 
drugs cross-react with the standard drug panels and cause 
false-positive results. Gas chromatography is required for 
confirmation with any positive urine drug screen.

Abuse of prescription and OTC medications is on 
the rise, with 20% of teens reporting abuse of prescrip-
tion medications and 10% reporting use of OTC medi-
cations to “get high.” These drugs are inexpensive and 

Continued
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SUMMARY—cont’d

easily available, and because they are legal, they are per-
ceived by teens to be safer and not addictive. Their use is 
associated with an increased risk of polysubstance abuse 
with alcohol or illicit drugs. Physicians should educate 
parents regarding the possibility of abuse and encourage 
monitoring of prescription refill rates and frequency of 
resupply of home OTC medications as well as alert to 
the usual warning signs of substance abuse: changes in 
behavior, falling school performance, changes in social 
behaviors.

Bullying affects 75% of adolescents. This type of 
behavior peaks in early adolescence and gradually tapers 

off. It involves behavior that is repetitive, aggressive, 
and designed to harm another person. Home situations 
characterized by minimal parental involvement, sin-
gle-parent homes, and poor family cohesion are often 
associated with adolescents who bully. Direct bullying 
involves overt physical or verbal assault, whereas indirect 
bullying uses third-party gossip and innuendo to disrupt 
social relationships. Electronic bullying is an increasing 
concern. Both bullies and their victims have long-term 
sequelae, including lower self-esteem and future violent 
tendencies. Whether or not school programs on bullying 
prevention are effective is not clear.
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C H A P T ER  125

Functional Assessment of the 
Elderly

CLINICAL CASE PROBLEM 1

A Worrisome Visit

John was concerned when he visited his mother. His 
father had died 3 months ago from congestive heart 
failure at the age of 82 years. Although he thought his 
mother was doing well, on the basis of what he saw, he 
was quite concerned. He and his family live 220 miles 
away in another state, he has no siblings, and his ability 
to visit his mother is limited at best. He had been calling 
her twice a week, and she reassured him that every-
thing was fine and she was getting along pretty well. He 
knew she had a severe case of arthritis of the hands and 
knees but was unaware how this had affected her ability 
to function independently. When he visited with his two 
children, he was amazed at how much weight she had 
lost in the past 3 months and the amount of spoiled 
food in the refrigerator. The home was unkempt, and 
she appeared to be wearing clothes that were soiled 
and not ironed.

He sat down with his mother to discuss this issue, 
and she admitted that her abilities to care for herself 
had declined throughout the years and her husband 
had assisted her in many of her activities of daily living. 
She was ashamed of the state of her home, and her 
son asked why they had not told him of their needs: 
“Dad and I did not want to worry you and your fam-
ily,” was her reply. Together, they looked to provide 
some assistance for her. They contacted her primary 
physician, who referred them to a geriatric center for a 
comprehensive evaluation. This included evaluation for 
physical, cognitive, and social concerns. Although she 
denied depression, with the loss of her husband, her 
inability to care for herself, and the declining function, 
depression was certainly a concern and a support sys-
tem needed to be in place.

How could a comprehensive geriatric assessment 
assist John’s mother with her current needs?

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What percentage of those older than 65 years in the 
United States have one or more chronic conditions?

 a.  84%
 b.  70%
 c.  53%
 d.  28%
 e.  10%

 2.  What is the most common chronic condition?
 a.  arthritis
 b.  heart disease
 c.  hypertension
 d.  diabetes
 e.  chronic obstructive pulmonary disease

 3.  Older men exhibit a higher percentage of limitations 
at all ages than older women.

 a.  true
 b.  false

 4.  Activities of daily living include all except which of 
the following?

 a.  bathing
 b.  dressing
 c.  toileting
 d.  handling finances
 e.  feeding

 5.  Abnormalities of gait include which of the following?
 a.  path deviation
 b.  diminished height and length of step
 c.  difficulty turning
 d.  trips, slips, and near falls
 e.  all of the above

 6.  The timed get-up-and-go test should be completed 
in how many seconds to be considered a normal 
examination?

 a.  less than 10 seconds
 b.  less than 15 seconds
 c.  less than 20 seconds
 d.  less than 25 seconds
 e.  less than 30 seconds

S E C T I O N  S E V E N

GERIATRIC MEDICINE
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 7.  Poor nutrition may be manifested by which of the 
following?

 a.  a body mass index of less than 20 kg/m2

 b.  unintentional weight loss of more than 10 pounds 
in 6 months

 c.  visual inspection
 d.  none of the above
 e.  a, b, and c are correct

 8.  Significant impairment in vision can be confirmed by 
the use of a Snellen chart if the patient is unable to 
read greater than 20/40.

 a.  true
 b.  false

 9.  Hearing loss in the elderly can lead to which of the 
following associations?

 a.  depression
 b.  social isolation
 c.  dissatisfaction with living
 d.  a, b, and c are correct
 e.  none of the above

 10.  After the age of 65 years, the prevalence of cognitive 
decline doubles every 5 years, and it approaches 40% 
to 50% by the age of 90 years.

 a.  true
 b.  false

 11.  The Mini-Cog is an assessment instrument consist-
ing of:

 a.  clock-drawing test
 b.  three-item recall
 c.  Mini-Mental State Examination
 d.  a and b

 12.  Hearing loss in the elderly is usually:
 a.  unilateral and in the high-frequency range
 b.  unilateral and in the low-frequency range
 c.  bilateral and in the high-frequency range
 d.  bilateral and in the low-frequency range

 13.  A comprehensive geriatric assessment is most suc-
cessful if the geriatric team maintains control of the 
patient.

 a.  true
 b.  false

 14.  Risk factors for adult drivers include which of the 
following?

 a.  poor visual acuity (less than 20/40)
 b.  dementia (especially with visual-spatial problems)
 c.  impaired neck and trunk rotation
 d.  poor motor coordination and speed of movement
 e.  all of the above

ANSWERS

 1.  a. In the United States in 2006, 84% of people aged 
65 years or older had one or more chronic medi-
cal conditions. Hypertension is the most common 
(53%), followed by arthritic conditions (50%), heart 
disease (31%), cancer (21%), and diabetes (18%). 
Other common conditions include strokes and kid-
ney disease. Although 80% of the elderly report two 
or more chronic diseases, only 36% report being in 
poor health.

 2.  c. See answer 1.

 3.  b. False. Older women exhibit a higher percentage 
of limitations than men do. In the United States, the 
majority of people younger than 85 years report no 
difficulty in activities of daily living or instrumental 
activities of daily living. Differences between racial 
and ethnic groups exist as well. Among those 70 years 
or older, African Americans are 1.5 times as likely 
as white Americans to be unable to perform one or 
more activities of daily living. When older people 
need assistance with functioning, they rely first on 
their family.

 4.  d. Functional status refers to a person’s ability to 
perform tasks that are required for living. These tasks 
are referred to as activities of daily living and include 
bathing, dressing, feeding, toileting, grooming, and 
ambulating. Instrumental activities of daily living 
include handling finances, shopping, food prepara-
tion, housekeeping, laundry, independent traveling, 
and taking their own medications. Scales are then 
used to determine the level of a patient’s function 
and his or her ability to live independently. Bathing 
is typically the basic activity of daily living with the 
highest prevalence of disability.

 5.  e. Gait disorders are common in older adults and 
are a predictor of functional decline. The disturbance 
in gait is usually multifactorial, and a full assessment 
should consider a number of different causes. Because 
gait disturbances are commonly associated with falls 
and disability in older adults, a proper evaluation is 
essential.

 6.  a. The timed get-up-and-go test consists of the 
following tasks: rising from a chair, walking 10 feet, 
turning around, returning to the chair, turning, and 
sitting back down in the chair. The ability to accom-
plish this sequence of maneuvers in less than 10 
seconds shows that the patient has intact mobility. 
Those who take 20 seconds or longer require further 
evaluation for either physical or cognitive decline.
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 7.  e. Poor nutrition in older individuals may reflect 
concurrent medical illnesses, depression, dementia, 
inability to shop or to cook, inability to feed oneself, 
or financial hardship. A body mass index of less than 
20 kg/m2 or a 10-pound weight loss in 6 months sug-
gests poor nutrition and requires further evaluation.

 8.  a. True. Many elderly patients are unaware of their 
visual deficits. Visual impairment from cataracts, 
glaucoma, macular degeneration, and abnormalities 
of accommodation worsen with aging and often result 
in decreased vision. Asking about difficulty with driv-
ing, watching television, or reading may help identify 
underlying problems that were previously left undi-
agnosed. When a Snellen chart is used, the inability 
to read greater than 20/40 is the criterion for visual 
impairment.

 9.  d. Adequate hearing screening is essential in eval-
uating elderly patients. The risk of social isolation, 
depression, and a lack of appreciation for living have 
a direct impact on the quality of life and in many 
cases can be corrected. This initial assessment can be 
done by asking questions first and then using a hand-
held audioscope for testing purposes. The inability 
to hear a 40-dB tone at 1000 or 2000 Hz in both ears 
or at either of these frequencies in one ear is con-
sidered abnormal and should be evaluated further. 
Always check for cerumen impaction in each patient 
as a possible cause of hearing loss.

 10.  a. True. The prevalence of dementia is 40% to 
50% at the age of 90 years. Because most patients 
with dementia do not realize the extent of their dis-
ease, it is important for practitioners to question both 
the patient and a close family member or friend if 
memory loss is considered. A brief cognitive screen 
is important, and this may include the Folstein 
Mini-Mental State Examination. A test score of less 
than 24 on the Folstein would be consistent with an 

underlying dementia and should be investigated. This 
test will assess orientation, registration, attention and 
calculation, recall, language skills, and visual-spatial 
skills. Because loss of short-term memory is typically 
the first sign of dementia, the three-item recall in the 
1-minute test should be performed. An additional 
test may include the Montreal Cognitive Assessment.

 11.  d. The clock-drawing test is combined with the 
three-item recall to form the Mini-Cog assess-
ment. The clock-drawing test is valuable because it 
assesses executive function and visual-spatial skills, 
and the three-item recall in 1 minute may indicate 
impaired short-term memory, typically the first sign 
of dementia.

 12.  c. Bilateral high-frequency loss is most common.

 13.  a. True. A comprehensive geriatric assessment is 
intended to determine a patient’s medical, psychoso-
cial, and functional capabilities and limitations. The 
main goal is to develop an overall plan for treatment 
and long-term follow-up. It requires a highly trained 
team and is expensive and time consuming. Success 
generally requires the geriatric team to take over the 
direct care of the patient. The greatest success in 
terms of improving function, reducing nursing home 
placement, and reducing hospital readmissions occurs 
in a patient-centered geriatric unit that is staffed by 
highly trained professionals.

 14.  e. Although the absolute number of crashes involv-
ing older drivers is low, the number of crashes per 
mile driven and the likelihood of serious injury or 
death are higher than for any age group other than 
16- to 24-year-olds. Medications and alcohol may 
also contribute significantly to impaired driving skills. 
It is therefore essential that this function be screened 
in each individual.
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C H A P T ER  126

Polypharmacy and Drug 
Reactions in the Elderly

CLINICAL CASE PROBLEM 1

A 75-Year-Old Woman with a Bagful of Pills

A 75-year-old woman comes to your office for the first 
time with her daughter. Her daughter describes her 
mother as having undergone “a marked personality 
change.” Apparently, her elderly mother began seeing 
“pink rats coming out of the wall,” and she began “hear-
ing and seeing people from outer space” floating down 
into her field of vision.

The patient’s daughter brings in her mother’s medi-
cations in a bag. She describes a visit to her mother’s 
previous physician 1 week ago. At that time, the physi-
cian prescribed a number of medications, including pills 
for her blood pressure, pills for her heart, pills for her 
arthritis, pills for her stomach, pills for her anxiety, pills 
for her depression, and pills for her insomnia.

On further questioning, the daughter states that her 
mother had been fairly well before the physician visit but 
had (unfortunately) mentioned “a few minor ailments.” 
In response to the patient’s complaints, the physician 
prescribed hydrochlorothiazide, propranolol, nifedipine, 
digoxin, ibuprofen, cimetidine, Maalox, amitriptyline, 
and triazolam.

You are well aware of the fact that medications in 
the elderly can often produce significant side effects. 
You suspect that there is a connection between the pink 
rats, the space men, and the pills.

On examination, the patient is agitated and con-
fused. Her blood pressure is 100/70 mm Hg, and her 
pulse is 54 beats per minute and regular. She has a 
bruise on her head from a fall 3 days ago. Examination 
of the cardiovascular system reveals a normal S1 and 
S2 with a grade 6 systolic murmur heard along the left 
sternal edge. There are no other abnormalities.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding this 
patient’s acute medical problem is true?

 a.  this patient’s problem is unlikely to be related to 
her medications

 b.  this patient’s presentation is unusual after the initi-
ation of medications in the elderly

 c.  this patient’s problem is unlikely to lead to 
hospitalization

 d.  this patient’s problem is likely to be transient
 e.  none of the above statements is true

 2.  Which of the following statements regarding the use 
of drugs in the elderly is true?

 a.  elderly patients should be treated in the same way as 
younger patients are with respect to drug initiation

 b.  elderly patients generally need the same dose of 
medications as younger patients do

 c.  psychotropic drugs are unlikely to produce signifi-
cant side effects in elderly patients

 d.  elderly patients taking multiple medications should 
be reassessed on a yearly basis

 e.  none of the above statements is true

 3.  For elderly patients in chronic care facilities, which of 
the following statements regarding medication use is 
(are) true?

 a.  elderly patients in chronic care facilities are usually 
taking fewer medications than are elderly patients 
living on their own

 b.  elderly patients in chronic care facilities are usually 
taking between 8 and 13 different medications at 
any one time

 c.  elderly patients in chronic care facilities are likely to 
experience iatrogenic side effects from medications 
at one time or another

 d.  b and c are true
 e.  a, b, and c are true

CLINICAL CASE PROBLEM 2

An 85-Year-Old Female Patient with 
Dangerously High Blood Pressure

An 85-year-old female patient of yours was prescribed 
a combination of hydrochlorothiazide and clonidine 
because of a “dangerously high” blood pressure of 
190/105 mm Hg. When you hear this story, you are con-
cerned about possible adverse side effects. Your worst 
fear comes true when you find yourself attending her 
in the emergency department with a serious adverse 
event you believe is directly related to the medications 
she was prescribed.

 4.  Which of the following specialists will you call to 
manage this adverse event?

 a.  a rheumatologist
 b.  a general surgeon or a general internist
 c.  a gerontologist
 d.  an orthopedic surgeon
 e.  a psychiatrist

 5.  The patient becomes acutely short of breath. The 
adverse effect that you feared has now led to a com-
plication. What is that complication?

 a.  deep venous thrombosis (DVT) leading to a pul-
monary embolus

 b.  splenic infarct
 c.  cerebrovascular accident
 d.  aplastic anemia
 e.  drug-induced psychosis

maher
Highlight
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 6.  What is the most likely medication causing the pink 
rats and the people from outer space in the patient 
described in Clinical Case Problem 1?

 a.  propranolol
 b.  hydrochlorothiazide
 c.  ibuprofen
 d.  cimetidine
 e.  digoxin

 7.  Consider the possibility that the adverse event and its 
complication just described did not occur. Consid-
ering the rapid introduction of multiple medications 
that took place on the visit to the other physician, 
what would be the most appropriate course of action 
at this time?

 a.  discontinue the digoxin
 b.  discontinue the hydrochlorothiazide
 c.  discontinue the propranolol
 d.  discontinue the triazolam
 e.  discontinue all medications, observe in a geriat-

ric day hospital environment, and re-evaluate the 
patient continuously for the first few weeks

 8.  Of the drug combinations listed, which is the most 
likely to result in a drug-drug interaction in the 
elderly?

 a.  cimetidine and propranolol
 b.  digoxin and hydrochlorothiazide
 c.  ibuprofen and captopril
 d.  triazolam and amitriptyline
 e.  haloperidol

 9.  What is the most common potentially serious side 
effect of tricyclic antidepressants in elderly patients?

 a.  dry mouth
 b.  constipation
 c.  bladder spasm
 d.  orthostatic hypotension
 e.  sedation

 10.  Which of the following combinations of pharma-
cologic agents is most commonly associated with 
adverse drug reactions (ADRs) in the elderly?

 a.  cardiovascular drugs, psychotropics, and antibiotics
 b.  cardiovascular drugs, psychotropics, and analgesics
 c.  gastrointestinal drugs, psychotropics, and 

analgesics
 d.  gastrointestinal drugs, psychotropics, and 

antibiotics

 11.  Which of the following pharmacologic parameters 
may be associated with ADRs in the elderly?

 a.  altered free serum concentration of drug
 b.  altered volume of distribution
 c.  altered renal drug clearance
 d.  altered tissue sensitivity of the drug
 e.  all of the above

 12.  Which of the following is (are) an example(s) of 
ADRs in the elderly?

 a.  drug side effects
 b.  drug toxicity
 c.  drug-disease interaction
 d.  drug-drug interaction
 e.  all of the above

 13.  Some pharmacologic agents are excreted virtually 
unchanged by the kidneys. The dosages of these 
drugs must be carefully titrated in any elderly patient 
with renal impairment or potential renal impairment. 
Drugs in this category include which of the following?

 a.  cimetidine
 b.  gentamicin
 c.  lithium
 d.  all of the above
 e.  none of the above

 14.  Regarding antipsychotic drug therapy in the elderly, 
which of the following statements is (are) true?

 a.  antipsychotic drugs are often prescribed for 
behavior that chronic care staff find objectionable

 b.  tardive dyskinesia is a frequent side effect of anti-
psychotic drug use in the elderly

 c.  antipsychotic drugs are prescribed much more fre-
quently in institutionalized patients than in nonin-
stitutionalized patients

 d.  all of the above statements are true
 e.  none of the above statements is true

 15.  Under-prescribed medications in older adults may 
include which of the following?

 a.  angiotensin-converting enzyme inhibitors for 
heart failure

 b.  beta blockers for heart failure and after a myocar-
dial infarction

 c.  warfarin for atrial fibrillation
 d.  aspirin within 24 hours of an acute myocardial 

infarction
 e.  all of the above

 16.  Which of the following can cause a decreased absorp-
tion of levothyroxine and quinolone antibiotics?

 a.  magnesium
 b.  calcium
 c.  zinc
 d.  aluminium
 e.  all of the above

 17.  Coenzyme Q10 may cause an increased risk of bleeding.
 a.  true
 b.  false

CLINICAL CASE MANAGEMENT PROBLEM

List 10 rules that will minimize ADRs in the elderly.
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ANSWERS

 1.  e. This patient’s problem can be characterized in the 
following manner: (1) it is likely to be related to the 
bagful of medications she was prescribed; (2) it is com-
mon after the initiation of medication in the elderly, 
especially multiple medications; (3) it is very unlikely 
to be transient unless some or all of the medications 
are discontinued; and (4) it will commonly lead to hos-
pitalization. It is thought that up to 20% of hospital-
izations, and perhaps significantly more in the elderly, 
are a result of iatrogenic disease. Iatrogenic disease is 
almost always associated with multiple medication use.

 2.  e. The following are some helpful guidelines on the 
initiation of drugs in the elderly:

 1.  Drug initiation in the elderly should be done cau-
tiously. The general rule should be to start very 
low and go very slow.

 2.  The elderly patient usually needs a considerably 
lower dose of drug than does the young adult. 
This is, of course, especially true of drugs that are 
renally excreted. The general rule on drug initia-
tion in elderly patients is “no more than 50% of 
the usual adult dose; no more than one drug at 
a time. Increases should not be made any more 
quickly than once a week.”

 3.  Psychotropic drugs should be used with special 
caution. Psychotropic medications are frequently 
misused in the elderly, and dosing should be mon-
itored closely.

 4.  All elderly patients should have a formal drug 
review performed at least every 3 months. At that 
time, all drugs and the drug doses should be seri-
ously considered for reduction or discontinuation, 
especially if the elderly patient has symptoms that 
suggest an ADR to one or more of the drugs that 
he or she is taking.

 3.  d. Patients in chronic care facilities have the follow-
ing characteristics with respect to medication use:

 1.  They are usually taking multiple medications. The 
average number of medications used by the insti-
tutionalized elderly is 8 per day. Standard orders 
may increase this to 13 medications per day.

 2.  The most usual scenario is that medications are 
always added but never subtracted. Thus, the 
number simply continues to increase.

 3.  Iatrogenic side effects from medication use in 
chronic care facilities are extremely common. Con-
sidering the number of medications that these resi-
dents are taking, they are actually far more likely to 
experience at least one ADR per year than not.

 4.  In comparison to senior citizens living on their 
own in the community, the number of medica-
tions used by institution-based elderly patients is 
greater.

 4.  d. The combination of hydrochlorothiazide and 
clonidine is likely to produce significant ortho-
static hypotension in the elderly patient. The “most 
adverse effect of the adverse effects” is a fall in the 
elderly leading to a fracture of the neck of the femur. 
Thus, the specialist that you most likely will call is an 
orthopedic surgeon.

 5.  a. The most serious complication from a hip frac-
ture is immobility leading to DVT. The development 
of a DVT is, of course, directly correlated with a sub-
sequent pulmonary embolus. The mortality of elders 
in the first year after a hip fracture is approximately 
25%. Prevention is the best treatment. Prevention is 
best accomplished by significantly limiting the num-
ber of medications an elderly patient takes, especially 
medications that tend to produce orthostatic hypo-
tension. Sedative-hypnotics considerably increase the 
risk for hip fractures.

 6.  a. The most common medication-induced cause 
of hallucinations in elderly patients is proprano-
lol. Many elderly patients who are prescribed pro-
pranolol develop visual or auditory hallucinations. 
Unfortunately, rather than having an evaluation of 
their medication list, many of these patients are then 
prescribed antipsychotic medications to treat the 
hallucinations.

 7.  e. The most reasonable course of action at this time 
is to stop everything and start again. The rapid intro-
duction of the nine medications listed was a recipe for 
disaster. An attempt to counteract the disaster should 
logically take place in the supervised setting of at least a 
geriatric day hospital. Many geriatric assessment units 
do exactly that when an elder is admitted for the assess-
ment of any medical problem. With elders who have 
been taking multiple medications for long times, the 
safest place to accomplish this is in the hospital under 
close observation. Of elderly hospital admissions, 10% 
to 17% are a result of inappropriate medication use. 
Use these hospitalizations to properly assess medica-
tions and to develop appropriate treatment plans.

 8.  b. Patients who develop ADRs are more likely than 
those who do not develop an ADR to be taking six 
or more drugs. The most commonly identified com-
bination likely to result in a drug-drug interaction is 
digoxin with a diuretic. In this case, the most likely 
ADR would be hypokalemia from the diuretic, which 
may lead to digoxin toxicity in the susceptible elder. 
These combinations are considered secondary drug 
reactions, which require at least two drugs to cause 
an interaction.

 9.  d. All of the side effects listed are common side 
effects of tricyclic antidepressant medications. The 
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side effects that are caused by an anticholinergic 
mechanism include dry mouth, blurred vision, con-
stipation, bladder spasm and urinary retention, and 
sedation. The orthostatic hypotension is caused by 
an alpha-adrenergic blockade and is potentially the 
most serious because of the association described 
previously between the following series of events: 
(1) orthostatic hypotension, (2) falls in the elderly, 
(3) fractured neck of the femur, (4) DVT, and (5) 
pulmonary embolism. Excess morbidity and mor-
tality are associated with events 3, 4, and 5 in the 
chain. In addition, always follow cardiac status when 
digoxin is used, evaluating for bradycardia and 
dysrhythmias.

 10.  b. The three most common drug classes associated 
with ADRs in the elderly are cardiovascular drugs, 
psychotropic drugs, and analgesics (especially non-
steroidal antiinflammatory drugs [NSAIDs]). Unfor-
tunately, many of the drugs used in the treatment 
of geriatric patients are prescribed for symptoms 
related to the effects and the diseases of aging and 
not necessarily for a specific acute disease in which 
function can be restored. This results, of course, in 
the elder’s taking the particular agent for a longer 
period.

 11.  e. Many physiologic and social variables increase 
the incidence of ADRs in elderly patients. They 
include the number of drugs, compliance, absorption 
of drugs, concentration of free drug in the serum, 
volume of distribution, tissue sensitivity, metabolic 
clearance, renal drug clearance, general homeostasis, 
and concentration of serum albumin.

 12.  e. An ADR is defined as any unintended or unde-
sired effect of a drug in a patient. This may include 
abnormal laboratory values, patient symptoms, and 
signs on physical examination. ADRs can be divided 
into side effects (dry mouth from tricyclic antidepres-
sants and hypokalemia from diuretics), drug toxicity 
(daytime sedation from hypnotics, diarrhea from lax-
atives, and syncope from antihypertensive agents), 
drug-disease interaction (benzodiazepine and drugs 
with anticholinergic properties may affect the cog-
nitive function of patients with Alzheimer disease), 
drug-drug interaction (digoxin and diuretics), and 
secondary effects (haloperidol causing drug-induced 
parkinsonism).

 13.  d. The kidney is the major source of elimina-
tion of many commonly prescribed drugs. Drugs 

that undergo extensive renal clearance and that are 
therefore likely to accumulate in the elderly include 
digoxin, gentamicin and other aminoglycosides, lith-
ium, cimetidine, co-trimoxazole, disopyramide, nad-
olol, procainamide, and sulfonamides. Remember 
that NSAIDs may increase renal toxicity, especially 
in high-risk patients.

 14.  d. Psychotropic drugs are commonly prescribed 
for geriatric patients. Indications for the use of these 
drugs are not well established. In nursing home 
 situations, psychotropic drugs are often prescribed 
for behaviors that staff members find objectionable 
(i.e., for the benefit of the staff, not the patient); the 
patient may, in fact, remain on these drugs for long 
periods. The institutionalized elderly are 10 times 
more likely than age-matched noninstitutionalized 
controls to receive antipsychotic agents.

 15.  e. All of the named medications and situations 
are true. Other medications include HMG-CoA 
reductase inhibitors for primary prevention, gas-
troprotective agents for patients at high risk for 
NSAID-induced gastrointestinal bleeding, and 
narcotic analgesics for pain control. Double-blind, 
randomized controlled trials have not established 
the efficacy of antipsychotic drug use in Alzheimer 
disease. Tardive dyskinesia, rigidity, and excessive 
sedation are frequent side effects of antipsychotic 
drug use. In many states, the use of psychotropic 
medication must be well documented with specific 
goals for behavior. Chemical restraint through the 
use of psychotropic medications is not justified. 
Newer antipsychotic agents, such as risperidone 
(Risperdal), olanzapine (Zyprexa), and quetiapine 
(Seroquel), have been shown to be effective in the 
treatment of psychotic behavior and neurobehav-
ioral manifestations in patients with severe Alzhei-
mer disease.

 16.  e. All of these (including iron as well) can cause a 
decreased absorption of levothyroxine and quino-
lone antibiotics. In addition, tube feeding can also 
decrease absorption of phenytoin and levothyroxine.

 17.  a. True. The important point of this question is 
to always take into consideration the use of over-
the-counter and herbal medicine. In this question, 
coenzyme Q10, feverfew, flaxseed oil, garlic, ginger, 
ginkgo biloba, and ginseng may have an impact on 
bleeding or have drug-drug interactions that may 
lead to an increased risk of bleeding.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The following is a good set of rules for prescribing med-
ication in geriatric patients.
 1.  Recognize that there is no drug to treat 

senescence.
 2.  Recognize that mere prolongation of life is not a 

valid reason to use medications that decrease the 
quality of life.

 3.  Make sure that the effects of treatment outweigh 
the risks.

 4.  Establish a priority order for treatment.
 5.  Keep the number of drugs administered concur-

rently to a minimum.
 6.  Know your patient well. Consider renal and hepatic 

impairment. Consider what else (including over-
the-counter medications) is being taken and who 
else is prescribing drugs.

 7.  Always begin with nonpharmacologic therapy 
first, if possible.

 8.  If you decide to prescribe a drug, know it well. 
Consider using a few drugs often rather than many 
drugs infrequently.

 9.  Select the dose carefully: start very low and go 
very slow.

 10.  Anticipate and minimize ADRs by considering side 
effect profiles.

 11.  Determine whether the patient needs help using 
the medication.

 12.  Educate the patient and family.
 13.  Continually re-evaluate whether your patient needs 

a specific drug.
 14.  Perform a drug review every 3 months for every 

elder taking more than one medication.
 15.  Use medication diaries. Have patients bring in 

all medications and over-the-counter and herbal 
medications used.

 16.  Check serum levels when indicated.
 17.  Destroy old medications.
 18.  Use medication cards.
 19.  The Beers criteria identify medications that are 

usually considered inappropriate when they are 
given to the elderly.

SUMMARY

 1.  Prevalence: Drug reactions are common, especially 
in institutionalized elderly, who are taking an aver-
age of 13 medications. ADRs are at least twice as 
common in elderly patients as in younger patients.

 2.  Types of ADRs: (a) side effects, (b) drug toxicity, (c) 
drug-disease interaction, (d) drug-drug interaction.

 3.  Most common drugs associated with ADRs: (a) 
cardiovascular drugs, (b) psychotropic drugs, (c) 
analgesics.

 4.  Set of reasonable rules: Follow the set of rules listed 
in the Clinical Case Management Solution.

 5.  Categories of ADRs
 a.  Primary ADR (one drug with one side reaction): 

(i) cimetidine causes psychosis and (ii) proprano-
lol induces depression.

 b.  Secondary ADR (requires at least two drugs to 
cause an interaction): statin medications and azi-
thromycin may cause elevated creatine kinase.

 c.  Drug withdrawal syndromes: (i) beta blocker 
withdrawal leads to angina or tachycardia; (ii) 
addictive drugs cause withdrawal syndromes 
(benzodiazepines).

 d.  Tertiary ADR: benzodiazepines result in a higher 
incidence of falls.

 6.  Physician factors implicated in ADRs
 a.  The physician gives a high-risk drug to a vulner-

able host (NSAID for a patient with peptic ulcer 
disease).

 b.  The physician gives a highly interactive drug to a 
pharmacologically vulnerable patient (i.e., capto-
pril given to a patient taking a potassium-sparing 
agent).

 c.  The physician prescribes an inappropriate 
drug to treat an unrecognized drug side effect 
(i.e., antidepressant given to treat beta blocker 
depression).

 7.  Automatic or standard drug orders in intensive care 
unit, chronic care unit, or chronic care facilities 
should be reviewed on a regular basis.

 8.  Ensure appropriate follow-up.
 9.  Obtain a complete drug history and medication rec-

onciliation with any transition to hospitals, assisted 
living facilities, nursing homes, or home.

 10.  Avoid prescribing before a diagnosis is made.
 11.  Review medications regularly and before adding a 

new medication.
 12.  Know the actions, adverse effects, and toxicity of the 

medications you prescribe.
 13.  Start at a low dose and titrate according to tolerabil-

ity and response.
 14.  Attempt to maximize dose before switching to 

another.
 15.  Avoid using one drug to treat the side effects of 

another.
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C H A P T ER  127

The Propensity and 
Consequences of Falls among the 
Elderly

CLINICAL CASE PROBLEM 1

An 81-Year-Old Woman Who Is Repeatedly 
Falling

An 81-year-old woman who is repeatedly falling is 
brought to the office by her daughter. The elderly mother 
has been falling repeatedly for at least 3 months. The 
falling has been getting progressively worse, and the 
patient’s daughter is very concerned about the possibil-
ity of her mother “breaking her hip.”

On examination, the patient is a frail, elderly woman 
in no acute distress. She appears somewhat depressed. 
Her Mini-Mental State Examination score is 27. The 
patient’s blood pressure is 180/75 mm Hg. Her pulse is 
84 beats per minute and irregular. No other abnormali-
ties are found.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the prevalence of falls among community- 
based elderly patients between the ages of 70 and 75 
years?

 a.  5% per year
 b.  10% per year
 c.  20% per year
 d.  30% per year
 e.  50% per year

 2.  Which of the following statements regarding falls in 
the elderly is (are) true?

 a.  the prevalence of falling in the elderly increases 
with advancing age

 b.  elderly patients who are physically active may be at 
greater risk of falling than those who are not

 c.  approximately 55% of elderly patients who fall 
once will fall again

 d.  falling in the elderly may not necessarily be a 
marker of functional decline

 e.  all of the above statements are true

 3.  Which of the following is the most feared outcome of 
falling among elderly patients?

 a.  fracture of the hip
 b.  fracture of the radius
 c.  subdural hematoma
 d.  epidural hematoma
 e.  cervical fracture

 4.  Potential reversible causes of falling in the elderly 
include which of the following?

 a.  medications
 b.  postprandial hypotension
 c.  alcohol use
 d.  urinary urgency
 e.  all of the above

 5.  Which of the following are predisposing risk factors 
for falls in the elderly?

 a.  visual impairment
 b.  cerebrovascular accidents
 c.  Alzheimer disease
 d.  normal-pressure hydrocephalus
 e.  all of the above

 6.  Regarding the incidence of falling and medication 
use in the elderly, which of the following statements 
is (are) true?

 a.  multiple drug use is associated with an increased 
incidence of falling in the elderly

 b.  the higher the drug dosage, the greater the proba-
bility of falling

 c.  drug interactions are a major contributing factor 
to an increased incidence of falling in the elderly

 d.  a and b
 e.  a, b, and c

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008165.pub3/abstract
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008165.pub3/abstract
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 7.  Falling in the elderly is most commonly associated 
with which of the following pathophysiologic factors?

 a.  orthostatic hypotension
 b.  decreased left ventricular output
 c.  decreased cerebral circulation
 d.  increased left ventricular output
 e.  none of the above

 8.  Which of the following medications is most likely to 
lead to a serious fall in an elderly patient?

 a.  amitriptyline
 b.  hydrochlorothiazide
 c.  enalapril
 d.  nifedipine
 e.  fluoxetine

 9.  What is the prevalence of falling among institutional-
ized elderly patients?

 a.  50% per year
 b.  40% per year
 c.  30% per year
 d.  20% per year
 e.  10% per year

 10.  Which of the following statements regarding the use 
of restraints in elderly patients as a means to prevent 
falls is (are) true?

 a.  restraints have been shown to reduce the incidence 
of falling in the elderly

 b.  no study has ever shown a decrease in falls with 
restraint use in the elderly

 c.  potential complications of restraint use in the 
elderly include strangulation, vascular damage, 
and neurologic damage

 d.  a and c
 e.  b and c

 11.  What percentage of elderly patients are not able to 
get up after a fall?

 a.  10%
 b.  20%
 c.  30%
 d.  40%
 e.  50%

 12.  Various risk factors for falling consistently identified 
from multiple cohort studies include which of the 
following?

 a.  age
 b.  cognitive impairment
 c.  female gender
 d.  past history of a fall
 e.  all of the above

 13.  Preventive measures for falls should include which of 
the following?

 a.  strength and balance programs
 b.  educational programs
 c.  medication reviews
 d.  environmental modifications
 e.  all of the above

none of the above

ANSWERS

 1.  d. According to several community-based surveys, 
approximately 30% of people older than 65 years of age 
experience falls each year in situations in which there 
are no overwhelming intrinsic causes (e.g., syncope).

 2.  e. Approximately 55% of elders who fall have multiple 
falling episodes. The likelihood of falling increases with 
age. As illustrated by the high prevalence of 30% among 
community-based people, falling is not confined to the 
frail elderly; healthy elderly patients fall as well during 
ordinary daily activities. This suggests that falling is not 
merely a marker of functional decline in the elderly. 
Although the elder we picture as falling is the frail elder 
with multiple medical problems, it may well be the case 
that falling is more prevalent among the more healthy 
elders who are more, not less, physically active.

 3.  a. The most feared outcome of falls in the elderly 
is a fracture of the hip. This is especially common 
among elderly women who have significant osteopo-
rosis. The escalating cost of health care has resulted 
in increased expectations and demands concerning 
cost-effective health care. Hip fracture results in the 
death of at least 12,000 elderly Americans per year. 
In elderly women with hip fractures, the mortality is 
approximately 20% in the first year.

 4.  e. Potential reversible causes of falling include 
medication, alcohol, postprandial hypotension (30 to 
60 minutes after a meal), urinary urgency, insomnia, 
peripheral edema, and environmental factors. These 
conditions should be screened for in any elderly 
patient, whether the elder has fallen or not, as a way 
of preventing potential falls.

 5.  e. Vision, hearing, vestibular function, and proprio-
ception are the major sensory modalities related to sta-
bility. Thus declines in vision and hearing, imbalance 
leading to vertigo and dizziness, peripheral neuropa-
thies, and cervical degenerative disease are common 
causes of falls in elderly patients. Other associated dis-
eases or conditions associated with falls in the elderly 
include cerebrovascular accidents, Parkinson disease, 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the preventive measures that may result in a 
reduction in falls in the elderly.
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normal-pressure hydrocephalus, dementia (Alzheimer 
disease), severe osteoarthritis or rheumatoid arthritis, 
and medications causing orthostatic hypotension.

 6.  e. Iatrogenic disease is a major cause of falls in the 
elderly. This iatrogenic disease, which is almost com-
pletely related to medication use, is a serious problem 
in elders. As discussed previously, the average number 
of medications per elder (especially in the institutional-
ized setting) is between 8 and 13. Elderly patients tak-
ing benzodiazepines have an increased risk of falling. 
Multiple drugs, increased drug dosage, and drug-drug 
interactions are all reasons for orthostatic hypoten-
sion (an alpha-blockade phenomenon) and sedation 
(the two most common predisposing pathophysiologic 
mechanisms associated with falling in the elderly).

 7.  a. Decreased left ventricular output, most closely 
associated with congestive heart failure, may also play 
a prominent role in some cases of falling, but ortho-
static hypotension is the most common cause.

 8.  a. Amitriptyline, hydrochlorothiazide, enalapril, 
and nifedipine may all be associated with falling in the 
elderly. Enalapril and hydrochlorothiazide are more 
likely to be associated with falling when they are given 
concomitantly. In addition, the first-dose hypotensive 
effect of an angiotensin-converting enzyme (ACE) 
inhibitor should be remembered; that is, it is much 
safer to give the first dose of an ACE inhibitor to an 
elder in your office, where this possible side effect 
can be monitored. Of the four medications listed, 
however, the most prominent predisposing to falls in 
the elderly is amitriptyline, a tricyclic antidepressant. 
Amitriptyline predisposes to falls by a combination 
of two mechanisms: its anticholinergic mechanism 
and its alpha-blockade mechanism. This drug should 

be used judiciously in the elderly. Starting very low 
and going very slowly will minimize falling as a result 
of drug use in elderly patients. With a wide range of 
alternative medications with a safer profile, amitrip-
tyline should be avoided in the elderly.

 9.  a. More than half of ambulatory nursing home 
patients fall each year. The estimated annual inci-
dence is 1600 falls per 1000 beds. The higher fre-
quency of falling among institutionalized elderly 
patients results both from the greater frailty of these 
patients compared with community-based elderly 
patients and from the greater reliability of reporting 
in an institutional setting.

 10.  e. No study has confirmed or suggested that the risk 
of falling in the elderly is lessened because of the use 
of restraining devices. On the other hand, restraining 
devices have been shown to result in significant mor-
bidity and mortality from strangulation, neurologic 
damage, and vascular damage. In some countries 
(e.g., the United Kingdom), restraints are almost 
forbidden. Restraints have other side effects also, 
including anxiety, anger, agitation, and paranoia.

 11.  e. Of the elderly who fall, only 50% are able to get up. 
Thus experiencing what is referred to as the “long lie” 
is associated with lasting declines in functional status.

 12.  e. Additional risk factors include lower extremity 
weakness, gait problems, foot disorders, poor bal-
ance, psychotropic medications, arthritis, hypovita-
minosis D, and Parkinson disease.

 13.  e. Also included in studies was tai chi, which proved 
to be effective; withdrawal of psychotropic medica-
tions; and cardiac pacing for high-risk individuals.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A preventive program for minimizing falls in the elderly 
should include the following.
 1.  Identification of intrinsic risk factors
 a.  A thorough clinical evaluation aimed at identify-

ing all contributing risk factors for falling is the 
first, most important step. Directly observing 
balance and gait has proved to be effective in 
identifying residents at risk for falling.

 b.  A careful review of all situations may identify 
problem situations to be avoided in the future.

 c.  A complete medication review with elimination of 
all unnecessary medications and a decrease in 
the dose of all others will minimize falls.

 2.  Environmental prevention
 a.  General environmental measures include ensur-

ing adequate lighting without glare; having dry, 

nonslippery floors that are free of obstacles and 
contamination; having high, firm chairs; and 
 having raised toilet seats.

 b.  The use of restraints in long-term settings 
has become closely monitored and  regulated. 
 Studies have shown that use of physical 
restraints has little value in preventing injuries 
from falls. Restraints should not take the place of 
close supervision and attention to the risk factors 
discussed previously. Alternatives to restraints, 
including wedges in chairs for maintenance of 
position and organized walking and grid barriers 
for prevention of wandering, may afford the nec-
essary protection.
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SUMMARY

 1.  Prevalence: 30% per year in community-based elders 
and 50% per year in institutionalized elders

 2.  Major complication: fracture of the femur and result-
ing morbidity and mortality from surgery, deep venous 
thrombosis, and pulmonary embolus

 3.  Major predisposing conditions precipitating major 
complications

 a.  Vision, hearing, vestibular function, and proprio-
ception impairments

 b.  Other conditions associated with increased risk: 
Alzheimer disease, Parkinson disease, and iatro-
genic disease (mainly medication use, including 
the psychotropic agents and the cardiovascular 
agents; the agents with the greatest probability of 
producing sedation and other anticholinergic side 
effects and alpha-blockade side effects [orthostatic 
hypotension])

 c.  Significant osteoporosis increases the risk.
 4.  Elder populations at greatest risk
 a.  Active elderly patients are at increased risk because 

of significant activity levels.

 b.  The “frail elderly” who have concomitant chronic 
medical conditions

 c.  The institutionalized elderly
 d.  This list may, in fact, include most elders.
 5.  Prevention
 a.  Prevent the development of osteoporosis in post-

menopausal women whenever possible (estrogens, 
calcitonin, calcium, vitamin D, and bisphosphonates).

 b.  Carefully examine identifying intrinsic risk factors 
and environmental protection methods in helping 
to prevent falls.

 c.  Medications
 i.  Provide a medication review to every elder 

every 3 months.
 ii.  Keep the number of medications to a minimum.
 iii.  In starting medications, start very low and go 

very slow.
 iv.  To minimize falls, minimize adverse drug 

reactions.

C H A P T ER  128

Urinary Incontinence in the Elderly

CLINICAL CASE PROBLEM 1

An 88-Year-Old Institutionalized Woman with 
Urinary Incontinence

An 88-year-old female patient whom you care for and 
who resides in a chronic care facility is having increas-
ing difficulties with “bed-wetting.” She is embarrassed 
to talk about this, but the nurses inform you that it is a 
problem and is getting progressively worse.

At your last weekly visit, the charge nurse requested 
permission from you to insert an indwelling urinary 
catheter. At the time, the patient had been incontinent 

continuously for 6 days. The charge nurse clearly tells 
you, “I haven’t got enough staff to keep changing sheets 
10 times a day. Please do something.”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this point, what should your instructions to the 
charge nurse be?

 a.  insert the indwelling catheter; call me if there are 
any more problems

 b.  begin intermittent 4-hour catheterization to avoid 
the necessity of inserting an indwelling catheter

 c.  wait and see what happens in the next couple of 
weeks

http://www.americangeriatrics.org/health_care_professionals/clinical_practice/clinical_guidelines_recommendations/prevention_of_falls_summary_of_recommendations
http://www.americangeriatrics.org/health_care_professionals/clinical_practice/clinical_guidelines_recommendations/prevention_of_falls_summary_of_recommendations
http://www.americangeriatrics.org/health_care_professionals/clinical_practice/clinical_guidelines_recommendations/prevention_of_falls_summary_of_recommendations
http://www.americangeriatrics.org/health_care_professionals/clinical_practice/clinical_guidelines_recommendations/prevention_of_falls_summary_of_recommendations
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 d.  order some routine blood work to attempt to 
determine the cause of the problem

 e.  clearly indicate that you will begin investigation of 
this problem now; ask the charge nurse, in return, 
to attempt to manage the current situation for only 
a short time longer

 2.  Regarding urinary incontinence in the elderly, which 
of the following statements is false?

 a.  60% to 70% of elderly patients in nursing homes 
have established urinary incontinence

 b.  15% to 30% of all adults older than 65 years have 
developed urinary incontinence

 c.  women are twice as likely as men to have urinary 
incontinence

 d.  humiliation and embarrassment are signifi-
cant life problems for the patient with urinary 
incontinence

 e.  none of the above statements is false

 3.  What is the most common type of urinary inconti-
nence in elderly patients?

 a.  urge incontinence
 b.  stress incontinence
 c.  complex incontinence
 d.  overflow incontinence
 e.  functional incontinence

 4.  Which of the following statements regarding incon-
tinence in the elderly is (are) true?

 a.  stress incontinence is usually manifested by loss of 
small amounts of urine as intraabdominal pressure 
increases

 b.  overflow incontinence occurs through bladder 
distention

 c.  prostatic obstruction is a common cause of over-
flow incontinence

 d.  functional incontinence is characterized by an 
involuntary loss of urine despite normal bladder 
and urethral functioning

 e.  all of the above statements are true

 5.  Which of the following is (are) a contributing fac-
tor(s) to urinary incontinence in the elderly?

 a.  loss of the ability to concentrate urine
 b.  decreased bladder capacity
 c.  decreased urethral closing pressure
 d.  decreased mobility
 e.  all of the above

 6.  Which of the following classes of drugs has not been 
implicated in the pathogenesis of urinary inconti-
nence in the elderly?

 a.  thiazide diuretics
 b.  neuroleptics
 c.  sedatives
 d.  antibiotics
 e.  hypnotics

 7.  Which of the following nonpharmacologic treat-
ments may be effective in the management of urinary 
incontinence in the elderly?

 a.  Kegel exercises
 b.  biofeedback
 c.  behavioral toilet training
 d.  clean intermittent catheterization
 e.  all of the above

 8.  Which of the following cause(s) acute (reversible) 
urinary incontinence in the elderly?

 a.  delirium
 b.  restricted mobility
 c.  infection
 d.  drugs
 e.  all of the above

 9.  Anticholinergic and narcotic drugs are most com-
monly associated with which of the following types 
of urinary incontinence?

 a.  urge incontinence
 b.  stress incontinence
 c.  overflow incontinence
 d.  complex incontinence
 e.  functional incontinence

 10.  Which of the following components of the diagnostic 
evaluation of urinary incontinence is not necessary in 
every elderly patient with the disorder?

 a.  complete history
 b.  focused physical examination
 c.  renal ultrasound examination
 d.  complete urinalysis
 e.  postvoiding residual (PVR) urine determination

 11.  PVR urine is considered definitely abnormal when it 
exceeds which of the following?

 a.  any amount is abnormal
 b.  100 mL
 c.  75 mL
 d.  50 mL
 e.  10 mL

 12.  What is (are) the drug(s) of choice for the pharmaco-
logic management of stress incontinence?

 a.  supplemental estrogen
 b.  alpha-adrenergic agonists
 c.  cholinergic agents
 d.  a and b
 e.  all of the above

 13.  Which of the following types of urinary incontinence 
is most amenable to surgical intervention?

 a.  urge incontinence
 b.  stress incontinence
 c.  overflow incontinence
 d.  complex incontinence
 e.  functional incontinence
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 14.  Which of the following are indications for the use of 
a chronic indwelling catheter in elderly patients with 
incontinence?

 a.  urinary retention causing persistent overflow 
incontinence

 b.  chronic skin wounds or pressure ulcers that can be 
contaminated by incontinent urine

 c.  terminally ill or severely impaired elderly 
patients for whom bed and clothing changes are 
uncomfortable

 d.  urinary retention that cannot be controlled medi-
cally or surgically

 e.  none of the above statements is true
 f.  a, b, c, and d

 15.  Alzheimer disease, Parkinson disease, and cerebro-
vascular disease are usually associated with which of 
the following types of urinary incontinence?

 a.  urge incontinence
 b.  stress incontinence
 c.  overflow incontinence
 d.  complex incontinence
 e.  functional incontinence

 16.  Behavioral training for urge incontinence includes 
which of the following?

 a.  patient should stand still or sit down and not race 
quickly to the bathroom

 b.  patient should contract his or her pelvic muscle
 c.  patient should concentrate on making the urge 

decrease
 d.  when urge is under control, the patient should 

walk slowly to the bathroom
 e.  a, b, and c
 f.  a, b, c, and d

 17.  An abnormal PVR detected by catheter insertion or 
ultrasound examination may be caused by which of 
the following conditions?

 a.  detrusor muscle weakness
 b.  neuropathy
 c.  fecal impaction
 d.  medications
 e.  all of the above

 18.  Mental status testing is not an important part of the 
workup for urinary incontinence.

 a.  true
 b.  false

 19.  A mixed urinary incontinence usually consists of what 
forms of incontinence?

 a.  urge and overflow incontinence
 b.  urge and stress incontinence
 c.  stress and functional incontinence
 d.  overflow and functional incontinence

ANSWERS

 1.  e. In an elderly patient who has just become incon-
tinent, it is inappropriate to insert a Foley catheter 
or to do anything else until you have established 
the cause. The pathophysiologic process of urinary 
incontinence in the elderly population is complex, 
even among patients with dementia. Elderly patients 
deserve the same intensive investigation of the cause 
of incontinence as you would perform in a younger 
individual.

 2.  e. Between 50% and 70% of elderly patients in 
nursing homes have urinary incontinence. Of elderly 
patients older than 65 years in the community, 15% to 
30% have urinary incontinence. Women are twice as 
likely as men to develop urinary incontinence. Humil-
iation and embarrassment are important consequences 
of urinary incontinence in elderly patients. This embar-
rassment leads to social isolation and subsequent anxi-
ety and depression. Incontinence is the second leading 
cause of admission of elderly patients to long-term care 
facilities. In the United States, it is estimated that the 
total health care costs associated with urinary inconti-
nence are more than $7 billion per year. Physical con-
sequences, such as predisposition to skin irritations 
and subsequent skin ulcers and infections, are major 
problems.

 3.  a. The most common type of urinary incontinence 
in the elderly population is urge incontinence. Urge 
incontinence (also known as detrusor hyperreflexia) 
is characterized by leakage of urine caused by strong 
and sudden sensations of bladder urgency. Patients 
with urge incontinence may also experience fre-
quency, urgency, and nocturia. Many conditions 
may predispose to urge incontinence, including cere-
brovascular accidents, Parkinson disease, Alzheimer 
disease, spinal cord injury or tumor, multiple scle-
rosis, prostatic hypertrophy, and interstitial cystitis. 
Urge incontinence may also be present in patients in 
whom no neurologic or genitourinary abnormality is 
present.

 4.  e. Stress incontinence (urethral incompetence) 
is characterized by loss of small amounts of urine 
secondary to increases in intraabdominal pres-
sure. Stress incontinence is most commonly 
associated with pelvic floor weakening through 
childbirth, obesity, injury, menopause and aging, 

CLINICAL CASE MANAGEMENT PROBLEM

List the patient-dependent (4) and caregiver-depen-
dent (2) behaviorally oriented training procedures that 
may be beneficial in the management of urinary incon-
tinence in the elderly.
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and sphincter damage. Overflow incontinence 
occurs with bladder distention. Over-distention 
results in a constant leakage of small amounts 
of urine or “dribbling,” a physiologic situa-
tion in which the intrinsic pressure exceeds the 
 intra-urethral resistance. Bladder over-distention 
is usually caused by an enlarged prostate, ure-
thral  stricture, or fecal impaction. A hypotonic 
bladder secondary to diabetes  mellitus, syphilis, 
spinal cord  compression, or anticholinergic med-
ications may also result in  overflow incontinence. 
Complex incontinence refers to incontinence that 
has both urge and stress  components. Functional 
incontinence refers to involuntary loss of urine 
despite normal bladder and urethral functioning. 
This is most commonly seen with severe dementia 
and closed head  injuries. There is an inability or 
unwillingness to toilet because of physical, cogni-
tive,  psychological, or environmental factors.

 5.  e. Many factors are associated with the develop-
ment and maintenance of urinary incontinence in the 
elderly. These include loss of the ability of the kid-
ney to concentrate urine, decreased bladder capacity, 
decreased urethral closing pressure after menopause, 
decreased mobility, decreased vision, depression, sec-
ondary inattention to bladder cues, and inadequate 
environmental setting. The importance of drugs in 
the causation of elderly incontinence is discussed in 
answer 6.

 6.  d. Drug use is a common cause of incontinence 
in the elderly. The major drugs implicated as a 
cause of urinary incontinence in the elderly and 
the pathologic changes involved are summarized in 
Table 128-1.

 7.  e. Nonpharmacologic treatments are both available 
and useful in the treatment of all forms of urinary 
incontinence in the elderly. The treatments include 
the following:

 1.  Stress incontinence: (a) pelvic muscle (Kegel) 
exercises, (b) biofeedback, (c) behavioral therapies 
(prompted voiding, habit training, and scheduled 
toileting), and (d) transcutaneous electrical nerve 
stimulation (TENS)

 2.  Urge incontinence: (a) biofeedback, (b) behavioral 
therapies (as previously listed), and (c) TENS

 3.  Overflow incontinence: (a) intermittent cathe-
terization and (b) indwelling catheterization (use 
only for chronic urinary retention, for nonhealing 
pressure ulcers in incontinent patients, and when 
required to promote comfort)

 4.  Functional incontinence: (a) behavioral ther-
apies (as previously listed), (b) environmental 
manipulations, (c) incontinence undergarments 
and pads, (d) external collection devices, (e) 

indwelling catheters (if necessary), and (f) TENS 
(under investigation).

 8.  e. Causes of acute and reversible forms of urinary 
incontinence are provided by the DRIP mnemonic:

Delirium
Restricted mobility, retention
Infection (urinary tract), inflammation (urethritis or atro-
phic vaginitis), impaction (fecal)
Polyuria (diabetes mellitus, diabetes insipidus, congestive 
heart failure, and venous insufficiency), pharmaceuticals

 9.  c. Urinary retention with overflow incontinence 
must be considered when any patient who was pre-
viously completely continent suddenly becomes 
incontinent. The causes include immobility, anti-
cholinergic drugs, narcotic analgesic drugs, calcium 
channel blockers, beta blockers, fecal impaction, and 
spinal cord compression resulting from metastatic 
cancer.

 10.  c. The evaluation of urinary incontinence in the 
elderly should be undertaken with the same pre-
cision and care as evaluation and investigation of 
other urinary problems in younger patients. All 
elderly patients who present with urinary incon-
tinence should have the following procedures 
performed: (1) a complete history; (2) a complete 
medication review (ideally, every elderly patient 
taking more than one drug should have this done 
every 3 months); (3) an age-specific focused physical 

  Drugs Causing Urinary 
Incontinence in the Elderly

Drug Class Pathologic Changes
Diuretics Polyuria, frequency, urgency

Anticholinergics Urinary retention, overflow incontinence, 
impaction

Antidepressants Anticholinergic actions, sedation

Antipsychotics Anticholinergic actions, sedation, rigidity, 
immobility

Sedative  
hypnotics

Sedation, delirium, immobility, muscle 
relaxation

Narcotic  
analgesics

Urinary retention, fecal impaction, sedation, 
delirium

Alpha blockers Urethral sphincter relaxation

Alpha agonists Urethral sphincter tightening with overflow 
incontinence

Calcium channel 
blocker

Urinary retention

Alcohol Polyuria, frequency, urgency, sedation, 
delirium, immobility

TABLE 128-1
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examination (U.S. Preventive Services Task Force 
recommendation); (4) a complete urinalysis; (5) a 
urine culture; and (6) a PVR urine determination. A 
renal ultrasound examination needs to be done only 
if problems are suspected, such as urinary obstruc-
tion (a renal tumor), uremia, or inability of the kid-
neys to concentrate urine.

 11.  b. A PVR urine determination should be performed 
for every elderly patient with incontinence to exclude 
significant degrees of urinary retention. Neither the 
history nor the physical examination is sensitive or 
specific enough for this purpose in elderly patients. 
The PVR urine determination can be done either by 
itself as a simple one-test procedure or in conjunc-
tion with other simple urodynamic investigations. 
To maximize the accuracy of PVR urine, the mea-
surement should be performed within a few minutes 
of voiding. A PVR volume of 100 mL or less in the 
absence of straining reflects adequate bladder emp-
tying in elderly patients. If it is more than 100 mL, 
it suggests detrusor weakness, neuropathy, outlet 
obstruction, or detrusor hyperactivity with impaired 
contractility. If it is more than 200 mL, investigation 
for hydronephrosis should occur with urodynamic 
testing. A postvoid ultrasound is often effective and 
minimally invasive.

 12.  d. The ideal combination of pharmacologic agents 
for certain patients with stress incontinence involves 
supplemental estrogen and an alpha-adrenergic ago-
nist. For patients with stress incontinence, pharma-
cologic management is appropriate if the following 
criteria are met: (1) the patient is motivated; (2) the 
degree of stress incontinence is mild to moderate; (3) 
there is no major associated anatomic abnormality 
(e.g., a large cystocele); and (4) the patient does not 
have any contraindications to the use of these drugs. 
Pharmacologic treatment of stress incontinence is 
as efficacious as but not more efficacious than non-
pharmacologic treatment. Approximately 75% of 
patients improve with each. Combining the two 
modalities improves the efficacy of treatment. Sup-
plemental estrogen has not been found, by itself, to 
be as effective as when it is used in combination with 
an alpha-adrenergic agonist. If either oral or vaginal 
estrogen is used for a prolonged time (more than a 
few months), cyclic progesterone should be added 
to protect the endometrium. A combination of oral 
conjugated estrogen and oral pseudoephedrine would 
be a good starting point for pharmacologic treatment 
of stress incontinence. Duloxetine (Cymbalta) may 
increase sphincter contraction.

 13.  e. The type of incontinence that is most amena-
ble to surgical intervention is stress incontinence. 

Surgery is indicated in stress incontinence for con-
tinued significant bothersome leakage that occurs 
after attempts at nonsurgical treatment and for 
patients who, along with their stress incontinence, 
also have a significant degree of pelvic prolapse. If it 
is needed, surgery is usually 75% to 85% effective. 
The second most amenable subtype of incontinence 
that may be significantly improved with surgery is 
outflow obstruction caused by prostatic hypertrophy 
or prostatic carcinoma in men. With benign pros-
tatic hypertrophy, it would be prudent to reduce the 
size of the prostate and decrease obstruction by use 
of a 5α-reductase inhibitor (finasteride, dutasteride) 
or an alpha-adrenergic blocker (tamsulosin, dox-
azosin, terazosin, or prazosin) before surgery is 
contemplated.

 14.  f. The indications for chronic indwelling catheter 
use include the following:

 1.  Urinary retention that is (a) causing persistent 
overflow incontinence; (b) causing symptomatic 
infections; (c) producing renal dysfunction; (d) 
unable to be corrected surgically or medically; 
and (e) not practically managed with intermittent 
catheterization

 2.  Skin wounds, pressure sores, or irritations that are 
being contaminated by incontinent urine

 3.  Care of terminally ill or severely impaired patients 
for whom bed and clothing changes are uncom-
fortable or disruptive

 4.  Preference of patient or caregiver when a patient 
has failed to respond to more specific treatments

 15.  a. Central nervous system disorders, such as cere-
brovascular accidents (stroke), dementia, Parkinson 
disease, and suprasacral spinal cord injury, are associ-
ated with detrusor motor or sensory instability result-
ing in urge incontinence.

 16.  f. All described are part of behavioral training.

 17.  e. All conditions listed can cause abnormal PVR.

 18.  b. False. Mental status testing is important in 
evaluating a patient for urinary incontinence. 
Remembering to go to the bathroom, toileting 
oneself, and finding the bathroom can be confusing 
for patients with dementia. As a result, they may 
have a higher incidence of incontinence. In addi-
tion, the ability to functionally go to the bathroom, 
to use the facilities, and to adjust clothing may also 
be impaired.

 19.  b. Although this combination is more common in 
females with mixed incontinence, it may also occur in 
men with an enlarged prostate gland.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Following are examples of behaviorally oriented training 
procedures for urinary incontinence.
 1.  Patient-dependent procedures: (a) pelvic muscle 

(Kegel) exercises, (b) biofeedback, (c) behavioral 
training, and (c) bladder retraining

 2.  Caregiver-dependent procedures: (a) scheduled 
toileting or prompted voiding and (b) habit training

SUMMARY

 1.  Definition: the involuntary loss of urine in sufficient 
amount or frequency to be a social or health problem

 2.  Subtypes of urinary incontinence: acute (reversible) 
versus persistent urinary incontinence

 3.  Acute (reversible) urinary incontinence: DRIP 
mnemonic: delirium; restricted mobility, reten-
tion; infection, inflammation, impaction; polyuria, 
pharmaceuticals

 4.  Persistent urinary incontinence:
 a.  Stress: involuntary loss of urine (usually small amounts) 

with increases in intraabdominal pressure (e.g., cough, 
laugh, or exercise). Common causes include weakness 
and laxity of pelvic floor musculature and bladder out-
let or urethral sphincter weakness.

 b.  Urge: leakage of urine (often larger volumes, but 
variable) because of inability to delay voiding after 
sensation or bladder fullness is perceived; also 
known as detrusor hyperreflexia. Common causes 
include detrusor motor or sensory instability, iso-
lated or associated with one or more of the follow-
ing: cystitis, urethritis, tumors, stones, diverticula, 
or outflow obstruction; also central nervous system 
disorders such as stroke, dementia, Parkinson dis-
ease, and suprasacral spinal cord injury.

 c.  Overflow: leakage of urine (usually small amounts) 
resulting from mechanical forces on an overdistended 
bladder or from other effects of urinary retention 
on either bladder or sphincter function. Common 
causes include anatomic obstruction by prostate, 
stricture, and cystocele; hypotonic bladder associated 
with diabetes mellitus or a spinal cord injury; neu-
rogenic (detrusor-sphincter dyssynergy) associated 
with multiple sclerosis; and supraspinal cord lesions.

 d.  Functional: urinary leakage associated with the 
inability to toilet because of impairment of cognitive 

or physical functioning, psychological unwilling-
ness, or environmental barriers. Common causes 
include severe dementia and other neurologic dis-
orders and psychological factors such as depression, 
regression, anger, and hostility.

 5.  Prevalence of urinary incontinence in the elderly is as 
follows: (a) institutionalized elderly, 50% to 70%; (b) 
elderly patients living in the community, 5% to 15%.

 6.  Investigations: The basic investigations for all elderly 
patients with urinary incontinence are (a) complete his-
tory, (b) complete physical examination, (c)  complete 
medication review (every 3 months), (d) complete 
urinalysis, (e) urine for culture and sensitivity, and (f) 
PVR urine determination.

 7.  Primary treatments for different types of geriatric uri-
nary incontinence

 a.  Stress incontinence: (1) pelvic muscle (Kegel) exer-
cises; (2) alpha-adrenergic agonists; (3) supple-
mental estrogen (oral or vaginal); (4) biofeedback, 
behavioral training; (5) surgical bladder neck sus-
pension; and (6) periurethral injections

 b.  Urge incontinence: (1) bladder relaxants; (2) estro-
gen (if vaginal atrophy is present); (3) behavioral 
procedures (biofeedback and behavioral therapy); 
and (4) surgical removal of obstructing or other 
irritating pathologic lesions

 c.  Overflow incontinence: (1) surgical removal of 
obstruction, (2) intermittent catheterization (if 
practical), and (3) indwelling catheterization

 d.  Functional incontinence: (1) behavioral therapies 
(prompted voiding, habit training, or scheduled toi-
leting); (2) environmental manipulations; (3) inconti-
nence undergarments and pads; (4) external collection 
devices; (5) bladder relaxants (select patients); and  
(6) indwelling catheters (select patients)
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Prostate Disease

CLINICAL CASE PROBLEM 1

A 75-Year-Old Man with Nocturia, Hesitancy, 
and a Slow Urinary Flow

A 75-year-old man comes to your office with a 6-month 
history of nocturia, hesitancy, a slow flow of urine, and 
terminal dribbling. The symptoms have been progress-
ing. Otherwise, he is well and has had no significant 
medical illnesses.

On examination, his abdomen is normal. He has an 
enlarged prostate gland, which is smooth in contour 
and firm and has no nodules or irregularities.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  benign prostatic hypertrophy (BPH)
 b.  carcinoma of the bladder
 c.  prostatic carcinoma
 d.  urethral stricture
 e.  chronic prostatitis

 2.  Which of the following symptoms is (are) associated 
with the condition described in this case?

 a.  dysuria
 b.  daytime frequency
 c.  incomplete voiding
 d.  urgency
 e.  all of the above

 3.  Which of the following pharmacologic treatments 
may be indicated in the treatment of the condition 
described in this case?

 a.  finasteride
 b.  prazosin
 c.  terazosin
 d.  a, b, and c
 e.  none of the above

 4.  Before medical treatment of the condition described 
here, which of the following should be performed?

 a.  symptom assessment with a validated screening tool
 b.  transrectal ultrasound examination
 c.  computed tomography (CT) scan of the pelvis
 d.  a and b
 e.  a, b, and c are correct

 5.  Which of the following surgical procedures is the 
treatment of choice for severe cases of the condition 
described here?

 a.  transurethral resection of the prostate (TURP)
 b.  open prostatectomy

 c.  transurethral incision of the prostate
 d.  hyperthermia of the prostate
 e.  balloon dilation of the prostate

CLINICAL CASE PROBLEM 2

A 58-Year-Old Man with Hesitancy of the 
Urinary Stream and Bone Pain

A 58-year-old man comes to your office with a 3-month 
history of gradually worsening hesitancy of urinary 
stream, urgency, nocturia, and terminal dribbling. He 
also complains of lumbar and pelvic bone pain present 
for the past 3 weeks.

On physical examination, the prostate is enlarged 
and very hard. There is some tenderness over the pelvic 
ischium on the left side and at the fourth and fifth lum-
bar vertebrae.

 6.  Which of the following statements regarding this 
patient’s condition is false?

 a.  the most likely diagnosis is prostatic carcinoma
 b.  radiotherapy is the most probable first line of ther-

apy in the management of this patient
 c.  this patient most likely has metastatic disease
 d.  the evaluation of this patient should include a bone 

scan
 e.  combination chemotherapy may be indicated for 

the treatment of this condition

 7.  Which of the following statements regarding carci-
noma of the prostate is (are) true?

 a.  prostatic cancer is a major public health problem 
in men

 b.  prostatic cancer is now the most prevalent cancer 
in men

 c.  bone is the most common site of metastatic 
disease

 d.  all of the above statements are true
 e.  none of the above statements is true

 8.  Which of the following is (are) a risk factor(s) for the 
disease described in the patient in this case?

 a.  increased age
 b.  African-American men
 c.  positive family history for the disease
 d.  dietary fat intake
 e.  all of the above

 9.  Which of the following statements is true regarding 
screening for this disorder?

 a.  routine digital rectal examination (DRE) in men 
after the age of 55 years is recommended

 b.  routine use of prostate-specific antigen (PSA) 
analysis in men after the age of 55 years is 
recommended

 c.  routine combined use of PSA analysis and DRE in 
men after the age of 55 years is recommended
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 d.  routine combined use of PSA analysis and DRE in 
men after the age of 65 years is recommended

 e.  there is insufficient evidence to recommend rou-
tine screening of men for prostate cancer at any 
age

 10.  Which of the following is the treatment of choice for 
stage A1 of this disease in an 81-year-old man?

 a.  radiation therapy
 b.  radical prostatectomy
 c.  hormone therapy
 d.  combination chemotherapy
 e.  none of the above

 11.  What is the most common presenting symptom in 
men with prostatic cancer?

 a.  a feeling of “hardness” in the rectal area
 b.  obstructive voiding symptoms
 c.  anorexia
 d.  weight loss
 e.  bone pain

CLINICAL CASE PROBLEM 3

A 24-Year-Old Man with Fever, Suprapubic 
Discomfort, and Inhibited Urinary Voiding

A 24-year-old man comes to your office with a 2-day 
history of fever, chills, perineal and suprapubic discom-
fort, dysuria, and inhibited urinary voiding.

On physical examination, the lower abdomen is 
tender. A digital rectal examination reveals a swollen, 
boggy, and tender prostate. Examination of the urine 
reveals pus cells and bacterial rods. The man has no 
history of similar symptoms.

 12.  What is the most likely diagnosis in this patient?
 a.  acute prostatitis
 b.  acute cystitis
 c.  chronic prostatitis
 d.  acute perineal pain syndrome
 e.  acute nongonococcal urethritis

 13.  What is the most likely organism responsible for the 
condition described in this case?

 a.  Escherichia coli
 b.  Pseudomonas
 c.  Proteus
 d.  Serratia
 e.  Chlamydia trachomatis

 14.  What is the pharmacologic agent of choice for the 
condition described in this case?

 a.  trimethoprim-sulfamethoxazole (TMP-SMX)
 b.  erythromycin
 c.  ampicillin
 d.  tetracycline
 e.  gentamicin

ANSWERS

 1.  a. The most likely diagnosis in this patient is BPH. 
Hyperplasia of the prostate causes increased outflow 
resistance.

 2.  e. The symptoms of BPH are described as either 
obstructive or irritative. Obstructive symptoms are 
attributed to the mechanical obstruction of the pros-
tatic urethra by the hyperplastic tissue and include 
the following: (1) hesitancy, (2) weakening of the 
urinary stream, (3) intermittent urinary stream, (4) 
feeling of residual urine (incomplete bladder emp-
tying), (5) urinary retention, and (6) postmicturition 
urinary dribbling. Irritative symptoms are attributed 
to involuntary contractions of the vesical detrusor 
muscle (detrusor instability) and are associated with 
obstruction in approximately 50% of patients with 
prostatism. These symptoms include (1) nocturia, 
(2) daytime frequency, (3) urgency, (4) urge inconti-
nence, and (5) dysuria. Differential diagnosis includes 
carcinoma of the prostate, neuropathic bladder, 
chronic prostatitis, and urethral stricture.

 3.  d. The pharmacologic treatment of BPH is directed 
toward relaxation of the prostatic smooth mus-
cle fibers through inhibition of alpha-adrenergic 
 receptors and toward regression of the hyperplastic 
tissue by  hormonal suppression. The growth of BPH 
depends on the presence of the androgenic hormone 
 testosterone and its derivative dihydrotestosterone 
(through  conversion by the enzyme 5α-reductase). 
The  strategy of  antiandrogenic therapy in BPH is to 
interfere with dihydrotestosterone production. Many 
 antiandrogenic drugs have been tried, but the most 
promising are the  5α-reductase inhibitors finasteride 
(Proscar) and dutasteride (Avodart). They may result 
in a 20%  reduction in prostatic size and a modest 
 improvement of the urine and symptom score; treat-
ment may take up to 6 months to achieve this, and 
patients need to be aware of the delay. They may be 
most effective in men with larger prostates (>40 g) and 
may reduce serum PSA levels by an average of 50%. If 
the patient improves and side effects are minimal, con-
tinuation of therapy is appropriate.

The tone of prostatic smooth muscle is mediated 
by alpha1-adrenoceptor stimulation. Selective or non-
selective antagonists relax the smooth muscle, resulting 
in a diminution of urethral resistance, improvement of 
urine flow, and significant improvement in symptoms. 
The results of double-blind, randomized controlled 
trials have demonstrated the short-term efficacy of 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the therapeutic mechanism and the therapeutic 
effects of the drug finasteride for the treatment of BPH.
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selective alpha1 blockade. Selective alpha1-blocking 
drugs, such as terazosin (Hytrin) and doxazosin (Car-
dura), represent an option for patients with moderate 
symptoms, and second-generation medications includ-
ing tamsulosin (Flomax), silodosin (Rapaflo), and alfu-
zosin (Uroxatral) may be less likely to cause hypotension 
and syncope. There are also combination medications 
on the market, and they should be used cautiously.

 4.  a. The following should be performed before any 
medical intervention for BPH: (1) a history with use 
of a validated screening tool, such as the American 
Urological Association Symptom Index; (2) a focused 
physical examination; and (3) a DRE. Other studies 
in evidence-based reviews have been deemed unneces-
sary. Ultrasound examination (transrectal or abdom-
inal), determination of postvoiding residual urine, 
routine urinalysis and culture, electrolyte values (espe-
cially urea and creatinine), PSA levels, and cystoscopy 
are sometimes performed when surgical intervention 
is contemplated or complications are present.

 5.  a. In general, TURP remains both safe and effi-
cacious and is the “gold standard” against which all 
other treatments, both medical and surgical, must 
be measured. More than 80% of patients experi-
ence subjective improvement, including a significant 
improvement in urine flow rate. Approximately 15%, 
however, report no benefit 1 year after surgery. Com-
plications of surgery can be significant; some patients 
are left with chronic incontinence or impotence. The 
procedure can often be performed under spinal anes-
thesia, which is preferred in patients with complex 
medical problems. Other surgical treatment options 
include some minimally invasive procedures. These 
include transurethral laser-induced prostatectomy 
(TULIP procedure), transurethral balloon dilation of 
the prostate, laser ablation, high-intensity ultrasound 
thermotherapy, microwave thermotherapy, electro-
vaporization, and radiofrequency vaporization. An 
open prostatectomy is indicated for glands larger 
than 50 g.

 6.  b. This patient most likely has prostatic carcinoma 
with osseous bone metastases. Evaluation of this 
patient should include a PSA level, a bone scan, plain 
radiographs of the pelvis and lumbar areas, and a CT 
scan of the pelvis. The patient should receive hor-
monal therapy if these investigations confirm TNM 
stage M carcinoma of the prostate (pelvic lymph node 
metastases or distant metastases). Although radio-
therapy for stage M cancer is not entirely ruled out, it 
is not a first-line option. Always consider the age and 
the stage in determining treatment options.

 7.  d. Prostate cancer represents the most common 
noncutaneous tumor among men in the United States. 

The most important risk factor for cancer of the pros-
tate is age; the disease prevalence increases almost 
exponentially after the age of 50 years. The true prev-
alence is unknown, but estimates can be obtained from 
autopsy series or from a series of patients undergoing 
TURP. These series suggest that the prevalence of 
the disease is approximately 30% in men aged 60 to 
69 years and approximately 67% in men aged 80 to 
89 years. The incidence among various populations is 
similar in autopsy samples, but the clinical incidence 
varies considerably. This suggests that environmental 
or dietary differences among various cultural groups 
may be important determinants of the rate of cancer 
growth. It has been reported that cancerous growth is 
promoted by a high-fat diet, including the omega-3 
fatty acid α-linolenic acid. Conversely, growth has 
been reported to be inhibited by aspirin, a diet rich in 
fish (a rich source of longer chain omega-3 fatty acids), 
whole grains, lycopene and β-carotene (antioxidants), 
cruciferous vegetables, and vitamin D. Apparently, diet 
plays a role, but most of these studies are preliminary 
in nature and the results need to be investigated further 
by well-executed, evidence-based studies. Both finas-
teride and dutasteride reduce the incidence of prostate 
cancer but may lead to higher incidence of high-grade 
tumors in later years. The most common sites of pros-
tatic metastases are local invasion and bone.

 8.  e. As mentioned previously, increasing age is the 
most important risk factor for carcinoma of the pros-
tate. Other risk factors include African-American 
race, high dietary fat intake, positive family history 
for carcinoma of the prostate, and possible exposure 
to certain chemicals (herbicides and pesticides).

 9.  e. Although the combined use of DRE and PSA 
analysis has increased the accuracy of prostate cancer 
diagnosis, routine screening is not recommended pri-
marily because many cancers remain asymptomatic; 
PSA results are highly variable and poorly predictive, 
with many false positives. Prostate screening programs 
may result in unnecessary biopsy with resultant cost 
and risk of complications in some men who, if left 
alone, would have suffered no symptoms for the rest of 
their lives. In addition, even after DRE and PSA anal-
ysis, the diagnosis is uncertain. The result of the digital 
examination is subjective, and BPH and other benign 
conditions will increase PSA values into the “gray” risk 
zone of 4 to 10 ng/mL, causing false-positive results, 
which again will trigger further studies. However, 
treatment of BPH with finasteride or dutasteride may 
reduce PSA values and cause false-negative results. 
Moreover, the natural history of prostate cancer is 
variable. Rather than routine screening, it is recom-
mended that testing be done only on high-risk subjects 
on an individual basis after a thorough discussion of 
the risks and benefits with the patient.
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Regular PSA analyses on high-risk subjects per-
formed on a yearly or biyearly basis that show a rapid 
increase in PSA values are extremely suspicious, even 
if the value stays below 4 ng/mL. Also, the validity 
of an elevated PSA value can be further checked by a 
free PSA test, a measure of unbound PSA. A free PSA 
value of 25% or greater means the risk of cancer is 
low, even if the total PSA value is higher than 4 ng/
mL, whereas a free PSA value of less than 10% means 
the risk is very high. However, again, there is a zone 
of uncertainty between 10% and 25%, making biopsy 
inevitable in such cases.

 10.  e. Multiple treatment options exist for localized 
prostate cancer. Studies of the natural history of 
untreated early-stage disease (Gleason score of 2 
to 6) attest to the slow progression of these lesions, 
with disease-specific survival rates in excess of 85% 
at 10 years. For this reason, a watch-and-wait pol-
icy for older patients and those with significant other 
comorbid conditions is a reasonable option. Watch-
ful waiting should be avoided if life expectancy is 
more than 15 years and the Gleason score is more 
than 7. For younger patients with a long life expec-
tancy (more than 10 years), treatment for cure can 
be accomplished with radical prostatectomy, exter-
nal beam radiotherapy, or interstitial radiotherapy 
in which the radiation source is placed close to the 
tumor. A Gleason score higher than 7, a higher PSA 
value, and younger age are associated with higher 
mortality and morbidity.

Radical prostatectomy is the classic approach in 
which the prostate is removed. Provided the tumor 
is still contained within the prostate, there is essen-
tially no chance of recurrence or metastasis, and 
modern surgical techniques have greatly reduced 
the risk of nerve damage that can result in long-
term urinary incontinence and impotency. External 
beam radiotherapy produces equivalent results and 
avoids the trauma of surgery and hospitalization, 
but it does require daily doses for 4 to 6 weeks and 
can cause fatigue and irritation. Moreover, it has a 

chance of producing impotence. Interstitial radio-
therapy involves implantation of radioactive “seeds” 
(brachytherapy) that are permitted to slowly destroy 
the prostate tissue. Although it has gained in popular-
ity during the past decade, brachytherapy’s effective-
ness and potential side effects are unknown.

 11.  b. The diagnosis of prostate cancer is usually a ser-
endipitous finding. Signs and symptoms of the dis-
ease are usually encountered only at an advanced 
stage. These signs and symptoms include anorexia, 
bone pain, neurologic deficits, obstructive voiding 
 symptoms, and weight loss. Of these, the most com-
mon initial presenting symptom is obstruction to 
voiding.

 12.  a. This patient’s symptoms are classic for acute bac-
terial prostatitis. They include both systemic symp-
toms (fever and chills) and local urinary symptoms 
such as perineal and suprapubic discomfort, dysuria, 
and inhibited urinary voiding. The DRE that reveals 
a swollen, tender, and boggy prostate is probably the 
most sensitive and specific diagnostic test for pros-
tatitis. In performing the rectal examination in a 
patient with systemic symptoms, it is imperative that 
the prostate gland not be massaged; this may release a 
significant number of bacteria into the bloodstream. 
Only when systemic symptoms are absent can the 
prostate gland be safely massaged to obtain a pros-
tatic specimen for culture.

 13.  a. The two bacteria responsible for most cases of 
bacterial prostatitis are E. coli and Klebsiella. Nonbac-
terial prostatitis is most often caused by C. trachomatis 
or Ureaplasma urealyticum.

 14.  a. The drugs of choice for the treatment of acute 
prostatitis are TMP-SMX, ciprofloxacin, ofloxacin, 
a third-generation cephalosporin, or an aminogly-
coside intravenously. For chronic prostatitis, TMP-
SMX and fluoroquinolones are the antibiotics of 
choice and should continue for at least 4 weeks.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The medical treatment of BPH has been revolutionized. 
The hypertrophy of the prostate depends on the pres-
ence of the androgenic hormone testosterone and its 
derivative dihydrotestosterone (through conversion by 
the enzyme 5α-reductase). The strategy of antiandro-
genic therapy in BPH is to interfere with dihydrotestos-
terone production.

As mentioned in answer 3, finasteride and dutasteride 
treatment results in an approximately 20% reduction in 
prostatic size and a modest improvement in the flow 
rate of urine and symptom score, and it has a very low 

rate of adverse effects. The main adverse effects are a 
decrease in libido and erectile dysfunction. There may 
also be a reduction in the serum PSA level and thus a 
reduction in the ability to screen for carcinoma of the 
prostate in high-risk individuals.

The treatment of BPH with finasteride or dutasteride 
should be considered in patients with moderate symp-
toms of prostatism. If the patient improves while tak-
ing the drug and does not experience significant side 
effects, continuation of therapy under careful physician 
supervision is reasonable.
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SUMMARY

Benign Prostatic Hypertrophy
 1.  Symptoms: both obstructive symptoms (hesitancy, 

weak stream, intermittent urinary stream, feeling of 
incomplete emptying, urinary retention, and terminal 
dribbling) and irritative symptoms (nocturia, daytime 
frequency, urgency, urge incontinence, and dysuria)

 2.  Investigations: history with validated symptom scor-
ing tool, physical examination, and rectal examination. 
Other studies, such as urinalysis, culture, transrectal 
ultrasound examination, residual urine measurement, 
electrolyte values, blood urea nitrogen and creatinine 
concentrations, serum PSA level, and cystoscopy, are 
often performed but have not been shown to change 
treatment decisions or outcomes in evidence-based 
reviews.

 3.  Treatment: pharmacologic treatment—5α-reductase 
inhibitor (finasteride, dutasteride), alpha-receptor 
blocker (terazosin, doxazosin, or second-generation 
medications tamsulosin, silodosin, or alfuzosin); surgi-
cal treatment—TURP; minimally invasive procedures 
under investigation and may mitigate complications of 
TURP

Carcinoma of the Prostate
 1.  Prevalence: Carcinoma of the prostate is the most 

prevalent noncutaneous malignant neoplasm in men 
and the second leading cause of death from cancer.

 2.  Symptoms and signs: Symptoms and signs may be sim-
ilar to those of BPH, except abnormalities are found 
on examination of the prostate.

 3.  Treatment: Multiple treatment trials are under way, 
and effective treatment strategies are a matter of 
debate. Consider all options with the patient, includ-
ing watchful waiting, because all therapies have their 
advantages and disadvantages. Treatment options are 
based on staging of the cancer, Gleason score, and PSA 
level. Early, lowly aggressive prostate cancer: Gleason 
score of less than 6, stage T1 or T2 a, and PSA less 

than 10 ng/mL. This should be treated with active sur-
veillance, prostatectomy, brachytherapy, or external 
radiation. Intermediately aggressive disease: Gleason 
score of less than 6, stage T1 or T2 a or T2 b, and PSA 
of 10 to 20 ng/mL or Gleason score of 7, stage T1 
or T2 a or T2 b, and PSA less than 20 ng/mL. This 
should be treated with prostatectomy, brachytherapy, 
or external radiation therapy with adjuvant androgen 
suppressive therapy. Highly aggressive disease: Glea-
son score of less than 7, stage T1 or T2 a or T2 b 
or T2 c, and PSA greater than 20 ng/mL or Gleason 
score of 8 to 10, stage T1 or T2 a or T2 b or T2 c, 
and regardless of the PSA. This should be treated 
with prostatectomy or external radiation therapy with 
adjuvant androgen suppressive therapy. Active surveil-
lance and watchful waiting should be avoided if the life 
expectancy is more than 15 years or the Gleason score 
is greater than 7.

Prostatitis
 1.  Acute bacterial prostatitis
 a.  Symptoms: fever, chills, perineal and suprapubic 

discomfort, dysuria, and inhibited urinary voiding
 b.  Treatment: TMP-SMX (Septra), ciprofloxacin, 

ofloxacin, third-generation cephalosporin, or 
aminoglycoside

 c.  Organisms: E. coli and Klebsiella. C. trachomatis 
is thought to be the major cause of nonbacterial 
prostatitis.

 2.  Chronic prostatitis
 a.  Symptoms: Either chronic prostatitis is asympto-

matic or symptoms are less prominent than in acute 
bacterial prostatitis.

 b.  Investigation: Consider a three-part urine culture 
(third after prostatic massage).

 c.  Treatment: Effective treatment is poor. Consider 
the same drugs as those used to treat acute bacterial 
prostatitis.

http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/prostate-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/prostate-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryDraft/prostate-cancer-screening1
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Pressure Ulcers

CLINICAL CASE PROBLEM 1

An 80-Year-Old Female Nursing Home 
Resident with a Pressure Ulcer

You are called to a nursing home to see an 80-year-old 
woman with a temperature of 40° C. The patient is dis-
oriented and confused. The nursing home staff has had 
difficulty treating her pressure ulcers, especially one on 
her sacrum.

On physical examination, the patient’s blood pres-
sure is 110/80 mm Hg, and her pulse is 72 beats per 
minute and regular. There is an 8 × 5-cm pressure ulcer 
over her sacrum. Also, there is a purulent, foul-smelling 
discharge coming from that ulcer.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following diseases or conditions is (are) a 
risk factor(s) for the development of pressure ulcers?

 a.  immobility
 b.  dementia
 c.  Parkinson disease
 d.  congestive heart failure
 e.  a, b, and c
 f.  a, b, c, and d

 2.  Which of the following nutritional or physiologic 
variables increase(s) the risk of pressure ulcers?

 a.  hypoalbuminemia
 b.  moist skin
 c.  increased pressure
 d.  a and b
 e.  a, b, and c

 3.  Regarding the pathophysiologic mechanism of pres-
sure ulcers, which of the following factors has (have) 
been implicated?

 a.  the pressure of body weight
 b.  shearing forces
 c.  friction
 d.  moisture
 e.  a, b, and d
 f.  a, b, c, and d

 4.  Which of the following statements concerning the 
prevention and cause of pressure ulcers is false?

 a.  pressure ulcers are impossible to prevent in immo-
bilized elderly patients

 b.  good nutrition in the elderly will help prevent 
pressure ulcers

 c.  anemia in the elderly patient predisposes to the 
formation of pressure ulcers

 d.  incontinence in the elderly increases the risk of 
pressure ulcers by a factor of five

 e.  patients who sit for long periods are just as likely as 
bedridden patients to develop pressure ulcers

 5.  Concerning the patient described in this case, how 
long would it take the large ulcer to develop from a 
small, untreated ulcer?

 a.  28 days
 b.  21 to 28 days
 c.  14 to 20 days
 d.  7 to 10 days
 e.  1 or 2 days

 6.  Which of the following anatomic sites is the least 
common site for the development of a pressure 
ulcer?

 a.  ischial tuberosity
 b.  lateral malleolus
 c.  medial malleolus
 d.  sacrum
 e.  greater trochanter

 7.  With respect to pathophysiology, which of the fol-
lowing factors contributes to the formation of pres-
sure ulcers?

 a.  blood and lymphatic vessel obstruction
 b.  plasma leakage into the interstitial space
 c.  hemorrhage
 d.  bacterial deposition at the site of the pressure-in-

duced injury
 e.  muscle cell death
 f.  all of the above

 8.  Which of the following statements concerning pres-
sure ulcers and mortality in elderly patients is (are) 
true?

 a.  there appears to be no increase in mortality 
among elderly individuals who develop pressure 
ulcers

 b.  failure of a pressure ulcer to heal or to improve 
has not been associated with a higher death rate in 
institutionalized elderly

 c.  in-hospital incidence ranges from 7% to 9%, with 
the majority in intensive care units

 d.  all of the above statements are true
 e.  none of the above statements is true

 9.  Patients at high risk for the development of pressure 
ulcers should be repositioned how frequently?

 a.  every 2 hours
 b.  every 4 hours
 c.  every 6 hours
 d.  every 8 hours
 e.  every 12 hours
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 10.  Which of the following descriptions best illustrate(s) 
the nature of bacteria usually found in an infected 
pressure ulcer?

 a.  gram-positive aerobic cocci
 b.  gram-negative aerobic rods
 c.  anaerobic bacteria
 d.  a and c
 e.  a, b, and c

 11.  What are the best initial antibiotic treatments for an 
infected pressure ulcer?

 a.  tetracycline and gentamicin
 b.  clindamycin and gentamicin
 c.  cephalexin and doxycycline
 d.  penicillin and gentamicin
 e.  trimethoprim-sulfamethoxazole

 12.  What is the most common and serious complication 
of pressure ulcers in elderly patients?

 a.  anemia
 b.  hypoproteinemia
 c.  infection
 d.  contracture
 e.  bone resorption

 13.  Bacterial sepsis leading to septic shock in pressure 
ulcers is most closely associated with which of the 
following bacteria?

 a.  Bacteroides fragilis
 b.  Pseudomonas aeruginosa
 c.  Proteus mirabilis
 d.  Staphylococcus aureus
 e.  Providencia spp.

CLINICAL CASE PROBLEM 2

A 78-Year-Old Immobilized Man with a 1-cm 
Area of Erythema and Bruising on His Heel

A 78-year-old immobilized man is seen with a 1-cm area 
of erythema and bruising on his left heel.

 14.  Which of the following is the most important aspect 
of the treatment of this pressure ulcer at this time?

 a.  application of a full-thickness skin graft
 b.  extensive debridement of the area and cleansing 

with an iodine-based solution
 c.  application of a foam pad to protect the heel from 

further damage
 d.  application of microscopic beaded dextran to the 

lesion
 e.  elevation of the left leg by 30 degrees

 15.  Which of the following statements concerning the 
use of pressure-reducing devices in the prevention 
and treatment of pressure ulcers is true?

 a.  with the proper use of pressure-reducing devices, 
all pressure ulcers can be prevented

 b.  there is consensus regarding the pressure-reducing 
devices of first choice

 c.  sheepskin can be considered a pressure-reducing 
device of first choice

 d.  there appears to be little difference between the 
products indicated for the prevention and treat-
ment of pressure ulcers

 e.  none of the above is true

 16.  Which of the following factors has (have) been asso-
ciated with a more favorable outcome in the preven-
tion and treatment of pressure ulcers?

 a.  educational programs for health professionals
 b.  educational programs for families and caregivers
 c.  multidisciplinary health care
 d.  b and c
 e.  a, b, and c

 17.  Concerning local wound care in superficial pressure 
ulcers, which of the following is (are) acceptable for 
cleaning the ulcer and disinfecting the ulcer?

 a.  povidone-iodine
 b.  hydrogen peroxide
 c.  hypochlorite solutions
 d.  all of the above
 e.  none of the above

 18.  Which of the following pressure-reducing devices 
should not be used for the prevention and treatment 
of pressure ulcers?

 a.  an air-fluidized bed
 b.  a sheepskin mattress
 c.  a conventional foam pad
 d.  an air mattress
 e.  a water mattress

 19.  The debridement of moist, exudative wounds origi-
nating from the formation of pressure ulcers may be 
augmented by the use of which of the following?

 a.  hydrophilic polymers
 b.  enzymatic agents
 c.  acetic acid
 d.  a and b
 e.  all of the above

 20.  Which of the following statements concerning the 
use of occlusive dressings for treatment of pressure 
ulcers is (are) true?

 a.  hydrocolloid dressings and transparent films 
improve the healing rate of superficial pressure 
ulcers

 b.  hydrocolloid has proved to be effective in treating 
deep pressure ulcers as well as superficial pressure 
ulcers
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 c.  hydrocolloid dressings and transparent films may 
remain in place for several days

 d.  a and c
 e.  all of the above statements are true

 21.  Proper skin care to prevent pressure ulcers in patients 
include(s) which of the following?

 a.  therapeutic massage of high-risk areas
 b.  avoiding perspiration, wound drainage, urine, and 

feces
 c.  use of disposable undergarments
 d.  b and c
 e.  all of the above

 22.  Methods of debridement used to remove necrotic 
devitalized tissue include which of the following?

 a.  mechanical
 b.  enzymatic
 c.  autolytic
 d.  surgical
 e.  all of the above

 23.  Transparent film occlusive dressing should be used 
for what stage of pressure ulcers?

 a.  stage I
 b.  stage II
 c.  stage III
 d.  stage IV
 e.  all of the above

ANSWERS

 1.  f. See answer 2.

 2.  e. Risk factors for pressure ulcers include the 
following:

 i.  Any disease process leading to immobility and 
limited activity levels, such as a spinal cord injury, 
dementia, Parkinson disease, severe congestive 
heart failure, and chronic obstructive pulmonary 
disease, can cause unrelieved pressure, which 
results in damage of underlying tissue.

 ii.  Other factors include urinary incontinence 
(moisture) and nutritional factors, such as a 
decreased lymphocyte count, hypoalbumin-
emia, inadequate dietary intake, decreased body 
weight, and a depleted triceps skinfold thickness. 

Poor nutrition status may be secondary to immo-
bility, poor financial status, isolation, and poor 
dentition.

 iii.  Potential risk factors identified in prospective 
studies include moist skin, increased body tem-
perature, decreased blood pressure, older age, 
and altered level of consciousness. Cardiovas-
cular disease, strokes, diabetes, fractures, bed or 
wheelchair confinement, impaired level of con-
sciousness, and hypotension are all independently 
associated with pressure ulcers.

 3.  f. The pathophysiologic mechanism of pressure 
ulcers includes the interaction of all of the following:

 i.  Pressure: Contact pressures of 60 to 70 mm Hg 
for 1 or 2 hours lead to degeneration of muscle 
fibers. Repeated exposures to pressure will cause 
skin necrosis because of decreased oxygen ten-
sion, vessel leakage, and lack of nutrients. Pres-
sure is considered the most significant risk factor 
for development of pressure ulcers.

 ii.  Shearing forces: Shearing forces are tangential 
forces that are exerted when a person is seated 
or when the head of the bed is elevated and the 
person slides toward the floor or foot of the bed. 
Shearing forces disrupt subcutaneous vessels and 
cause ischemia and subsequent necrosis.

 iii.  Friction: Friction has been shown to cause 
intraepidermal blisters. When unroofed, these 
lesions result in superficial erosions. This kind of 
injury can occur when a patient is pulled across 
a sheet or when the patient has repetitive move-
ments that expose a bone prominence to such 
frictional forces.

 iv.  Moisture: Intermediate degrees of moisture 
increase the amount of friction produced by the 
rubbing interface, whereas extremes of moisture 
or dryness decrease the frictional forces between 
the two surfaces rubbing against each other. 
Moisture macerates skin tissue, predisposing the 
skin to breakdown.

 4.  a. Pressure ulcers are not impossible to prevent in 
immobilized elderly patients. It is true that it is diffi-
cult to prevent all pressure ulcers, but many of those 
that do develop in immobilized elderly patients are in 
fact preventable. Good nutrition in elderly patients 
will help prevent pressure ulcers. Anemia and incon-
tinence are predisposing factors to the development 
of pressure ulcers. Elderly patients who sit for long 
periods are just as likely as bedridden patients to 
develop pressure ulcers.

 5.  e. Erythema may progress to ulceration quickly. A 
small ulcer can progress to a large ulcer within 24 to 
48 hours. The progression is caused by local edema or 
infection, with local edema being the most important 

CLINICAL CASE MANAGEMENT PROBLEM

Pressure ulcers can be classified into four stages on 
the basis of the degree of thickness of penetration of 
the epidermis and deeper tissues. Because the ther-
apy varies by the stage of the ulcer, it is important to 
understand the difference between the four stages. 
Provide the definitions of stages I, II, III, and IV pres-
sure ulcers.
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factor. As in the patient described in Clinical Case 
Problem 1, severe infection can lead to septicemia, 
which must be recognized and treated with appropri-
ate systemic antibiotic therapy.

 6.  c. The most common sites for pressure ulcers to 
develop are (1) the sacrum, (2) the trochanters, (3) 
the heels, (4) the lateral malleoli, and (5) the but-
tocks over the ischium. The least common site of 
those listed for the formation of pressure ulcers is the 
medial malleolus.

 7.  f. The ultimate chain of pathophysiologic events 
involved in the formation of pressure ulcers is as fol-
lows: (1) ischemia is associated with the occlusion 
of blood and lymphatic vessels; (2) as plasma leaks 
into the interstitium, diffusing substances increase 
between the cellular elements of skin and blood ves-
sels; (3) ultimately, hemorrhage occurs and leads to 
erythema of the skin that is unable to be blanched; 
(4) bacteria are deposited at sites of pressure-induced 
injury and set up a deep suppurative process; and (5) 
the accumulation of edema fluid, blood, inflamma-
tory cells, toxic wastes, and bacteria ultimately and 
progressively leads to the death of muscle, subcutane-
ous tissue, and epidermal tissue. The damage caused 
by shearing forces is probably mediated by pres-
sure-induced ischemia in deep tissues as well as by 
direct mechanical injury to the subcutaneous tissue.

 8.  c. The incidence of pressure ulcers in the in-hos-
pital setting is 7% to 9%; the majority are located in 
intensive care units, where patients are less mobile 
and have severe systemic diseases. In long-term care 
facilities, the incidence is 11%, with 50% described 
as stage II. Increased death rates have been consis-
tently observed in elderly patients who develop pres-
sure ulcers. In addition, failure of an ulcer to heal or 
to improve has been associated with a higher rate of 
death in nursing home residents.

 9.  a. Data support the recommendation that high-risk 
patients be repositioned every 2 hours to prevent 
pressure ulcers from forming and to minimize the 
size, thickness, and infectivity rate of pressure ulcers 
that have already formed.

 10.  e. Infected pressure ulcers are usually associated with 
Pseudomonas aeruginosa, Providencia spp., Proteus spp., 
Staphylococcus aureus, and anaerobic bacteria (particu-
larly Bacteroides fragilis). The best combination of anti-
biotics, therefore, is one that will treat gram-positive 
aerobic cocci (present in 39% of isolates), gram-nega-
tive aerobic rods, and anaerobic bacteria.

 11.  b. One realizes the risk of using a powerful agent 
such as gentamicin in a debilitated elder; however, 

the elder who is debilitated most likely by that time 
has acquired a serious bacteremia or septicemia. 
Check creatinine clearance and adjust the gentamicin 
dose accordingly.

 12.  c. Sepsis is the most common and most serious com-
plication of pressure ulcers in elderly patients. Con-
traction and bone resorption are also complications 
of pressure ulcers. Anemia and hypoproteinemia are 
risk factors for the formation of pressure ulcers.

 13.  a. With respect to infection, bacteremia, septi-
cemia, and death, (1) most infected pressure ulcers 
are polymicrobial; (2) most infected polymicrobial 
pressure ulcers have B. fragilis as one of the major 
organisms involved; and (3) infected pressure ulcers 
also lead to other infectious complications, such as 
bacterial cellulitis, osteomyelitis, and septic arthritis.

 14.  c. The short interval between the formation of a 
small area of erythema and a true pressure ulcer has 
already been described. The most important therapy 
at this time is to try to protect the patient’s heel from 
progressing to any further stage of damage. This is 
best done by use of a foam pad or other piece of pro-
tective apparatus.

 15.  b. Regarding the formation of pressure ulcers, 
the prevention of pressure ulcers, and the pressure- 
reducing devices available, the following facts have 
emerged:

 i.  Despite best efforts, proper positioning alone is 
not sufficient to prevent all pressure ulcers. Even 
with pressure-reducing devices, this is not always 
possible.

 ii.  The use of water mattresses or alternating air 
mattresses decreased the incidence of pressure 
ulcers by 50% compared with conventional hos-
pital mattresses.

 iii.  Although sheepskin products are popular, sheep-
skins and 2-inch convoluted foam pad products 
do not have the capability to sufficiently decrease 
pressure to eliminate the risk of cutaneous injury.

 iv.  The following have been demonstrated to have 
superior efficacy in preventing pressure ulcers: a 
foam mattress, a static air mattress, an alternating 
air mattress, and a gel or water mattress. In addi-
tion, the use of air-fluidized and low-air-loss beds 
is recommended (especially for stage III and stage 
IV ulcers).

 16.  e. Several studies have demonstrated a significant 
decrease in pressure ulcer incidence after an educa-
tional program and a multidisciplinary team approach 
to the problem of pressure ulcers. Such educational 
programs should be directed at all levels of health 
care professionals, patients, family, and caregivers.
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 17.  e. Topical antiseptics, such as hypochlorite solu-
tions, povidone-iodine, acetic acid iodophor, and 
hydrogen peroxide, should be avoided in cleaning and 
debriding of a pressure ulcer because of the potential 
of these compounds to inhibit wound healing. The 
preferred alternative is normal saline.

 18.  b. A sheepskin mattress should not be used for the 
prevention and treatment of pressure ulcers. See the 
critique in answer 15 for further details.

 19.  d. The debridement of moist, exudative wounds 
may be augmented by use of hydrocolloid dressings. 
These dressings, compared with gauze, have been 
found to speed the healing process. They require 
fewer dressing changes, block bacteria from entering 
the wound bed, and maintain a moist wound envi-
ronment. Alginates and hydrogel may also be used 
for wounds with excessive drainage. Biosurgery (with 
maggots or larvae) is another option for patients who 
cannot tolerate surgical debridement.

 20.  d. Once an ulcer is clean and granulation or epithe-
lialization begins to occur, a moist wound environ-
ment should be maintained without disturbing the 
healing tissue. Superficial lesions heal by migration 
of epithelial cells from the borders of an ulcer; deep 
lesions heal as granulation tissue fills the base of the 
wound. Controlled studies have shown that the use 
of occlusive dressing, such as transparent films and 

hydrocolloid dressings, improves healing of stage II 
pressure ulcers. These dressings remain in place for 
several days and allow a layer of serous exudate to 
form underneath the dressing. This facilitates the 
further migration of epithelial cells. Although these 
dressings have not been shown to improve the effec-
tive healing rate of deep ulcers, they do reduce the 
nursing time needed for treatment. Clean stage III 
and clean stage IV ulcers should be dressed with a 
gauze dressing kept moistened with normal saline. 
Moist dressings should be kept off surrounding skin 
to avoid maceration of normal tissues.

 21.  d. Therapeutic massage of high-risk areas is not rec-
ommended. It was thought that this would enhance 
circulation, but postmortem biopsies found degener-
ated tissue in the areas massaged.

 22.  e. Enzymatic debridement uses a topical agent 
to dissolve necrotic areas. Autolytic debridement 
uses synthetic dressings to allow devitalized tissue 
to self-digest from the enzymes found in the ulcer 
fluids. Surgical debridement uses scalpels, forceps, 
and scissors to debride wounds. Biosurgery is also an 
alternative.

 23.  a. Transparent film should be used primarily for 
stage I ulcers. Although it may also be used for early 
stage II ulcers, these are usually treated with a foam 
island.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The classification of pressure ulcers in elderly patients 
is as follows.
 1.  Stage I pressure ulcers present as erythema of 

intact skin that is unable to be blanched.
 2.  Stage II pressure ulcers involve partial-thickness 

skin loss of the epidermis or the dermis.

 3.  Stage III pressure ulcers extend from the subcuta-
neous tissues to the deep fascia and typically show 
undermining.

 4.  Stage IV pressure ulcers involve muscle or bone. 
Full-thickness injury is often manifested by an 
eschar, frequently involving muscle and bone, but it 
cannot be staged until the eschar is removed.

SUMMARY

Terminology
 1.  The term pressure ulcer is preferred at this time.
 2.  Previous terms included the following: (a) decubitus 

ulcers, (b) bedsores, (c) pressure sores.

Prevalence
 1.  The prevalence of pressure ulcers among patients in 

acute care hospitals ranges from 7% to 9%; it is 11% 
in long-term care facilities, with 50% being stage II.

 2.  Among patients expected to be hospitalized and con-
fined to bed or chair for at least 1 week, the prevalence 
of stage II and greater pressure ulcers is as high as 28%.

 3.  Pressure ulcers affect 3 million people annually, at a 
cost of more than $5 billion per year.

Complications
 1.  Sepsis is the most serious complication of pressure 

ulcers.
 2.  Other complications include local infections, cellulitis, 

and osteomyelitis. In addition, infected pressure ulcers 
may be deeply undermined and lead to osteomyelitis 
or penetrate into the abdominal cavity and cause peri-
tonitis. Infected pressure ulcers lead to nosocomial 
reservoirs for antibiotic-resistant bacteria.

Continued
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SUMMARY—cont’d

 3.  Pressure ulcer infections have the following charac-
teristics: (a) they are polymicrobial; (b) gram-posi-
tive anaerobic cocci, gram-negative anaerobic rods, 
and aerobic bacteria are the most common organisms 
found; (c) specific organisms commonly found include 
P. aeruginosa, Providencia spp., Proteus spp., S. aureus, 
and B. fragilis.

Mortality
 1.  Failure of a pressure ulcer to heal is associated with a 

higher rate of death in nursing home residents.
 2.  In-hospital death rates for patients with pressure ulcers 

range from 23% to 36%. Most of these deaths involve 
patients with severe underlying disease.

Risk Factors
 1.  Disease processes leading to immobility or reduced 

activity
 2.  Spinal cord injury
 3.  Dementias
 4.  Parkinson disease
 5.  Congestive cardiac failure
 6.  Incontinence
 7.  Nutritional factors: inadequate intake of protein, 

vitamins, minerals, calcium, or calories leading to 
cachexia, hypoalbuminemia, decreased body weight, 
and decreased triceps skinfold thickness

Pathophysiology
Four factors have been implicated in the pathogenesis of 
pressure ulcers: (1) pressure, (2) shearing forces, (3) fric-
tion, and (4) moisture.

Pathophysiologic Series of Events in Pressure 
Ulcer Formation

 1.  Pressure on tissues overlying bone prominence
 2.  Ischemia produced by occlusion of blood vessels and 

lymphatic vessels
 3.  Endothelial cell swelling and vessel leak
 4.  Plasma leakage into the interstitial
 5.  Increased distance between cellular elements of skin 

and blood vessels
 6.  Hemorrhage
 7.  Erythema of the skin that is unable to be blanched
 8.  Continued accumulation of edema fluid, blood, 

inflammatory cells, toxic wastes, and bacteria
 9.  Death of muscle, subcutaneous tissue, and epidermal 

skin

Prevention of Pressure Ulcers
 1.  Formal risk assessment: A formal risk assessment for 

the development of pressure ulcers should be done for 
all patients. Become familiar with the Braden scale, for 
example.

 2.  Frequent repositioning: (a) Patients at highest risk 
should be repositioned every 2 hours. (b) Lower risk 
patients should be repositioned two to four times a 
day.

 3.  Technique of repositioning: Repositioning should be 
performed so that a person at risk is repositioned with-
out pressure on vulnerable bone prominences. Most 
of these sites are avoided by positioning patients with 
the back at a 30-degree angle to the support surface, 
alternatively from the right to the left side and to the 
supine position.

 4.  Pressure-reducing devices: (a) Although sheepskins 
and 2-inch convoluted foam pads are popular, they 
do not have the capability to sufficiently decrease 
pressure to eliminate risk of cutaneous injury. (b) 
Preferred devices include static air mattresses, alter-
nating air mattresses, gel mattresses, and water 
mattresses. (c) Lifting devices or bed linen move-
ment (not bed linen drag) will minimize friction and 
shear-induced injuries during transfers and position 
changes.

Education
 1.  There is a significant decrease in pressure ulcer inci-

dence after an educational program and implemen-
tation of a multidisciplinary team approach to the 
problem of pressure ulcers.

 2.  Educational interventions should be targeted to all 
levels of health care providers, patients, families, and 
caregivers.

Assessment of Patients with Pressure Ulcers
 1.  Appropriate assessment and treatment of underlying 

diseases and conditions that have put the person at risk 
for development of pressure ulcers

 2.  Nutritional assessment particularly important
 3.  Assessment of associated infections (as previously 

discussed)

Treatment of Pressure Ulcers
 1.  Systemic treatment: (a) Vitamin C: 84% reduction 

in pressure ulcer surface area in patients taking this 
vitamin. (b) Drug combination of choice: clindamy-
cin and gentamicin; monitor and watch renal function 
carefully while the patient is receiving gentamicin. (c) 
Air-fluidized bed therapy is a major improvement over 
the conventional bed.

 2.  Local wound care: (a) Normal saline is the agent 
of choice for cleaning and for gentle debridement. 
Avoid povidone-iodine, hypochlorite, mild acetic 
acid, and hydrogen peroxide. (b) Surgical debride-
ment is augmented by wet-to-dry dressings with 
use of normal saline. (c) The debridement of moist, 
exudative lesions is facilitated by use of hydrophilic 
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SUMMARY—cont’d

polymers. Enzymatic agents should be used only 
until the ulcer bed becomes clean. (d) Once an ulcer 
is clean and granulation or epithelialization begins to 
occur, a moist wound environment should be main-
tained. Occlusive dressings and hydrocolloid dress-
ings improve healing rates for stage II ulcers. Stage 
III and stage IV ulcers should be dressed with a gauze 
soaked in normal saline. (e) Surgical therapies should 
be used to remove necrotic tissue that cannot be 
removed any other way and that if not removed will 
cause septicemia and death. Surgical flaps (a more 
elective procedure) should be carefully considered, 
especially for debilitated, cachectic patients. Rule out 
osteomyelitis if it is clinically suspected.

 3.  Empiric antibiotic coverage:
    Mild-cephalexin, or clindamycin, amoxicillin/clavula-

nate, clindamycin plus ciprofloxacin, moxifloxacin, 
or linezolid (for methicillin-resistant Staphylococcus 
aureus [MRSA]) for 2 weeks

    Moderate-clindamycin plus ciprofloxacin, or cipro-
floxacin plus ceftriaxone IV, or vancomycin IV for 
MRSA, or linezolid IV for MRSA for 2 to 4 weeks

    Severe-clindamycin po plus ceftriaxone IV, or 
 piperacillin/tazobactam, or clindamycin po plus 
gentamicin IV, or imipenem IV, meropenem IV, 
vancomycin IV for MRSA, linezolid IV for MRSA 
for 2 to 12 weeks depending on whether or not bone 
involvement is present.
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Constipation in the Elderly

CLINICAL CASE PROBLEM 1

A 78-Year-Old Woman with Constipation

A 78-year-old woman comes to your office with a 5-year 
history of “constipation.” The patient, who has had sig-
nificant difficulties with ischemic heart disease, is cur-
rently taking atenolol and verapamil.

On examination, the patient’s blood pressure is 
180/95 mm Hg. Her pulse is 72 beats per minute and 
regular. The head and neck, the lungs, the cardiovas-
cular system, and the abdomen are all normal. Digital 
rectal examination (DRE) reveals impacted stool.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Constipation is best defined as which of the following?
 a.  only one bowel movement in 3 days
 b.  only two bowel movements in 10 days
 c.  only three bowel movements in 7 days
 d.  only four bowel movements in 7 days
 e.  none of the above

 2.  What is the most accurate elderly patient definition 
of constipation?

 a.  anything less than one bowel movement per day
 b.  any defecation difficulty
 c.  anything less than two bowel movements per day
 d.  any straining at stool
 e.  any of the above; constipation to the elderly means 

almost anything vaguely associated with bowel 
movements

 3.  Which of the following is (are) associated with con-
stipation in the elderly?

 a.  impaired general health status
 b.  increased medication use
 c.  decreased level of exercise
 d.  all of the above
 e.  none of the above

 4.  Which of the following drug classes is (are) associ-
ated with constipation?

 a.  tricyclic antidepressants
 b.  anticholinergic agents
 c.  calcium channel blockers
 d.  all of the above
 e.  none of the above

http://www.npuap.org/wp-content/uploads/2014/08/Quick-Reference-Guide-DIGITAL-NPUAP-EPUAP-PPPIA.pdf
http://www.npuap.org/wp-content/uploads/2014/08/Quick-Reference-Guide-DIGITAL-NPUAP-EPUAP-PPPIA.pdf
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 5.  Concerning the history and physical examination of 
elderly patients with constipation, which of the fol-
lowing should be performed?

 a.  DRE
 b.  complete medication review
 c.  functional inquiry of the gastrointestinal system
 d.  a and b
 e.  all of the above

 6.  Which of the following is (are) a complication(s) 
associated with constipation in the elderly?

 a.  fecal impaction
 b.  diarrhea
 c.  anal fissures
 d.  sigmoid volvulus
 e.  a and c
 f.  a, b, c, and d

 7.  Which of the following is not a recommended treat-
ment for constipation in the elderly?

 a.  a bowel training regimen
 b.  an exercise program
 c.  chronic laxative use
 d.  a high-fiber diet
 e.  an above-average consumption of fluids

 8.  Which of the following drugs is most closely associ-
ated with constipation in the elderly?

 a.  hydrochlorothiazide
 b.  verapamil
 c.  atenolol
 d.  acetaminophen
 e.  fluoxetine

 9.  Constipation in the elderly is most closely associated 
with which of the following?

 a.  fecal impaction
 b.  diarrhea
 c.  crampy back pain
 d.  a and c
 e.  all of the above

 10.  What is the self-reported incidence of constipation in 
elderly Americans?

 a.  10%
 b.  20%
 c.  30%
 d.  40%
 e.  50%

 11.  What is the laxative group most closely associated 
with long-term side effects in the elderly?

 a.  stimulant laxatives
 b.  hyperosmolar laxatives
 c.  saline laxatives
 d.  emollient laxatives
 e.  stool softeners

CLINICAL CASE PROBLEM 2

An 86-Year-Old Man with Stage IV Carcinoma 
of the Prostate

An 86-year-old man with stage IV carcinoma of the pros-
tate comes to your office seeking “pain relief.” He has 
metastatic bone disease, and his pain was well con-
trolled with a combination of diclofenac and morphine 
sulfate. With the morphine, his pain decreased from 9/10 
to 2/10. However, 5 days after morphine was started, he 
began to experience more severe pain. You decide to 
increase the morphine dose and see him in a week. He 
returns after that week with worse pain than before; it is 
now 13/10. You increase the morphine dose even further 
and ask him to return in another week. He returns a week 
later doubled over in pain that he describes as 15/10.

 12.  At this time, what would you do?
 a.  switch the patient to hydromorphone
 b.  switch the patient to methadone
 c.  switch the patient to fentanyl (patch)
 d.  switch the patient to oxycodone
 e.  none of the above

 13.  At this time, your physical examination maneuver of 
choice for the patient is which of the following?

 a.  none; you do not believe in the sensitivity, specific-
ity, and positive predictive value of physical exam-
ination techniques anymore

 b.  palpation of the abdomen
 c.  percussion of the abdomen
 d.  auscultation of the abdomen for bowel sounds
 e.  none of the above

 14.  At this time, which of the following is the investiga-
tion of choice for this patient?

 a.  magnetic resonance imaging scan
 b.  repeated bone scan
 c.  computed tomography scan of the pelvis
 d.  serum calcium level looking for hypercalcemia
 e.  none of the above

 15.  What is the most common cause of abdominal pain 
in the elderly?

 a.  angiodysplasia
 b.  diverticulitis
 c.  spastic colon of the elderly syndrome
 d.  the aging gut syndrome
 e.  none of the above

CLINICAL CASE MANAGEMENT PROBLEM

Name the drug in each of the drug classes listed that 
is most commonly responsible for constipation in 
the elderly: (1) antihypertensive agent, (2) antianginal 
agent, (3) medical diagnostic agent, (4) antacid, (5) 
nutritional supplement, (6) analgesic, (7) antipsychotic, 
(8) antidepressant, (9) anticholinergic, and (10) inex-
pensive osteoporotic therapy agent.
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ANSWERS

 1.  e. Constipation is usually medically defined as fewer 
than three bowel movements per week. It is a major 
problem for elderly patients in developed countries. 
This is substantiated by the increase in the use of laxative 
therapies. Approximately 30% of patients older than 65 
years are regular laxative users. Constipation refers to 
infrequent, incomplete, or painful evacuation of stool.

 2.  e. Physicians tend to define constipation on the basis 
of the frequency of stooling and the consistency of 
stooling. To the elder, on the other hand, constipation 
can mean almost anything, including any difficulties in 
defecation such as straining at stool, anything less fre-
quent than one or two bowel movements per day that 
are completely normal in every way (shape, caliber, 
diameter, length, and color), and anything else vaguely 
related to the bowel movement. The point is, you must 
ask the elder what he or she means by constipation. It 
is almost a guarantee that the patient’s definition will 
not match yours. Again, realize that there is a signif-
icant discrepancy between what physicians define as 
constipation in the elderly and what the elderly define 
as constipation. For many elderly patients, the daily 
bowel movement is a significant mark of health.

 3.  d. The factors that appear to be associated with 
constipation in the elderly include impaired general 
health status, increased number of medications other 
than laxatives, diminished mobility, and diminished 
physical activity. The true effect of diet on bowel 
habits is unclear. There is epidemiologic evidence 
from developed countries that greater amounts of 
crude dietary fiber are associated with a lesser preva-
lence of various gastrointestinal disorders, including 
diverticular disease, colorectal cancer, and constipa-
tion. However, there may be intervening variables 
that account for some of this difference.

 4.  d. A significant number of drug classes are asso-
ciated with constipation, especially constipation in 
the elderly. These include (1) antacids (aluminum 
hydroxide and calcium carbonate), (2) anticholin-
ergic agents  (trihexyphenidyl), (3) antidepressants 
 (tricyclic antidepressants and lithium carbonate), (4) 
 antihypertensive-antiarrhythmics (calcium channel 
blockers [especially verapamil] and diuretics), (5) 
metals (bismuth, iron, and heavy  metals), (6) nar-
cotic  analgesics (any narcotic analgesic, but especially 
codeine and opiates), (7) nonsteroidal antiinflam-
matory drugs (all may produce constipation in the 
elderly), (8) sympathomimetics (pseudoephedrine), 
(9) antipsychotics, and (10) antiparkinsonian drugs.

 5.  e. When an elderly patient complains of constipa-
tion, a careful history is the most important aspect 

of the evaluation. Sometimes all that is required is 
reassurance from the physician that there is a broad 
range of normal bowel frequency.

Symptoms of disorders that impair the motility 
of the large bowel should be sought. These general 
medical conditions include hypothyroidism, hyper-
parathyroidism, scleroderma, Parkinson disease, 
cerebrovascular accidents, and diabetes mellitus. 
Localized colorectal diseases, such as tumors or 
other constricting lesions that may cause consti-
pation, are often accompanied by other symptoms. 
Thus, the history must include questions concern-
ing abdominal pain, weight loss, and bleeding per 
rectum. In idiopathic, dietary, and drug- related 
constipation, there are usually no symptoms other 
than constipation, although a complaint of an 
abdominal bloating sensation is common with 
severe constipation.

A DRE is a sensitive screening tool in detecting 
anal lesions, although fissures and hemorrhoids, 
unless they are thrombosed or large, are found more 
reliably on anoscopy. Anoscopy should be performed 
routinely in constipated elderly patients. DRE of the 
anal canal and rectum is useful in assessing the tone 
of the internal anal sphincter and also the strength of 
the external sphincter and the puborectalis muscle. 
The amount and the consistency of stool felt in the 
rectum may in fact indicate what type of constipation 
is present. Patients with a failure of the defecation 
mechanism tend to have much stool in the rectal 
vault, whereas those patients with colonic atony or 
irritable bowel syndrome have little or no stool in the 
rectum between defecations.

 6.  f. Although constipation is just a minor annoyance 
for most elderly patients, it is much more than that 
for others. The elders who are most susceptible to 
constipation are those who are institutionalized or 
bedridden. Complications of constipation in the 
elderly include the following:

 i.  Fecal impaction, which is heralded by crampy 
lower abdominal and lower back pain.

 ii.  Stercoral ulcers, common in the patient who is 
bedridden. They are caused by pressure necrosis 
of the rectal or sigmoid mucosa caused by a fecal 
mass. In some cases, the ulcer may be manifested 
as rectal bleeding.

 iii.  Anal fissures, which may result from excessive 
straining at stool and the subsequent complica-
tions that develop, including tears and passive 
congestion of the tissues near the dentate line. 
The problem is enhanced by the irritating effect 
of hard stools and toilet paper. Intraabdominal 
pressures of up to 300 mm Hg are generated 
during straining. Excessive straining at stool may 
cause prolapse of the anal mucosa, venous disten-
tion, and internal hemorrhoids.
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 iv.  Megacolon in the elderly is almost always idio-
pathic. Chronic use of cathartics for a period of 
years may lead to an acquired degeneration of the 
colonic myenteric plexus and subsequent mega-
colon. Bacterial overgrowth may occur and fur-
ther complicate matters.

 v.  Volvulus, especially of the sigmoid colon, occurs 
most commonly in institutionalized, bed-bound 
elderly patients and carries a high mortality rate.

 7.  c. The treatment of constipation is primarily nonphar-
macologic. In a large part, it involves inducing the patient 
to adopt a healthier lifestyle. This includes a bowel train-
ing regimen (a schedule of regular times for attempting 
defecation); regular exercise (bedridden patients are at 
great risk of constipation and often respond poorly to 
treatment); dietary adjustment to increase the amount 
of fiber in the diet; and an increased consumption of 
liquids, particularly water. Some foods that are excep-
tionally high in fiber include 100% bran cereal, beans 
(baked, kidney, Lima, and navy), canned peas, raspber-
ries, and broccoli. It is not recommended that a regular 
or chronic laxative regimen be part of a routine prophy-
lactic and treatment protocol for constipation.

 8.  b. One drug closely associated with the devel-
opment of constipation in the elderly is verapamil. 
Verapamil is a calcium channel blocker commonly 
used to treat hypertension. Constipation develops in 
approximately 16% of patients who take verapamil for 
any length of time, and this percentage may be sig-
nificantly higher in the elderly, especially in institu-
tionalized and bedridden patients. The development 
of constipation-related complications previously dis-
cussed may follow. Constipation may also occur as a 
side effect of the use of hydrochlorothiazide, ateno-
lol, or fluoxetine, but it does not appear to be a major 
side effect with these drugs (see answer 4).

 9.  e. Constipation is often associated with fecal impac-
tion, diarrhea, and crampy lower abdominal and 
lower back pain. Fecal impaction is the result of pro-
longed exposure of accumulated stool to the absorp-
tive forces of the colon and rectum. The stool may 
become rock-like in consistency in the rectum (70%), 
in the sigmoid colon (20%), and in the distal colon 
(10%).

Symptoms of crampy lower abdominal and lower 
back pain are common. Diarrhea may paradoxically 
follow the constipation, which leads to the impaction 
(watery material making its way around the impacted 
mass of stool). The impaction can sometimes be 
evacuated by the patient, but manual disimpaction is 
usually required.

 10.  c. A survey in the United States of communi-
ty-dwelling people older than 65 years found that 

30% of men and 29% of women considered them-
selves constipated. In the month preceding the sur-
vey, 24% of the men and 20% of the women had used 
laxatives.

 11.  a. The laxative group used to treat constipation can 
be divided into six major categories.

 •  Bulk-forming laxatives: Bulk-forming laxatives 
include various fiber-containing preparations and 
are thought to act in two major ways. They are 
hydrophilic and tend to increase the stool mass and 
soften the stool consistency. They are the safest 
laxatives and are generally well tolerated by elderly 
patients when they are introduced gradually. These 
may include methylcellulose (Citrucel), psyllium 
(Metamucil), and polycarbophil (FiberCon).

 •  Emollient laxatives: Emollients, or stool softeners, 
include mineral oil and the newer docusate salts, 
such as dioctyl sodium sulfosuccinate (Colace). 
Mineral oil is generally not recommended because 
safer, more effective agents are available. The newer 
agents lower surface tension, allowing water to enter 
the stool more readily. They are generally well tol-
erated and may be particularly useful in bed-bound 
elderly patients who are at risk for fecal impaction.

 •  Saline laxatives: Saline laxatives and enemas are salts 
of magnesium and sodium. Those in most com-
mon use are oral milk of magnesia, oral magnesium 
citrate, and sodium phosphate (Fleet enema). All of 
these agents function as hyperosmolar agents and 
cause net secretion of fluid into the colon. Colonic 
motility is increased by these agents through release 
of the hormone cholecystokinin. Chronic use of 
magnesium-containing saline laxatives in elder-
ly patients may contribute to hypermagnesemia 
(especially when there is associated impaired renal 
function). The phosphate-containing preparations 
may also induce hypocalcemia when high doses are 
used. The phosphate-containing enemas may cause 
damage to the rectum; this may occur by the nozzle 
part of the instrument or by a direct toxic effect ex-
erted by the hypertonic saline on the rectal mucosa.

 •  Hyperosmotic laxatives: Hyperosmolar laxatives 
such as lactulose draw water into the gut lumen 
by an osmotic action. Lactulose is an indigestible 
agent that is metabolized by bacteria to hydrogen 
and organic acids. This causes acidification of the 
colon, which, in addition to its osmotic effect, may 
alter electrolyte transport and colonic mobility. 
More commonly used now is polyethylene glycol 
(MiraLax) or sorbitol 70%.

 •  Stimulant laxatives: Stimulant laxatives include the 
anthraquinone derivatives cascara, senna, and aloe; 
phenolphthalein; and bisacodyl (Dulcolax) tablets. 
Complications of the stimulant laxatives include 
melanosis coli from the anthraquinone group 
and Stevens-Johnson syndrome, dermatitis, and 
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photosensitivity reactions from the phenolphtha-
lein group. Although bisacodyl tablets are probably 
safer than the rest of the stimulant laxatives, all 
of the agents can cause electrolyte imbalance and 
precipitate hypokalemia, fluid and salt overload, 
and diarrhea. Thus the stimulant laxatives are the 
laxatives most closely associated with long-term 
side effects. Another commonly used stimulant is 
senna (Senokot).

 •  Enemas: Fleet enemas are commonly used for 
constipation not responsive to other treatments.

 12.  e. In this patient, the increasing and different 
abdominal pain was caused by constipation. This 
patient had actually not had a bowel movement for 
9 days. Thus the increasing severe abdominal pain 
(caused by increasing doses of morphine) completely 
overshadowed his previous pain (the pain caused by 
metastatic bone disease). Therefore switching to 
another painkiller is not a logical response.

 13.  e. The physical examination maneuver of choice in 
this patient is a DRE to confirm impacted stool.

 14.  e. The investigation of choice is a radiograph of 
the kidneys, ureter, and bladder to confirm stool 
throughout the colon.

 15.  e. Remember, constipation is the most common cause 
of abdominal pain in the elderly. This patient’s problem 
was treated by manual disimpaction, tap water enemas, 
and lactulose. To reduce the possibility of severe con-
stipation, you should treat patients to whom you pre-
scribe narcotic analgesics by following these two rules: 
(1) start a bowel regimen at the same time as you start 
the narcotic, and (2) maintain the bowel regimen for as 
long as you maintain the patient on the narcotic.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The drug classes and their most common offenders 
are listed below.

Drug Class Most Common Offender

Antihypertensive agent Verapamil
Antianginal agent Verapamil
Medical diagnostic agent Barium sulfate
Antacid Aluminum hydroxide
Nutritional supplement Iron
Narcotic analgesic Codeine
Antipsychotic Thioridazine
Antidepressant Amitriptyline
Anticholinergic Trihexyphenidyl
Osteoporosis therapy Calcium carbonate (TUMS)

SUMMARY

 1.  Prevalence
    The reported prevalence of constipation in the elderly 

is 30%.
 2.  Definition
    Constipation is usually defined as fewer than three 

bowel movements per week.
 3.  Causes
    The causes of constipation include declined or 

impaired general health status in the elderly, 
increasing number of medications (verapamil), and 
diminished mobility and physical activity.

 4.  Diagnosis and Investigation
    The patient’s complete medical history is the most 

important part of the evaluation (remember to 
include complete functional inquiry of the gastro-
intestinal tract). DRE is the most important part of 
the physical examination; anoscopy should accom-
pany DRE. DRE and anoscopy may detect fissures, 
fistulas, strictures, carcinoma, or hemorrhoids.

 5.  Complications
    The complications of constipation in the elderly 

include the following: (a) fecal impaction, crampy 
abdominal and back pain, and overflow diarrhea; 
(b) stercoral ulcers; (c) anal fissures and anal fistulas; 
(d) hemorrhoids (internal and external); (e) mega-
colon; (f) sigmoid volvulus; and (g) risk factor for  
carcinoma of the colon.

 6.  Treatment
 a.  Nonpharmacologic: (i) bowel training; (ii) exercise; 

(iii) high-fiber diet, up to 20 to 25 g per day; and (iv) 
increased fluid intake, at least 1500 mL per day.

 b.  Pharmacologic (laxatives): (i) bulk laxatives (rec-
ommended: psyllium, methylcellulose, and poly-
carbophil); (ii) emollient laxatives (mineral oil is not 
recommended, but Colace is recommended); (iii) 
saline laxatives and enemas (not recommended on 
long-term basis); (iv) hyperosmolar laxatives (recom-
mended: milk of magnesia, magnesium citrate, lact-
ulose, sorbitol, glycerin, and polyethylene glycol); (v) 
stimulant laxatives (not recommended: castor oil, Dul-
colax, aloe, cascara, and senna); (vi) use Fleet, saline, 
or tap water enemas two times per week; and (vii) oil 
retention enema for refractory constipation only.

 7.  Rules Summary
 a.  Always ask yourself the question, why is the patient 

constipated? Constipation is not part of the normal 
aging process.

 b.  Cancer is a common diagnosis in elderly patients. 
Most elderly patients with cancer will eventually 
require a narcotic analgesic. When that time comes, 
always start a constipation-correcting bowel regi-
men at the same time.
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C H A P T ER  132

Pneumonia and Other Common 
Infectious Diseases of the Elderly

CLINICAL CASE PROBLEM 1

An 81-Year-Old Man Who Lives by Himself 
and Has Increasing Confusion and Shortness 
of Breath

A previously healthy 81-year-old man is brought to the 
emergency department by his daughter. He lives by 
himself. He was well until 3 days ago. At that time, he 
became somewhat confused and began wandering aim-
lessly around the house and muttering incoherently. For 
the past 3 days, he has had both nausea and anorexia. 
In addition, he became short of breath last night.

On physical examination, his temperature is 38.2° C, 
and his blood pressure is 100/70 mm Hg. His pulse is 96 
beats per minute and regular. His respiratory rate is 28 
breaths per minute, and his respirations appear slightly 
labored. On auscultation of his lung fields, there are a 
few bilateral rales but no other abnormalities. His white 
blood cell (WBC) count is 11,000/mm3. His chest radio-
graph reveals a right lower lobe consolidation. His Po2 
is 65 mm Hg, and his Pco2 is 40 mm Hg.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  bacterial pneumonia
 b.  viral pneumonia
 c.  fungal pneumonia
 d.  aspiration pneumonia
 e.  obstructive pneumonia

 2.  What is the most likely pathogen in this patient’s 
pneumonia?

 a.  Klebsiella pneumoniae
 b.  Haemophilus influenzae
 c.  influenza type B
 d.  Escherichia coli
 e.  Streptococcus pneumoniae

CLINICAL CASE PROBLEM 2

An 84-Year-Old Woman Who Is Currently 
Residing in a Long-Term Care Facility and 
Has Increasing Confusion and Shortness of 
Breath

A presentation with symptoms and signs almost iden-
tical to those of the patient in Clinical Case Problem 
1 occurs in an 84-year-old woman who is currently 
residing in a long-term care facility and who has many 
chronic medical conditions. Compare her presentation 
with the presentation of the patient described in Clinical 
Case Problem 1.

 3.  Which of the following statements is (are) true?
 a.  the prognosis is likely to be similar in both 

individuals
 b.  the responsible organism is likely to be the same
 c.  the treatment is likely to be the same
 d.  all of the above statements are true
 e.  none of the above statements is true

 4.  What is the treatment of choice for the patient 
described in Clinical Case Problem 1?

 a.  amoxicillin
 b.  erythromycin
 c.  gentamicin
 d.  ceftriaxone
 e.  amphotericin B

 5.  Which of the following is (are) a risk factor(s) for the 
development of urinary tract infections in elderly 
patients?

 a.  advanced age
 b.  decreased bladder emptying
 c.  prostatic hypertrophy
 d.  decreased host defense mechanisms
 e.  all of the above

 6.  What is the most common pathogen in urinary tract 
infections of noncatheterized elderly patients?

 a.  Serratia spp.
 b.  Proteus mirabilis
 c.  Klebsiella spp.
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 d.  E. coli
 e.  Pseudomonas aeruginosa

CLINICAL CASE PROBLEM 3

An 81-Year-Old Woman with Dysuria, 
Frequency, Urgency, and Incontinence

An 81-year-old woman comes to your office with a 5-day 
history of dysuria, frequency, urgency, and incontinence. 
She has no other symptoms, such as no costovertebral 
angle (CVA) tenderness. The patient lives at home by 
herself and has had no major medical problems.

On examination, her temperature is 38.3° C. Her blood 
pressure is 150/80 mm Hg, and her pulse is 84 beats per 
minute and regular. No other abnormalities are found.

 7.  Which of the following statements concerning this 
patient is (are) true?

 a.  the most likely diagnosis is acute bacterial cystitis
 b.  the most likely organism is P. aeruginosa
 c.  amoxicillin is a reasonable first-choice antibiotic
 d.  this patient should be treated for 14 days
 e.  all of the above statements are true

 8.  If this patient were a man with relapsing infections, 
you would consider chronic prostatitis as a cause. Con-
cerning chronic prostatitis in elderly patients, which of 
the following statements is (are) true?

 a.  chronic prostatitis is the most common cause of 
relapsing urinary tract infections in elderly men

 b.  prostatic massage is not helpful in establishing a 
diagnosis

 c.  Klebsiella is the most common pathogen in this 
condition

 d.  with prolonged therapy, relapse becomes unlikely
 e.  all of the above statements are true

CLINICAL CASE PROBLEM 4

A 75-Year-Old Woman with Fever, Chills, 
Confusion, Dysuria, and Diarrhea

A 75-year-old woman comes to your office with a 
2-day history of fever, chills, confusion, dysuria, and 
diarrhea. There are no other symptoms, including no 
back pain.

On examination, the patient’s temperature is 38° C. 
Her blood pressure is 120/75 mm Hg, and her pulse is 
96 beats per minute and regular. There is no demonstra-
ble CVA tenderness.

 9.  What is the most likely diagnosis in this patient?
 a.  acute bacterial cystitis
 b.  viral gastroenteritis
 c.  acute pyelonephritis
 d.  bacterial gastroenteritis
 e.  none of the above

 10.  Regarding the use of antibiotics in elderly patients 
with indwelling catheters, which of the following 
statements is (are) true?

 a.  indwelling urinary catheters are the leading cause 
of nosocomial infections

 b.  indwelling urinary catheters are the most common 
predisposing factor in hospital-acquired, fatal, 
gram-negative sepsis

 c.  by the time a urinary catheter has been in place for 
2 weeks, 50% of catheterized patients have signifi-
cant bacteriuria

 d.  all of the above statements are true
 e.  none of the above statements is true

 11.  What is the leading cause of death from infection in 
hospitalized elderly patients?

 a.  bacterial pneumonia
 b.  urinary tract infection
 c.  pressure ulcers
 d.  diverticulitis
 e.  septic arthritis

 12.  What is the leading cause of death from infection in 
institutionalized elderly patients?

 a.  bacterial pneumonia
 b.  urinary tract infection
 c.  pressure ulcers
 d.  diverticulitis
 e.  septic arthritis

 13.  What is the leading cause of death from infection in 
elderly individuals living in the community?

 a.  bacterial pneumonia
 b.  urinary tract infection
 c.  pressure ulcers
 d.  diverticulitis
 e.  septic arthritis

 14.  In considering acute appendicitis in elderly patients, 
which of the following statements is (are) true?

 a.  the presenting signs and symptoms are similar to 
those of younger patients

 b.  gangrene of the appendix is uncommon
 c.  morbidity and mortality are much higher than in 

younger patients
 d.  all of the above statements are true
 e.  none of the above statements is true

 15.  Which of the following statements concerning fever 
in elderly patients is (are) true?

 a.  fever in elderly patients is more likely to be the 
result of a serious pathologic condition than in 
younger patients

 b.  compared with younger patients, older adults 
often fail to show a temperature elevation despite 
having a serious infectious disease
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 c.  in elderly patients with fever of undetermined ori-
gin (FUO), a localized infection (e.g., an abscess) is 
often found

 d.  all of the above statements are true
 e.  none of the above statements is true

ANSWERS

 1.  a. The most likely diagnosis in this patient is a 
bacterial pneumonia. The presentation of bacterial 
pneumonia in elderly patients is usually much more 
subtle and nonspecific than in younger patients. As 
illustrated in this case presentation, confusion is a 
common early sign. Other nonspecific early signs 
include disorientation and a change (decrease) in the 
elder’s interest level. A fall is often part of the pre-
senting symptoms and signs of elder infectious ill-
ness, possibly resulting from dehydration associated 
with infectious processes.

Findings on physical examination are also non-
specific. The patient may be afebrile. Signs of con-
solidation are often absent. Rales are common but 
not specific. An increased respiratory rate (as in this 
patient) may precede other signs and symptoms. 
Pleuritic chest pain, dyspnea, productive cough, 
chills, and rigors are not always present in the 
elderly.

The specificity of laboratory abnormalities 
found in elders with bacterial pneumonia is low. An 
increased WBC count (less than 10,000 mm3) is com-
monly found, but as well as being nonspecific, the 
WBC count also suffers from low sensitivity. Hypox-
emia is a common finding. In elderly patients with 
bacterial pneumonia, the correlation between clinical 
findings and radiologic findings is poor. Up to 50% 
have a normal WBC count, but 95% have a left shift. 
An infiltrate may not show up on the chest radio-
graph until the patient is properly hydrated. Those 
older than 65 years account for more than 50% of all 
cases of pneumonia.

 2.  e. The most likely pathogen associated with com-
munity-acquired pneumonia in the elderly is S. 
pneumoniae. H. influenzae, K. pneumoniae, Moraxella 
catarrhalis, and gram-negative bacilli are much less 

common unless there is associated chronic obstruc-
tive pulmonary disease or an immune-compromising 
condition. Expected organisms for community- 
acquired pneumonia include S. pneumoniae, respira-
tory viruses, H. influenzae, gram-negative bacteria, 
M. catarrhalis, Legionella, Mycobacterium tuberculosis, 
and endemic fungi (listed in order of frequency of 
occurrence). In contrast, mycoplasma pneumoniae 
is the most commonly identified etiologic agent in 
young adult patients treated on an ambulatory basis, 
accounting for 24% of the cases. Finally, a differ-
ence between younger and older (>75 years old) 
elderly adults with regard to community-acquired 
bacterial pneumonia is that S. pneumoniae is the 
responsible organism in 60% to 80% of younger 
elderly patients but in only 40% to 60% of older 
elderly patients.

 3.  b. The most important differences between the two 
presentations are as follows.

 i.  The patient presented in Clinical Case Problem 
1 resides in the community, whereas the patient 
presented in Clinical Case Problem 2 resides in a 
long-term care facility.

 ii.  The patient presented in Clinical Case Problem 
1 is otherwise healthy and has no significant med-
ical problems, whereas the patient presented in 
Clinical Case Problem 2 has many other chronic 
health problems.

 iii.  The organism found in the patient in Clinical 
Case Problem 1 is likely to be the most common 
cause of bacterial community-acquired pneu-
monia. The most likely organism to be found in 
the patient in Clinical Case Problem 2 is still S. 
pneumoniae, but other candidates should be con-
sidered, such as H. influenzae, K. pneumoniae, and 
other gram-negative organisms.

 iv.  Because it is more likely for gram-negative organ-
isms to be found in the patient in Clinical Case 
Problem 2, the treatments may be different.

 v.  The virulence of the organism in the patient in 
Clinical Case Problem 2 is likely to be signifi-
cantly greater than the virulence of the organism 
in the patient in Clinical Case Problem 1. Thus, 
the prognosis for the patient in Clinical Case 
Problem 2 is significantly less favorable than that 
for the patient in Clinical Case Problem 1.

 4.  d. The outpatient treatment of choice for a com-
munity-acquired bacterial pneumonia in an elderly 
patient is an agent that is active against S. pneumo-
niae, H. influenzae, Mycoplasma pneumoniae, Chlamydia 
pneumoniae, and Legionella spp. The current recom-
mendation from the Infectious Diseases Society of 
America for previously healthy individuals with no 
risk factors for drug resistant S. pneumoniae infections 
is a macrolide such as azithromycin or clarithromycin. 

CLINICAL CASE MANAGEMENT PROBLEM

Consider the following functional states or levels of 
care in elderly patients and the primary considerations 
in infectious or inflammatory disease. In order of fre-
quency, what are the three most common primary 
infectious diseases in each of the following groups?
 1.  Independent healthy elderly individuals living in the 

community
 2.  Hospitalized elderly patients
 3.  Nursing home or institutionalized elderly residents
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In the presence of comorbidities such as diabetes, 
chronic obstructive pulmonary disease (COPD), liver 
or renal disease, recommendations are for a respira-
tory fluoroquinolone (levofloxacin, moxifloxacin, or 
gemifloxacin) or a combination of Beta-lactam plus 
a macrolide. Be aware that dizziness and conduction 
abnormalities may limit the use of fluoroquinolones 
in certain elderly patients, but overall they are safe to 
use. In addition, don’t forget viral pneumonia in your 
differential diagnosis. For elderly patients with signs 
of compromise necessitating admission to hospital, a 
different regimen of combination of agents is recom-
mended. Please consult the latest Infectious Disease 
Society Guidelines available online for more infor-
mation. Two new antimicrobials have been approved 
by the United States Food and Drug Administration 
(FDA) for intravenous treatment of community- 
acquired pneumonia (CAP): tigecycline and ceftaro-
line fosamil. Tigecycline was found to be non-inferior  
compared with levofloxacin for the treatment of 
patients with bacterial CAP requiring hospitaliza-
tion. Ceftaroline is a parenteral cephalosporin anti-
bacterial for treatment of adults with CAP caused by  
S. pneumoniae, including cases with concurrent bac-
teremia; S. aureus (methicillin-susceptible isolates 
only); H. influenzae; K. pneumoniae; K. oxytoca; and  
E. coli.

 5.  e. Urinary tract infections in the elderly are second 
only to respiratory tract infections as causes of febrile 
illness in patients older than 65 years. The risk fac-
tors for urinary tract infections in the elderly include 
the following: (1) advanced age (the older the patient, 
the greater the risk, which appears to be immune 
system-dependent); (2) decreased functional ability 
resulting from cerebrovascular accidents, demen-
tia, neurologic deficits, functional ability, and other 
chronic underlying illness; (3) decreased bladder 
emptying resulting from neurogenic bladder, bladder 
outlet obstruction (e.g., prostatic hypertrophy), and 
drugs with anticholinergic side effects; (4) nosoco-
mial spread of organisms, spread from hospitalized 
patients with asymptomatic bacteriuria, and the use 
of indwelling urinary catheters; and (5) physiologic 
changes such as decreased vaginal glycogen and 
increased vaginal pH in women and decreased pros-
tatic secretions and increased prostatic calculi in men.

 6.  d. The most common organism responsible for uri-
nary tract infections in elderly patients who do not 
have indwelling urinary catheters is E. coli. Other 
gram-negative organisms responsible include Kleb-
siella, Enterococcus, Pseudomonas, and P. mirabilis. 
However, in the absence of a complication (e.g., an 
indwelling catheter), E. coli still predominates. The 
difference between younger adults and older adults 
with respect to the cause of uncomplicated urinary 

tract infections is that although E. coli is the most com-
mon agent in both younger adults and older patients, 
the percentage of infections caused by E. coli is lower 
in older patients; that is, in older patients with an 
acute uncomplicated urinary tract infection, there is 
an increased chance of an infection caused by Klebsi-
ella, Enterococcus, P. mirabilis, or Pseudomonas. There is 
also an increase in gram-positive organisms, includ-
ing enterococci, coagulase-negative staphylococci, 
and Streptococcus agalactiae (group B streptococcus).

 7.  a. Regarding Clinical Case Problem 3, the follow-
ing facts can be stated:

 i.  This appears to be an uncomplicated urinary 
tract infection.

 ii.  The most likely infecting organism is E. coli, but 
Klebsiella, P. mirabilis, and P. aeruginosa must also 
be considered.

 iii.  The most likely diagnosis is acute bacterial cys-
titis, which is confirmed when there are no signs 
or symptoms of upper urinary tract infection and 
the bacterial count is greater than 100,000 organ-
isms per milliliter of urine. The most common 
symptoms encountered in acute bacterial cysti-
tis are lower abdominal or pelvic pain, dysuria, 
increased frequency of urination, and recent epi-
sodes of urinary incontinence.

 iv.  The first-line drug in this case would be a flu-
oroquinolone because of trimethoprim-sulfa-
methoxazole (TMP-SMX) resistance of 10% to 
20%. It would also be considered a first-line drug 
for upper urinary tract infections with associated 
fever, chills, and CVA tenderness. A cephalospo-
rin or amoxicillin–clavulanic acid (especially if 
enterococcal infection is suspected) would also be 
a reasonable choice as first-line therapy. Although 
treatment with single-dose therapy is reasonable 
for younger adults, it cannot be recommended 
for the elderly, and duration of treatment should 
be 7 to 10 days.

 8.  a. Chronic bacterial prostatitis is the most common 
cause of relapsing urinary tract infection in elderly 
men. Acute bacterial prostatitis is much more com-
mon in younger men, and chronic bacterial prostati-
tis is more common in older patients. The diagnosis 
of chronic bacterial prostatitis is established by cul-
ture of prostatic secretions obtained by prostatic mas-
sage. The most common causative organism is E. coli, 
and K. pneumoniae, Proteus, and Enterococcus are other 
organisms associated with the condition. The pre-
ferred antibiotic treatment is a quinolone antibiotic 
such as ciprofloxacin or levofloxacin (quinolones may 
be more effective than TMP-SMX and may need to 
be given for 12 weeks). Relapses are common, even 
with prolonged therapy. This condition may be ame-
liorated by transurethral resection of the prostate.
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 9.  c. The patient in Clinical Case Problem 4 has 
acute pyelonephritis. Elderly patients who develop 
a syndrome of fever, chills, and irritating voiding 
symptoms are likely to have acute pyelonephritis 
despite the absence of CVA tenderness. In fact, 
less than half of elders who develop pyelonephritis 
have back pain and CVA tenderness that is classic in 
younger patients with the disease. Some elders do 
not even have a fever. Geriatric patients often have 
gastrointestinal symptoms such as diarrhea or pul-
monary symptoms with upper urinary tract infec-
tions. This infection must be suspected in elderly 
patients who are immunocompromised and inca-
pacitated (hospitalized patients and long-term care 
facility patients).

The probability of septicemia or generalized 
sepsis is greatly increased in elderly patients who 
develop urinary tract infections. Bacteremia is much 
more common in elderly patients who develop 
pyelonephritis, and the urinary tract is the source of 
bacteremia in more than one third of elders admit-
ted to the hospital with generalized sepsis. Thus 
blood cultures are mandatory before initiation of 
treatment. From sepsis follows septic shock in up 
to 20% of elders with acute pyelonephritis. As with 
lower urinary tract infections, the most common 
organisms involved are E. coli, Klebsiella, Proteus, and 
Pseudomonas.

For elderly patients, the best initial antibiotic 
choice for suspected pyelonephritis is a fluoro-
quinolone, because of excellent bioavailability and 
increased resistance to TMP-SMX.

 10.  d. By 2 weeks, 50% of catheterized patients have 
significant bacteriuria, and after 1 month, virtually all 
patients do. Indwelling urinary catheters are a lead-
ing cause of nosocomial infection and one of the most 
common predisposing factors in hospital-acquired, 
gram-negative sepsis. Patients who have asymptom-
atic bacteriuria should not be treated with antibiotics. 
This applies to catheterized patients as well.

 11.  a. A community-acquired pneumonia is the most 
deadly infectious disease in the United States and the 
sixth leading cause of death. Encourage pneumococ-
cal vaccine as indicated.

 12.  a. Elderly patients living in long-term care facilities are 
susceptible to bacterial pneumonia, which is the most 
common cause of death from an infective source.

 13.  a. The leading infective causes of morbidity and 
mortality in elderly patients vary by the location of 
the elder’s habitation. The most common cause of 
death from an infective source is bacterial pneumonia 
in elderly patients living in the community as well as 

in those living in long-term care facilities. This serves 
to illustrate the importance of preventive services 
designated for this age group. Beginning with the 
2010-2011 season, the Centers for Disease Control 
and Prevention (CDC) recommends yearly influenza 
vaccination for all adults 18 years of age and older. All 
individuals older than 65 years should receive pneu-
mococcal (13-valent pneumococcal conjugate vaccine 
[PCV13] and 23-valent pneumococcal polysaccharide 
vaccine [PPSV23]) vaccination. When indicated, only 
a single dose of PCV13 is recommended for adults. No 
additional dose of PPSV23 is indicated for adults vac-
cinated with PPSV23 at or after age 65 years. When 
both PCV13 and PPSV23 are indicated, PCV13 
should be administered first; PCV13 and PPSV23 
should not be administered during the same visit. Give 
a one-time revaccination of PPSV23 to people aged 
65 years and older if the first dose was given before the 
age of 65 years and 5 years have elapsed; or give a one-
time revaccination to people aged 19 through 64 years 
who are at highest risk of fatal pneumococcal infection 
(e.g., asplenia or sickle cell disease) or antibody loss 
and 5 years have passed since the first immunization. 
Other high-risk individuals include those with respi-
ratory and heart disease. Although bacterial pneumo-
nia is discussed as the primary cause of morbidity and 
mortality, it must be understood that viral pneumonia 
frequently predates bacterial pneumonia (i.e., influ-
enza produces a viral pneumonia that leads to a sec-
ondary bacterial pneumonia).

 14.  c. Acute appendicitis is primarily a disease of 
younger patients in their second or third decade 
of life. However, it also occurs with increasing fre-
quency in men older than 80 years. The mortality in 
this age group is 10%.

As with other abdominal infections such as acute 
cholecystitis, the increased severity of disease is 
largely caused by the atypical presentation of the 
signs and symptoms of acute inflammation (or, 
more appropriately, the lack of signs and symptoms 
of acute inflammation). Instead of the classic time 
sequence of periumbilical pain, anorexia with nausea 
and vomiting, and movement of the pain to the right 
lower quadrant seen in younger patients, the elderly 
man with acute appendicitis usually has a prolonged 
period of vague abdominal discomfort. There may be 
mild nausea and anorexia, but vomiting is unusual. 
As localized peritonitis develops, pain may appear in 
the right lower quadrant. Rebound tenderness and 
abdominal guarding, which are common in younger 
adults, are uncommon in the elderly. Perforation of 
the appendix is much more common in the elderly 
because of the narrowing of the lumen and the ath-
erosclerotic changes in the artery supplying the 
appendix.
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In summary, critical differences between younger 
and older adults with appendicitis are that the elderly 
have atypical symptoms, a high rate of perforation, 
and a high mortality rate (10%).

 15.  d. In children and in young and middle-aged 
adults, fever is often the result of a relatively benign 
disease. Such is not the case with the elderly. The 
rapid development of an elevated body temperature 
in an older adult is almost invariably the result of a 
serious infection, such as pneumonia, urinary tract 
infection, or intraabdominal abscess. Although the 
presence of fever in an older adult usually indicates 
a serious infection or other serious disease process 

(e.g., neoplasia and connective tissue disorders), 
elderly patients are two or three times as likely to 
demonstrate a lack of febrile response to the pres-
ence of serious disease. In older adults who have 
FUO, the probability of a localized infection, such as 
an abscess, is high.

In summary, elders with a fever usually have a 
serious rather than a benign disease process occur-
ring. Always be aggressive in evaluating elders with 
fever, and remember to try to establish the patient’s 
baseline temperature. Many elderly patients have a 
baseline temperature lower than 37° C. Any increase 
of 1° C or more above this baseline may be a fever for 
them and should be evaluated accordingly.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Primary considerations in infectious diseases in the 
elderly, depending on the habitation status of the elder, 
are as follows.
 1.  The three primary types of infection for elders living 

in a community setting are (a) bacterial pneumonia, 
(b) urinary tract infections, and (c) intraabdominal 
infections, including cholecystitis, diverticulitis, and 
appendicitis.

 2.  The three primary types of infection for hospitalized 
elders are (a) urinary tract infections, (b) bacterial 

pneumonia (gram-negative organisms, anaerobes, 
gram-positive organisms, and fungi), and (c) surgi-
cal wound infections.

 3.  The three primary types of infection for nursing 
home or other institutionalized elders are (a) bac-
terial pneumonia (S. pneumoniae, gram-negative 
organisms, Staphylococcus aureus, anaerobes, H. 
influenzae, group B streptococcus, and chlamydia), 
(b) urinary tract infections, and (c) pressure ulcers.

C H A P T ER  133

Polymyalgia Rheumatica and 
Temporal Arteritis

CLINICAL CASE PROBLEM 1

An 82-Year-Old Woman with Aching and 
Stiffness in the Shoulder and Hip Girdles

An 82-year-old woman comes to your office with “stiff-
ness” and “aching” in the shoulders and hips present 

for the past 3 months. The onset was quite abrupt. 
The stiffness and aching are bilateral in both upper and 
lower limbs. The symptoms are especially severe in the 
morning. The patient says that it is difficult to get out of 
a chair and difficult to move her arms above her head.

The patient also mentions significant malaise and 
fatigue and has experienced a 20-pound weight loss. 
She mentions a mild fever and also a feeling of “depres-
sion.” On examination, the patient’s blood pressure and 
pulse are normal. Although the patient describes “sig-
nificant weakness,” there are no objective findings.

http://www.cdc.gov/vaccines/
http://www.cdc.gov/vaccines/
http://www.idsociety.org/Organ_System/


SECTION SEVEN  Geriatric Medicine664

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  osteoarthritis
 b.  rheumatoid arthritis (RA)
 c.  polymyalgia rheumatica (PMR)
 d.  polymyositis
 e.  acute degenerative arthritis

 2.  Which of the following disorders is most closely 
associated with the geriatric population?

 a.  PMR
 b.  osteoarthritis
 c.  RA
 d.  degenerative arthritis
 e.  polymyositis

 3.  Which of the following statements regarding the 
condition described is (are) true?

 a.  the cause of the disease is unknown
 b.  this disease is most likely autoimmune in origin
 c.  the overall prevalence of this condition is approxi-

mately 53 of 100,000 patients per year
 d.  family aggregation of this disorder has been 

described
 e.  all of the above statements are true

 4.  Which of the following statements regarding this 
condition is (are) true?

 a.  there are no significant complications or related 
disorders of concern

 b.  hypothyroidism, hyperthyroidism, and hyperpara-
thyroidism are part of the differential diagnosis

 c.  systemic lupus erythematosus must be considered 
a potential diagnostic possibility

 d.  b and c
 e.  a, b, and c

 5.  What is (are) the major difference(s) between PMR 
and polymyositis?

 a.  marked proximal muscle weakness in polymyositis
 b.  marked proximal muscle tenderness in polymyositis
 c.  elevated muscle enzymes such as creatine kinase 

(CK) in polymyositis
 d.  a and b
 e.  a, b, and c

 6.  Which of the following is the investigation of choice 
in PMR?

 a.  muscle CK
 b.  erythrocyte sedimentation rate (ESR)
 c.  antinuclear antibody titer
 d.  rheumatoid factor titer
 e.  computed tomography scan of the shoulders and 

hip girdle

 7.  Which of the following is (are) a manifestation(s) of 
giant cell arteritis (GCA), also known as temporal 
arteritis?

 a.  jaw claudication
 b.  headaches
 c.  amaurosis fugax
 d.  scalp tenderness
 e.  all of the above

 8.  Of the symptoms and signs listed in question 7, which 
is (are) the most worrisome?

 a.  jaw claudication
 b.  headaches
 c.  amaurosis fugax
 d.  scalp tenderness
 e.  all of the symptoms and signs are equally worrisome

 9.  The symptom(s) and sign(s) identified in question 8 
as most worrisome can lead to which of the following 
(greatly feared) complications of GCA?

 a.  permanent hemiplegia
 b.  permanent bilateral and complete sensorineural 

hearing loss
 c.  permanent monocular or binocular total blindness
 d.  permanent bilateral and complete sensorineural 

and conductive hearing losses
 e.  permanent quadriplegia

 10.  What is the treatment of choice for both PMR and 
GCA?

 a.  intravenous (IV)-pulsed steroids
 b.  oral prednisone: 20 mg per day for PMR and 60 

mg per day for GCA
 c.  oral methotrexate
 d.  cyclosporine IV every third day for 4 weeks
 e.  IV dihydroergotamine

 11.  What is the pathophysiologic cause of temporal 
arteritis?

 a.  inflammation of the middle meningeal artery
 b.  inflammation of the temporal artery
 c.  inflammation of the common carotid artery
 d.  inflammation of the internal carotid artery
 e.  inflammation of the external carotid artery

 12.  Complications of long-term steroid use in the elderly 
include which of the following?

 a.  diabetes mellitus
 b.  glaucoma
 c.  accelerated cataracts
 d.  skin atrophy
 e.  all of the above

 13.  The incidence of aneurysm formation in patients 
with a history of GCA is

 a.  5%
 b.  10%
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 c.  15%
 d.  20%
 e.  none of the above

ANSWERS

 1.  c. The diagnosis in this patient is PMR. This is an 
important diagnosis to make in the elderly because it 
may proceed to temporal arteritis.

 2.  a. Of all the musculoskeletal conditions, PMR is 
most closely identified with the geriatric population. 
PMR is a diagnosis that is often missed; vague symp-
toms are present, and it is often characterized by the 
patient’s seeing multiple physicians without being 
correctly diagnosed.

PMR is characterized by aching and stiffness in 
the shoulder and hip girdles. Profound morning 
stiffness is especially suggestive of this disorder and 
should be specifically sought out. PMR is seldom 
seen before the age of 50 years; its mean age at onset 
is 70 years. The onset may be either abrupt or grad-
ual. The stiffness that is present in the hips and the 
shoulders may become generalized, involving the 
neck and knees and even extending into the wrists 
and fingers. There are also prominent constitutional 
symptoms, including malaise, weight loss, low-grade 
fever, and depression.

 3.  e. The cause of PMR is unknown, although an 
autoimmune process appears to be related to the con-
dition. The overall prevalence of PMR is 53/100,000 
patients per year. In addition, family aggregation is 
common.

 4.  d. The differential diagnosis of PMR in the elderly 
includes hypothyroidism, hyperthyroidism, hyper-
parathyroidism, systemic lupus erythematosus, RA, 
osteoarthritis or degenerative arthritis, and polymy-
ositis. The most important complication of concern 
in PMR is its association with GCA, also known as 
temporal arteritis.

 5.  e. The differences between PMR and polymyosi-
tis on clinical examination are as follows: (1) there 
is marked weakness associated with proximal muscle 
pain in polymyositis, (2) there is marked muscle ten-
derness associated with the proximal muscle pain in 
polymyositis, and (3) laboratory examination reveals 
elevated muscle enzymes only in polymyositis.

 6.  b. Both PMR and GCA are characterized by eleva-
tions in ESR. Elevations to levels greater than 100 
mm/h may be seen in either disease; elevations to lev-
els greater than 50 mm per hour are almost universal. 
C-reactive protein may also be elevated and should 
be checked if PMR and GCA are suspected. Combi-
nations of ESR and C-reactive protein elevations are 
97% specific for GCA compared with ESR alone. If 
diagnosis is uncertain, consider an ultrasound of the 
shoulder to demonstrate effusions within the shoul-
der bursae or a magnetic resonance imaging (MRI) 
scan to demonstrate tenosynovitis or subacromial and 
subdeltoid bursitis.

 7.  e. Manifestations of temporal arteritis include 
headache, scalp tenderness, visual symptoms, jaw 
claudication, constitutional symptoms (fever, weight 
loss, anorexia, and fatigue), polymyalgia symptoms 
(aching and stiffness of the trunk and proximal mus-
cle groups), cough, and amaurosis fugax.

 8.  c. Of the symptoms listed in answer 7, the most 
worrisome is amaurosis fugax. Amaurosis fugax, 
defined as brief visual loss, is related to ischemia of 
the posterior ciliary branch of the ophthalmic artery 
and can lead to blindness if it is not treated quickly.

 9.  c. The transient visual loss of amaurosis fugax may 
foretell by days, weeks, or sometimes even months 
the most dreaded complication, permanent monocu-
lar or binocular blindness. If any ocular involvement 
is present, intravenous methylprednisolone should be 
initiated immediately to try to prevent blindness but 
this is sometimes considered controversial.

 10.  b. Oral prednisone is the treatment of choice for 
both PMR and GCA. The dosage is as follows: (1) 
PMR: 20 mg per day by mouth for 4 weeks with grad-
ual reduction thereafter but maintained for at least 1 
year to prevent a relapse; and (2) temporal arteritis: 40 
to 60 mg per day by mouth for 4 weeks with gradual 
reduction beginning at 4 weeks but with maintenance 
therapy for 1 or 2 years. Dosage should be adjusted 
by monitoring of the ESR and C-reactive protein lev-
els, but treatment should be based on symptoms more 
than laboratory values. Once the daily dose is down 
to 10 mg a day, consider decreasing by 1 mg a month. 
Use low-dose aspirin to reduce the risk of visual loss, 
transient ischemic attack, or stroke. Refractory cases 
of temporal arteritis may be treated with tocilzumab 
(Actemra) or cyclophosphamide, but specialty con-
sultation should be considered. Methotrexate and 
folate may reduce the dose of steroid needed but the 
effect is moderate.

 11.  b. From a pathologic standpoint, the cause of tem-
poral arteritis is inflammation of the temporal artery. 

CLINICAL CASE MANAGEMENT PROBLEM

An 82-year-old woman comes to your office with a his-
tory of shoulder girdle pain and hip pain progressing to 
involve other joints of the upper and lower extremities. 
Provide a differential diagnosis for this patient’s pain.
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From a local anatomic standpoint, this results in 
temporal headache (generally unilateral and accom-
panied by temporal artery swelling and tenderness). 
Temporal artery biopsy is the definitive diagnostic 
procedure for GCA and should include a segment at 
least 2 cm long. Because of the potential for ocular 
involvement, treatment should be started immedi-
ately, even if biopsy cannot be done within 1 week. 
It is thought that with treatment, the characteristic 
pathology of GCA may be present for up to 2 weeks, 
but do not wait for the biopsy results.

 12.  e. Long-term use of steroids in the elderly may 
result in adverse side effects that need to be followed. 
These may include muscle atrophy, diabetes mellitus, 
hypertension, glaucoma, skin atrophy, osteoporosis, 
and accelerated cataracts.

 13.  b. The incidence of aneurysm formation in those 
with a history of GCA is approximately 10%, with 
the discovery of thoracic and abdominal aneurysm at 
5.9 and 2.5 years, respectively. As a result of these 
findings, patients should be evaluated yearly for the 
formation of aneurysm if they have had GCA.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The differential diagnosis includes the following:
 1.  Non-musculoskeletal problems: hypothyroidism, 

hyperthyroidism, and hyperparathyroidism
 2.  Musculoskeletal problems: systemic lupus erythe-

matosus, RA, osteoarthritis or degenerative arthritis, 
PMR, and polymyositis

 3.  Other important systemic conditions: metastatic 
bone cancer and multiple myeloma

SUMMARY

Polymyalgia Rheumatica
 1.  Epidemiology: Of all the musculoskeletal conditions, 

none is so closely identified with the geriatric popula-
tion as PMR.

 2.  Prevalence: A prevalence rate of 53/100,000 people 
older than 50 years has been established (average age, 
approximately 70 years).

 3.  Symptoms: Symptoms include either sudden or grad-
ual onset of pain (usually bilateral).

 a.  Initial manifestations: Pain, aching, and stiffness in 
the shoulder girdle and hip girdle; profound morn-
ing stiffness; and patients may complain of fatigue, 
malaise, weight loss, and depression.

 b.  Progression: Pain, aching, and stiffness progress to 
other joints in the upper and lower extremities.

 c.  Clue: The patient tells you that suddenly he or she 
can no longer get out of bed in the morning.

 4.  Diagnosis: Elevated ESR (almost always greater than 
50 mm per hour; frequently greater than 100 mm per 
hour). Other findings may be a normocytic normo-
chromic anemia, elevated platelet count, and increased 
C-reactive protein. Liver enzymes, especially alkaline 
phosphatase, are increased in one third of patients. 
Muscle enzymes are normal.

 5.  Complication: Temporal arteritis with eventual blind-
ness is the major complication. Approximately 10% to 
20% of patients with PMR will have GCA, and 66% 
of patients with GCA will have PMR. Any patient with 
PMR with symptoms above the neck should have a 
temporal artery biopsy.

 6.  Treatment: Prednisone, 20 mg per day for 1 month 
and taper; maintain for 1 year. Response can be seen 
in 1 or 2 days.

 7.  Differential diagnosis: See the Solution to the Clinical 
Case Management Problem.

Temporal Arteritis
 1.  Presenting signs and symptoms:
 a.  Pain, aching, and stiffness in the shoulder and hip 

girdles, as previously described.
 b.  Additional systemic signs and symptoms of inflam-

mation include the following: (i) fever (high spiking), 
(ii) weight loss, (iii) malaise, (iv) jaw claudication, (v) 
transient visual complaints leading to blindness if 
left untreated, (vi) extremity claudication, and (vii) 
aortic aneurysm.

 c.  Significant local signs and symptoms are (i) temporal 
headache (unilateral), (ii) temporal artery swelling 
and tenderness (but not always tender), and (iii) sig-
nificant neurologic symptoms (see answers 7 to 9).

 2.  Diagnosis:
 a.  ESR and C-reactive protein.
 b.  Temporal artery biopsy: If you suspect temporal arte-

ritis, do not wait for a surgeon to perform a biopsy. 
Treat the condition with prednisone immediately. Of 
patients with PMR, 10% to 20% may develop GCA, 
and 66% of patients with GCA will have PMR.

 3.  Complication: Permanent monocular or binocular 
blindness is the major complication.

 4.  Treatment: Treatment is high-dose prednisone, 40 to 
60 mg per day for 4 weeks; taper slowly and maintain 
for 1 or 2 years. Other dosing may include 1 to 1.5 mg/
kg per day for 4 weeks. If symptoms are ocular, use 
intravenous methylprednisolone immediately.
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Hypertension Management in the 
Elderly

CLINICAL CASE PROBLEM 1

An 80-Year-Old Man with Hypertension

An 80-year-old white man, previously healthy, comes to 
your office for a periodic health examination. He was 
last seen by a physician 20 years ago. His blood pres-
sure is recorded as 165/95 mm Hg.

A complete history reveals no other cardiovascular 
risk factors. A complete physical examination reveals 
no evidence of end-organ damage or secondary causes 
of hypertension.

Basic laboratory investigations, including a complete 
blood count, urinalysis, electrolyte values, serum cal-
cium level, fasting blood glucose concentration, plasma 
cholesterol level, uric acid level, and electrocardiogram, 
are all normal.

The patient is on a fixed income and is trying to 
keep up with payments for his wife’s nursing home 
care.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Based on the information given, what would you do 
now?

 a.  begin therapy with a thiazide diuretic
 b.  begin therapy with a calcium channel blocker
 c.  begin therapy with an angiotensin-converting 

enzyme (ACE) inhibitor
 d.  begin therapy with a beta blocker
 e.  none of the above

After further investigation and two more visits, appro-
priate therapy is prescribed for the patient, and he 
returns in 1 month for follow-up care. His blood pres-
sure remains elevated at 165/92 mm Hg. A visit 1 week 
later yields the same blood pressure reading. You also 
discuss nonpharmacologic treatment with him, and it 
appears obvious to you that he is not prepared to alter 
his “hamburgers and chips” diet. He also states that 
exercise would kill him.

 2.  What would you do now?
 a.  prescribe a thiazide diuretic
 b.  prescribe a calcium channel blocker
 c.  prescribe a beta blocker
 d.  prescribe an ACE inhibitor
 e.  prescribe clonidine

Appropriate therapy is prescribed for the patient, and he 
returns in 1 month for follow-up care. His blood pressure 
is now 160/90 mm Hg, and his serum potassium level has 
decreased from 4 to 3 mEq/L.

 3.  At this time, what would you do?
 a.  substitute an ACE inhibitor for the present 

medication
 b.  substitute a calcium channel blocker for the pres-

ent medication
 c.  substitute a beta blocker for the present medication
 d.  substitute a vasodilator for the present medication
 e.  review the type and dose of the drug class being 

prescribed

The patient has the necessary intervention made. When 
he returns next month for follow-up care, his blood pres-
sure is 155/90 mm Hg.

 4.  At this time, what would you do?
 a.  add an ACE inhibitor
 b.  add a calcium channel blocker
 c.  add a beta blocker
 d.  add clonidine
 e.  a and b

 5.  Which of the following statements regarding the 
treatment of hypertension in the elderly is (are) true?

 a.  isolated systolic hypertension in the elderly should 
not be treated

 b.  the benefits of treating elderly hypertensive 
patients have not been established

 c.  no change in morbidity or mortality has been 
demonstrated for elderly patients treated with 
antihypertensives

 d.  elderly patients treated for hypertension are likely 
to benefit from a reduction in cerebrovascular 
morbidity and mortality only, not cardiac morbid-
ity or mortality

 e.  none of the above is true
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 6.  Regarding the epidemiologic importance of eleva-
tions in systolic versus diastolic blood pressure in 
elderly patients, which of the following statements is 
true?

 a.  elevation of systolic blood pressure is not as 
important as elevation of diastolic blood pressure

 b.  elevation of systolic blood pressure, although 
important, does not correlate well with cardiovas-
cular morbidity and mortality

 c.  elevations of systolic and diastolic blood pressure 
are equally important

 d.  elevated systolic blood pressure is a greater risk 
than diastolic blood pressure for subsequent car-
diovascular morbidity and mortality

 e.  the relative importance of elevations in systolic 
blood pressure in terms of cardiovascular morbid-
ity and mortality is unclear

 7.  With respect to morbidity and mortality and treat-
ment of systolic hypertension in the elderly, which 
of the following epidemiologic categories show(s) a 
significant decrease (compared with placebo) when 
systolic blood pressure is treated?

 a.  total stroke morbidity
 b.  total stroke mortality
 c.  total coronary artery mortality
 d.  a and b
 e.  a, b, and c
 f.  none of the above

 8.  Which of the following drug combinations should be 
avoided in elderly hypertensive patients?

 a.  hydrochlorothiazide (HCT)/amiloride and enalapril
 b.  HCT/amiloride and nifedipine
 c.  HCT/amiloride and atenolol
 d.  HCT/amiloride and hydralazine
 e.  HCT/amiloride and reserpine

 9.  In a long-term care setting, blood pressure readings 
tend to be higher during what time of day?

 a.  before breakfast
 b.  before lunch
 c.  after dinner
 d.  before bedtime

 10.  Postprandial hypotension in long-term care facilities 
is often associated with which of the following?

 a.  falls
 b.  syncopal episodes
 c.  stroke
 d.  overall mortality
 e.  all of the above

 11.  The auscultatory gap may lead to an underestimation 
of which form of blood pressure?

 a.  diastolic blood pressure
 b.  systolic blood pressure

 c.  both
 d.  neither

CLINICAL CASE PROBLEM 2

A 75-Year-Old African-American Man with 
Angina Pectoris

A 75-year-old African-American man with angina pec-
toris is found, on physical examination, to have a blood 
pressure of 170/100 mm Hg. His angina is controlled 
with isosorbide dinitrate, 30 mg four times per day. His 
blood pressure reading is repeated on several occa-
sions and remains unchanged.

 12.  At this time, what is the most reasonable treatment 
for this patient’s blood pressure?

 a.  a calcium channel blocker
 b.  a beta blocker
 c.  a thiazide diuretic
 d.  an ACE inhibitor
 e.  a and/or c

CLINICAL CASE PROBLEM 3

A Hypertensive 72-Year-Old White Woman 
with a Previous Myocardial Infarction and 
Mild Congestive Heart Failure

A 72-year-old white woman with a previous myocardial 
infarction and mild congestive heart failure (controlled 
with furosemide, 40 mg twice per day) comes to your 
office for a routine assessment. She is found to have 
a blood pressure of 168/100 mm Hg. This reading is 
repeated.

 13.  What would be the most appropriate treatment for 
her hypertension?

 a.  an ACE inhibitor
 b.  a calcium channel blocker
 c.  a beta blocker
 d.  a thiazide diuretic
 e.  none of the above

CLINICAL CASE PROBLEM 4

A Hypertensive 72-Year-Old White Man with 
Diabetes

A 72-year-old white man with a 20-year history of 
non–insulin-dependent diabetes mellitus is found to 
have a blood pressure of 170/105 mm Hg. He has 
no history of angina pectoris or other significant 
vascular disease. He had never been diagnosed as 
hypertensive.

His blood pressure reading is repeated on two addi-
tional occasions, and the readings remain the same. 
Laboratory evaluation reveals microalbuminuria.
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 14.  At this time, what would be the most appropriate 
treatment for this patient’s blood pressure?

 a.  a thiazide diuretic
 b.  a beta blocker
 c.  a calcium channel blocker
 d.  an ACE inhibitor
 e.  a vasodilator

 15.  What is the recommended dosage of HCT for the 
treatment of hypertension in the elderly?

 a.  12.5 to 25 mg
 b.  25 to 50 mg
 c.  50 to 75 mg
 d.  75 to 100 mg

ANSWERS

 1.  e. Although this patient has a systolic blood pres-
sure of 165 mm Hg, you should consider that this is 
only one reading and it cannot be assumed to rep-
resent his “true blood pressure.” Even if you were 
able to make the diagnosis of hypertension at this 
time, you would still want to begin with nonpharma-
cologic therapy. This patient should have his blood 
pressure rechecked on two other occasions before 
the diagnosis of hypertension is made. If there is a 
concern, then it would be reasonable to use ambu-
latory monitoring at home and to have the patient 
report back to you if certain parameters are not met. 
This requires an accurate and well-calibrated blood 
pressure cuff.

 2.  a. Studies have clearly demonstrated the impor-
tance of treating systolic hypertension in the elderly. 
In fact, it should be treated with the same rigor and 
aggressiveness as diastolic hypertension. Because of 
the patient’s fixed income and the proven efficacy of 
thiazide diuretics in reducing morbidity and mortal-
ity from cardiovascular disease, a low-dose (12.5 to 
25 mg) thiazide diuretic would be the agent of choice. 
It would be reasonable to follow recommendations 
and to start with 12.5 mg per day. Thiazide diuretic 
has been proved to decrease morbidity and mortal-
ity. Chlorthalidone has also been extensively stud-
ied and would be an alternative at 12.5 mg per day. 

ACE inhibitors and calcium channel blockers are also 
considered first-line medications in the treatment of 
hypertension in the elderly.

 3.  e. At this time, the most reasonable alternative 
would be to review both the dose and the drug class. 
On the positive side, this patient’s systolic blood pres-
sure has dropped (from 165 to 160 mm Hg). On the 
negative side, his potassium level has also dropped 
(from 4 to 3 mEq/L). This is a significant drop and 
puts this patient into the danger zone for hypokale-
mia, the level at which dysrhythmias begin to be a 
serious concern.

 4.  e. On the basis of the Eighth Report of the Joint 
National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure 
(JNC 8), the most appropriate strategy at this time 
would be to add either a calcium channel blocker or 
an ACE inhibitor or angiotensin II receptor blocker 
(ARB). Remember, the initial goal will be to reduce 
the systolic blood pressure to 150 mm Hg and then 
eventually to 140 mm Hg during a period of months 
in patients with comorbidities.

JNC 8 recommends a goal of blood pressure (BP) of:
 •  Systolic blood pressure (SBP) less than 150 mm Hg 

or diastolic blood pressure (DBP) less than 90 mm 
Hg for persons aged 60 and over without diabetes 
mellitus (DM) or chronic kidney disease (CKD)

 •  SBP less than 140 mm Hg or DBP less than 90 mm 
Hg in adults of all ages with DM

 •  SBP less than 140 mm Hg or DBP less than 90 
mm Hg in adults of all ages with CKD and glo-
merular filtration rate (GFR) 60 or higher
The most reasonable strategy in this case would 

probably be to reduce the dose of the thiazide 
diuretic to an absolute minimum (12.5 mg) if it was 
started at 25 mg per day and to add a calcium channel 
blocker or ACE inhibitor or ARB. This combination 
of drugs was selected because of recommendations 
made in the JNC 8 report, which documented the 
reduction in cardiovascular morbidity and mortal-
ity induced by improved blood pressure control. A 
cardioselective beta blocker should be used in the 
elderly, especially if there is a history of myocardial 
infarction or ischemic heart disease, but it is consid-
ered a second-line medication in the treatment of 
blood pressure in the elderly. Cardioselective beta 
blockers result in fewer side effects than nonselective 
beta blockers do. Potassium supplementation should 
also be considered with diuretic use. Centrally acting 
agents such as clonidine and methyldopa should be 
avoided in the elderly.

 5.  e. There is ample evidence to show that antihy-
pertensive therapy prevents cerebrovascular acci-
dents, congestive cardiac failure, and other blood 

CLINICAL CASE MANAGEMENT PROBLEM

An 80-year-old African-American man with systolic 
hypertension (210/85 mm Hg) is a new patient to 
your practice. He says he has been healthy all of his 
life. From three consecutive readings, you determine 
that the patient is truly hypertensive. Discuss your 
approach to this patient with respect to education and 
counseling about his hypertension. Include lifestyle 
advice, medication advice, and other pertinent advice 
that you consider important.
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pressure–related complications. The Systolic Hyper-
tension in the Elderly Program (SHEP) showed a 
reduction in myocardial infarction and other coronary 
events in older patients with moderate to severe isch-
emic heart disease. Other more recent studies confirm 
this finding. The Hypertension in the Very Elderly 
Trial (HYVET), completed in 2007, ended early 
when its data safety monitoring board identified a sig-
nificant 21% reduction in total mortality in patients 
older than 80 years compared with a placebo group.

 6.  c. The most important advance in the treatment of 
hypertension in the elderly is the clear and unequivocal 
recognition that systolic hypertension is as important as 
diastolic hypertension as a risk factor for cardiovascu-
lar morbidity and mortality and should be aggressively 
treated. The goal of systolic blood pressure reduction 
is a reading not exceeding 140 mm Hg. In JNC 8, the 
recommendation is a target goal of 140/90 mm Hg.

 7.  e. See answer 5.

 8.  a. Of the choices provided, the drug combination 
that should clearly be avoided in elderly patients is 
HCT/amiloride and enalapril. Amiloride is a potas-
sium-sparing drug and in combination with enal-
april may affect the kidney. In an elderly patient with 
decreased renal function, this can lead to profound and 
rapid hyperkalemia with subsequent complications.

 9.  c. In a long-term care facility, approximately one to 
two thirds of the residents have hypertension. Inac-
curacies result from measurement errors and from 
temporal variability, particularly in relation to meals.

 10.  e. Because of the increase in side effects associated 
with the elderly, you must consider many factors in 
treating this patient. Do the side effects of treatment 
medications have such a negative consequence on the 
patient’s quality of life that it is not worth treating with 
medication? For example, is there a significant increase 
in the number of falls or syncopal episodes? If so, treat-
ment may be more detrimental than no treatment.

 11.  b. The auscultatory gap is found in patients with 
systolic hypertension and is usually an indication of 
arterial stiffness. To determine systolic blood pressure 
more accurately, palpation will avoid this problem.

 12.  e. See the Solution to the Clinical Case Manage-
ment Problem.

 13.  a. Considering that this elderly woman has con-
gestive heart failure (CHF) as well as hypertension, 
the treatment of choice is an ACE inhibitor. ACE 
inhibitors reduce both preload and afterload in 
hypertensive patients and thus are the drug class of 
choice for the management of systolic dysfunction. 
ACE inhibitors have minimal side effects, primarily 
cough with enalapril and taste disturbances with cap-
topril. For patients with left ventricular hypertrophy 
and a decreased ejection fraction, an ACE inhibitor, a 
combination of hydralazine and isosorbide dinitrate, 
beta blockers, and spironolactone have been shown 
to decrease mortality. Patients prescribed an ACE 
inhibitor should have their blood pressure checked 
in 1 week and serum creatinine concentration in 1 
month. Angiotensin receptor blockers can also be 
used for patients with CHF.

 14.  d. Patients with diabetes mellitus and resulting renal 
impairment or microalbuminuria should definitely 
be treated with ACE inhibitors as the drug class of 
choice. There is evidence that ACE inhibitors can 
be “renal protective agents” in patients with diabetes 
mellitus and can even be indicated as a prophylactic 
measure. Additional studies have shown that patients 
with microalbuminuria can also respond to angioten-
sin receptor blockers.

 15.  a. The recommended or “correct” dose of HCT or 
other thiazide diuretic is the lowest dose that effec-
tively controls the blood pressure and at the same time 
minimizes all of the metabolic side effects associated 
with thiazide diuretics. Doses of HCT above 25 mg 
are contraindicated in the elderly because there is lit-
tle therapeutic value and a high risk of complications.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Provide advice for an 80-year-old African-American 
man with documented systolic hypertension:
 1.  Review the patient’s diet with him. Attempt to have 

the patient’s spouse present (if available) while dis-
cussing this.

 2.  Encourage the patient to adopt the general recom-
mendations of the American Heart Association’s 
type I diet. This includes no more than 300 mg of 
cholesterol per day, no more than 30% of calories 
from fat, and no more than 10% of calories from 
saturated fat.

 3.  Encourage the patient to begin a “gentle” aerobic 
exercise program. The most reasonable exercise for 
a man of this age would be a walking program.

 4.  Advise the patient to decrease his alcohol intake to 
no more than 1 ounce per day.

 5.  Encourage the patient to stop smoking if he is a 
smoker.

 6.  Start “nonpharmacologic maneuvers” along with 
treatment.

 7.  African Americans typically have a better response 
to diuretics and calcium channel blockers.



CHAPTER 135  Cerebrovascular Accidents 671

Suggested Reading
James PA, Oparil S, Carter BL, et al. 2014 Evidence-Based 

Guideline for the Management of High Blood Pressure 
in Adults; Report from the Panel Members Appointed to 
the Eighth Joint National Committee (JNC 8). JAMA. 
2014;311(5):507–520.

Pacala JT, Sullivan GM, eds. Hypertension in the elderly. In: 
Geriatric review syllabus, a core curriculum in geriatric medicine. 
ed 7. New York: American Geriatrics Society; 2010:434–442.

Reuben DB, Herr KA, Pacala JT, et al. Hypertension. In: Geri-
atrics at your fingertips. ed 16. New York: American Geriatrics 
Society; 2014:49–57.

SUMMARY

 1.  The most important point is that systolic hypertension 
in the elderly (and in the young as well) is as import-
ant as diastolic hypertension. According to the JNC 8 
report, treatment in the elderly should be based pri-
marily on the systolic value.

 2.  Diagnosis of hypertension in the elderly: New crite-
ria were established by the JNC 8 (see answer 4): sys-
tolic greater than 140 mm Hg, diastolic greater than 
90 mm Hg.

 3.  Treatment of hypertension in the elderly reduces cere-
brovascular morbidity, cerebrovascular mortality, car-
diovascular morbidity, and cardiovascular mortality.

 4.  A substantial proportion of patients with mild or mod-
erate hypertension can be controlled with a single agent, 
and this control will be maintained long term in most.

 5.  Assessment of cardiac risk factors: Smoking, dyslipid-
emia, and diabetes are important in the elderly.

 6.  Assessment of end-organ damage: Left ventricular 
hypertrophy, coronary artery disease, CHF, stroke 
or transient ischemic attacks, renal disease, peripheral 
arterial disease, and retinopathy are important and 
often require treatment.

 7.  Consider renal artery stenosis if hypertension is 
sudden in onset, if there is a sudden rise in blood 
pressure, or if blood pressure is elevated with three 
medications. Workup would include listening for a 
bruit, magnetic resonance angiography, and possibly 
angiography.

 8.  Conditions requiring emergent lowering of blood 
pressure include hypertensive encephalopathy, 
intracranial hemorrhage, unstable angina, acute 
myocardial infarction, acute left ventricular fail-
ure with pulmonary edema, and dissecting aortic 
aneurysm.

C H A P T ER  135

Cerebrovascular Accidents

CLINICAL CASE PROBLEM 1

A 67-Year-Old Man with a Sudden-Onset Left-
Sided Hemiplegia, Dysphagia, and a “Visual 
Problem”

A 67-year-old man is brought to the emergency 
department by ambulance after the gradual onset of 
the following: inability to move his right leg, followed 
by his right arm; speech impairment; and a “visual 
problem.”

On examination, the patient has a flaccid paralysis of 
the muscles of the right leg and the muscles (excluding 
the deltoid) of the right arm, a homonymous hemiano-
pia, and dysphagia. In addition, he “does not recognize” 
that he is paralyzed, nor can he turn his eyes toward the 
right side. His deep tendon reflexes are hyperreflexive 
on the right side. His right great toe is up-going.

It is now 6 hours since the symptoms began. Accord-
ing to his wife, his symptoms are “still changing.”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis at this time?
 a.  transient ischemic attack (TIA)
 b.  completed stroke
 c.  stroke-in-evolution
 d.  subarachnoid hemorrhage
 e.  complicated migraine

 2.  The location of symptoms correlates the site of the 
lesion to which of the following?

 a.  left middle cerebral artery
 b.  right middle cerebral artery
 c.  left anterior cerebral artery
 d.  right anterior cerebral artery
 e.  left posterior cerebral artery
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 3.  What is the most likely pathophysiologic process 
involved in this patient at this time?

 a.  ischemic stroke
 b.  embolic stroke
 c.  hemorrhagic stroke
 d.  lacunar stroke
 e.  subarachnoid hemorrhage

 4.  What is the most common pathophysiologic process 
in patients who have suffered a cerebrovascular acci-
dent (CVA)?

 a.  ischemic stroke
 b.  embolic stroke
 c.  hemorrhagic stroke
 d.  lacunar stroke
 e.  subarachnoid hemorrhage

 5.  In which of the following conditions would you most 
likely find an embolic phenomenon as the pathophysi-
ologic mechanism of a CVA?

 a.  hypertension
 b.  atrial fibrillation
 c.  ventricular fibrillation
 d.  a young woman taking the oral contraceptive pill
 e.  b and d

 6.  What is the number one risk factor for CVAs?
 a.  cigarette smoking
 b.  hypertension
 c.  hypercholesterolemia
 d.  hypertriglyceridemia
 e.  hypothyroidism

 7.  Lacunar strokes (lacunar infarcts) are most closely 
associated with which of the following?

 a.  thrombosis
 b.  embolization
 c.  hypertension
 d.  subarachnoid bleeding
 e.  cerebral infarction

CLINICAL CASE PROBLEM 2

A 47-Year-Old Patient with Mental Status 
Impairment, Footdrop, and Left-Sided 
Hemiplegia and Numbness

A 47-year-old patient develops the following symptoms 
and signs: impaired mental status including confusion, 
amnesia, perseveration, and personality changes; foot-
drop; apraxia on the affected side; left-sided hemiplegia; 
and left-sided numbness (both muscle power and sen-
sation retained to some degree in left upper extremity).

 8.  This patient most likely has had a CVA affecting which 
of the following arteries?

 a.  right middle cerebral artery
 b.  posterior cerebral artery

 c.  vertebral-basilar artery
 d.  right anterior cerebral artery
 e.  posterior inferior cerebellar artery

CLINICAL CASE PROBLEM 3

A 77-Year-Old Woman with Nystagmus, 
Homonymous Hemianopia, Numbness of the 
Face, and Facial Weakness

A 77-year-old woman presents to the emergency 
department with the following signs and symptoms: 
dysarthria and dysphagia, vertigo, nausea, syncope, 
memory loss and disorientation, and ataxic gait.

On physical examination, the patient has nystagmus, 
homonymous hemianopia, numbness in the area of the 
12th cranial nerve, and facial weakness. You suspect a 
CVA.

 9.  Which of the following arteries is most likely to be 
involved?

 a.  middle cerebral artery
 b.  posterior cerebral artery
 c.  vertebral-basilar artery
 d.  anterior cerebral artery
 e.  posterior inferior cerebellar artery

 10.  There are many sources of potential emboli that may 
cause a CVA. The most common source of cerebral 
emboli is (are) which of the following?

 a.  carotid arteries
 b.  aortic arch
 c.  heart
 d.  vertebral-basilar arteries
 e.  middle cerebral artery

 11.  The role of computed tomography (CT) scanning 
within the first 24 hours of a stroke includes which of 
the following?

 a.  to exclude hemorrhages
 b.  to exclude tumors
 c.  to exclude abscesses
 d.  to diagnose stroke
 e.  a, b, and c

 12.  The use of anticoagulation is clearly effective in pre-
venting recurrent cardioembolic strokes from atrial 
fibrillation, a recent myocardial infarction, valvular 
disease, or a patent foramen ovale. Contraindications 
to the use of anticoagulation include which of the 
following?

 a.  hemorrhage on CT scan
 b.  large cerebral infarctions
 c.  evidence of bacterial endocarditis
 d.  a and b
 e.  all of the above



CHAPTER 135  Cerebrovascular Accidents 673

 13.  A TIA is most closely associated with which of the 
following?

 a.  amaurosis fugax
 b.  subarachnoid hemorrhage
 c.  lacunar hemorrhage
 d.  intracranial aneurysm
 e.  fusiform aneurysm

 14.  A ruptured berry aneurysm is usually located in which 
of the following?

 a.  anterior cerebral artery distribution
 b.  posterior cerebral artery distribution
 c.  circle of Willis
 d.  middle cerebral artery distribution
 e.  none of the above

 15.  A patient is thought to have a cerebral infarction. If 
you had the opportunity to order only one investiga-
tion, what investigation would that be?

 a.  regular angiography of the cerebral circulation
 b.  CT scan of the brain without contrast agent
 c.  magnetic resonance angiography of the brain
 d.  digital subtraction angiography of the brain
 e.  immediate lumbar puncture

 16.  Which of the following is not a risk factor for the 
development of a CVA?

 a.  diabetes mellitus type 1
 b.  diabetes mellitus type 2
 c.  African-American race
 d.  cigarette smoking
 e.  diabetes insipidus

 17.  The incidence of stroke in the United States during 
the past 15 years has done which of the following?

 a.  increased significantly
 b.  increased slightly
 c.  decreased significantly
 d.  decreased slightly
 e.  nobody really knows for sure

CLINICAL CASE PROBLEM 4

A 42-Year-Old White Man with a “Curtain 
Coming Down” over His Eyes

A 42-year-old white man presents to your office with a 
complaint of decreased vision that, with further question-
ing, he describes as “a curtain coming down over my 
eyes.” The patient’s past medical history included hyper-
tension and hyperlipidemia, and he recently admitted to 
extensive use of cocaine. He denies intravenous drug 
use, vertigo, diplopia, ataxia, or an abnormal heart rate.

 18.  If you had the choice of one test to help determine 
the etiology of his symptoms, what would that be?

 a.  ultrasonography of the carotid arteries
 b.  CT scan of the brain

 c.  magnetic resonance imaging (MRI) scan of the 
brain

 d.  fluorescein angiography of the fundi
 e.  lumbar puncture

 19.  Which of the following statements regarding carotid 
endarterectomy (CEA) is true?

 a.  CEA is indicated in the presence of a completed 
stroke

 b.  CEA is indicated in the presence of a complete 
arterial occlusion

 c.  randomized, controlled trials have established the 
benefit of CEA over standard medical therapy for 
the treatment of carotid artery stenosis

 d.  CEA has been established as the treatment of 
choice in patients with a documented TIA and a 
tightly stenotic lesion greater than 70%

 e.  nobody really knows for sure

 20.  In a patient with an asymptomatic carotid bruit, for 
whom evaluation reveals a high-grade stenosis, rec-
ommended treatment would include:

 a.  watchful waiting
 b.  anticoagulation therapy with aspirin or 

ticlopidine
 c.  CEA
 d.  CEA and aspirin
 e.  none of the above

 21.  In the diagnostic workup of a patient with a TIA, 
when should a lumbar puncture be used?

 a.  in all diagnostic workups
 b.  only when meningitis is suspected
 c.  in any patient considered to have a subarachnoid 

hemorrhage when a CT scan is not diagnostic
 d.  there are no clinical indications for a lumbar 

puncture in the workup of a patient with a TIA 
or CVA

 22.  Among the following, which is (are) the preferred 
diagnostic test(s) for evaluation of patients with a car-
diac embolic phenomenon?

 a.  transthoracic echocardiography
 b.  transesophageal echocardiography
 c.  magnetic resonance angiography
 d.  all of the above
 e.  none of the above

 23.  The main indication(s) for the use of magnetic reso-
nance angiography is (are) which of the following?

 a.  to diagnose an acute stroke
 b.  to evaluate for coronary artery stenosis
 c.  if considering emergent thrombolytic therapy to 

reverse stroke progression
 d.  all of the above
 e.  none of the above
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 24.  The first-line choice in prophylaxis of pulmonary 
embolus in patients who have had an acute ischemic 
stroke is which of the following?

 a.  acetylsalicylic acid
 b.  clopidogrel (Plavix)
 c.  ticlopidine
 d.  enoxaparin
 e.  warfarin

ANSWERS

 1.  c. At this time, the most likely diagnosis is 
stroke-in-evolution. The typical development of 
ischemic stroke causes a clinical syndrome known 
as stroke-in-evolution. An intermittent or slow pro-
gression during hours to days is characteristic of 
stroke-in-evolution. Also referred to as a progressive 
stroke, the exact etiology must be defined, although 
ischemic stroke is most common.

 2.  a. The symptoms that this patient is currently expe-
riencing suggest a lesion of the left middle cerebral 
artery. The signs and symptoms of middle cerebral 
artery occlusion are (1) dysphagia (left hemisphere 
involvement), dyslexia, and dysgraphia; (2) contra-
lateral hemiparesis or hemiplegia; (3) contralateral 
hemisensory disturbances; (4) rapid deterioration in 
consciousness from confusion to coma; (5) homony-
mous hemianopia; (6) denial of or lack of recognition 
of a paralyzed extremity; (7) eyes deviated to the side 
of the lesion; and (8) global aphasia if the dominant 
hemisphere is involved.

 3.  a. Because of the slow and continuing progression 
of the central nervous system symptoms, this is much 
more characteristic of a thrombotic stroke rather 
than an embolic or hemorrhagic stroke.

 4.  a. The pathophysiology of stroke in order of fre-
quency (from most common to least common) is (1) 
ischemic infarct 80%, (2) intracranial hemorrhage 
(15%), and (3) subarachnoid hemorrhage (5%). Of 
the ischemic infarcts, embolic (cardiac, atrial fibril-
lation, myocardial infarction [MI], valvular disease, 
20%), large vessel (carotid, vertebral-basilar, 20%), 
small vessel (lacunar, 25%), cryptogenic/unusual 
(35%), that is, vasculitis, hypercoagulability, human 
immunodeficiency virus (HIV), and so on.

 5.  b. An embolic stroke involves fragments that break 
from a thrombus formed outside the brain in the 

heart, aorta, common carotid, or thorax. Emboli 
infrequently arise from the ascending aorta or 
the common carotid artery. The embolus usually 
involves small vessels and obstructs at a bifurcation 
or other point of narrowing, thus enabling ischemia 
to develop and extend. An embolus may completely 
occlude the lumen of the vessel, or it may remain in 
place or break into fragments and move up the ves-
sel. The most common source of emboli is the heart. 
Conditions associated with the onset of an embolic 
stroke include (1) atrial fibrillation; (2) myocardial 
infarction; (3) endocarditis; (4) rheumatic heart dis-
ease; (5) valvular prostheses; (6) atrial septal defect, 
patent foramen ovale; (7) disorders of the aorta; (8) 
disorders of the carotids; (9) disorders of the verte-
bral-basilar system; and (10) other embolic phenom-
ena, such as air, fat, and tumor.

 6.  b. CVAs or strokes remain the third leading cause of 
death in the United States. The most important risk 
factor for stroke is hypertension. The decrease in the 
incidence of stroke is largely because of the success-
ful, aggressive, and ideal treatment of hypertension 
in the United States. The risk of stroke is three times 
higher in those with hypertension and twice as high 
in those with isolated systolic hypertension. Other 
factors that are important in the etiology of stroke 
include (1) age (the older the patient, the greater the 
risk); (2) other heart disease (valvular, conductive, 
infective, and atherosclerotic); (3) cigarette smoking; 
(4) diabetes mellitus (type 1 and type 2); (5) hyperlip-
idemia; (6) the oral contraceptive pill when it is com-
bined with smoking and older age; (7) race (African 
Americans are more prone than white Americans); 
(8) family history (of lipid disorders or cardiovascu-
lar diseases in general); and (9) sex (strokes are more 
common in women than in men).

 7.  c. Lacunar strokes (lacunar infarcts) are infarcts 
smaller than 1 mm and involve the small perforating 
arteries predominantly in the basal ganglia, pons, cer-
ebellum, internal capsule, and, less commonly, deep 
cerebral white matter. Lacunar infarcts are primarily 
associated with hypertension. Because of the sub-
cortical location and small area of infarction, these 
strokes may involve pure motor and sensory deficits, 
ipsilateral ataxia, and dysarthria. They may appear 
on CT scan as small hypodense areas. Prognosis and 
recovery are usually good.

 8.  d. This patient most likely has a lesion in the territory 
of the right anterior cerebral artery. Signs and symp-
toms of a CVA in the territory of the anterior cerebral 
artery include (1) mental status impairments: confu-
sion, amnesia, perseveration, personality changes (flat 
affect and apathy), and cognitive changes (short atten-
tion span, slowness, and deterioration of intellectual 

CLINICAL CASE MANAGEMENT PROBLEM

Define the following terms: (1) transient ischemic 
attack, (2) stroke-in-evolution, and (3) completed 
stroke.
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function); (2) urinary incontinence (long duration); (3) 
contralateral hemiparesis or hemiplegia; (4) sensory 
impairments (contralateral); (5) foot and leg deficits 
(more frequent than arm deficits) and contralateral 
leg or foot paralysis; (6) apraxia on affected side; (7) 
expressive aphasia (for left hemisphere only); (8) devi-
ation of the eyes and head toward the affected side; (9) 
abulia (lack of initiative); and (10) gait dysfunction.

 9.  c. This patient has had a CVA involving the ver-
tebral-basilar system. The signs and symptoms of 
vertebral-basilar stroke are (1) dysarthria and dyspha-
gia; (2) vertigo, nausea, and vomiting; (3) disorienta-
tion; (4) ataxic gait (ipsilateral cerebellar ataxia); (5) 
visual symptoms (double vision and blurred vision); 
(6) dysphagia; (7) ocular signs (nystagmus, conjugate 
gaze paralysis, and ophthalmoplegia); (8) akinetic 
mutism (locked-in syndrome when basilar artery 
occlusion occurs); (9) numbness of lips and face; (10) 
facial weakness, alternating motor paresis; and (11) 
drop attacks, syncope (Doppler studies can detect  
vertebral-basilar embolic sources).

 10.  c.  The most common source of cerebral emboli is 
the heart.

 11.  e. Ischemic stroke changes usually will not show up 
on a CT or MRI scan early on. Therefore the role of 
CT scanning is to rule out structural abnormalities 
such as hemorrhages, tumors, or abscesses. The CT 
scan is not sensitive for the posterior fossa strokes or 
early infarcts. The MRI is more sensitive for an acute 
stroke than is CT, it can visualize the posterior fossa 
strokes, but its use is restricted in those with pace-
makers or aneurysm clips. Perfusion techniques are 
extremely sensitive for acute stroke and can localize 
areas of poor perfusion.

 12.  d. Bacterial endocarditis would not be considered 
a contraindication to anticoagulation therapy, but 
it would be considered a precaution with bleeding 
tendencies and uncontrolled hypertension. Anti-
coagulation is contraindicated in a patient who 
has a large stroke, a hemorrhagic stroke, or severe 
thrombocytopenia.

 13.  a. A TIA usually represents thrombotic parti-
cles causing an intermittent blockage of circulation 
or spasm. Amaurosis fugax, which is described by 
patients as “a curtain coming down in front of my 
eyes; a blackout,” may be a TIA of the ophthalmic 
artery. This is associated primarily with the carotid 
circulation and may also be manifested with contralat-
eral weakness of the face, arm, and legs or numbness. 
In the situation of a patient with a non-cardioembolic 
stroke or TIA, the use of aspirin (81 mg to 325 mg), 
low-dose subcutaneous heparin, or both, as well as 

statins is indicated. A complete workup, including CT 
scanning to exclude a hemorrhage, MRI, magnetic 
resonance angiography, and carotid Doppler imaging, 
is warranted to search for treatable causes of TIA. TIA 
is a medical emergency, and this group of individuals 
represent those at highest risk for development of an 
acute stroke. Those with a TIA have approximately 
three times the risk for development of an ischemic 
stroke than do those who already have had a stroke, 
with 50% of the risk coming in the first 48 hours.

 14.  c. Intracranial aneurysms may result from arterio-
sclerosis, congenital abnormality, trauma, inflam-
mation, or infection. Cocaine has been linked to 
aneurysm formation. The size may vary from 2 mm 
to 2 or 3 cm. Most aneurysms are located at bifurca-
tions in or near the circle of Willis, particularly on 
the anterior or posterior communicating arteries. An 
aneurysm may be a single lesion, but more than one 
aneurysm is present in 20% of cases. The peak inci-
dence occurs between the ages of 35 and 60 years. 
Berry aneurysms are also known as saccular aneu-
rysms. Berry aneurysms make up the majority of sub-
arachnoid bleeds (51%).

 15.  b. The diagnostic test of choice for a cerebral 
infarction is a CT scan of the head. A CT scan of the 
brain without the administration of a contrast agent 
would allow you to exclude a cerebral hemorrhage. 
(See answer 11.)

 16.  e. The risk factors for CVAs are (1) hypertension 
(the most important risk factor), including isolated 
systolic hypertension; (2) hypercholesterolemia; 
(3) hypertriglyceridemia (because it has been found 
to be an independent risk factor for vascular dis-
ease); (4) African-American race (probably because 
of increased risk of hypertension); (5) obesity (also 
related to increased risk of hypertension); (6) sed-
entary lifestyle related to obesity, which is related to 
hypertension; (7) cigarette smoking; (8) women in 
their later reproductive years (aged 37 to 45 years) 
who are heavy cigarette smokers and taking the oral 
contraceptive pill; (9) family history of CVAs; (10) 
family history of hyperlipidemia; (11) age older than 
65 years; (12) diabetes mellitus types 1 and 2; and (13) 
hypothyroidism (related to hyperlipidemia). Diabe-
tes insipidus has nothing to do with CVA (with the 
possible exception of Sheehan syndrome, postpartum 
pituitary necrosis).

 17.  c. Estimates vary widely. However, the incidence of 
stroke in the United States has declined dramatically 
in the past 15 years in large part because of the rela-
tive success of the treatment of hypertension. Note, 
however, that the incidence increases almost 20-fold 
with age (from 2.1 per 1000 people aged 45 to 54 
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years to 4.5 per 1000 people aged 65 to 74 years and 
9.3 per 1000 people aged 75 to 84 years). The inci-
dence for women is 25% to 30% lower than that for 
men in the same age groups, but it surpasses that of 
men for people older than 85 years.

 18.  a. This patient has had a TIA. Amaurosis fugax and 
his cocaine use may have contributed to this TIA. 
Cocaine probably caused an intense vasospasm; it is 
an intensely powerful vasoconstrictor, much more 
powerful than either angiotensin II or thromboxane. 
This patient needs an ultrasound examination of his 
carotid arteries, and he needs it soon. Treatment will 
be based on etiology, and a workup and consultation 
should be conducted quickly.

 19.  d. There has been a great deal of research on CEA 
(when to do it, when not to do it). Studies have demon-
strated that CEA reduces the risk of subsequent stroke 
in patients who have had TIAs or ischemic stroke within 
the past 6 months if there is a high-grade stenosis (70% 
to 99%) and perioperative mortality and morbidity risk 
is estimated to be less than 6%. Carotid artery stenting 
is an alternative in certain circumstances. If an ulcerated 
plaque is present with moderate stenosis, the risk of 
stroke increases, and patients benefit from CEA. The 
North American Symptomatic Carotid Endarterectomy 
Trial found that the optimal treatment for symptomatic 
carotid artery disease with 70% stenosis or greater is 
CEA, provided the patient has few comorbidities and 
the institution performs a large number of procedures.

Further research is being conducted on the use of 
CEA for patients with carotid artery lesions between 
30% and 70% and for patients with asymptomatic 
bruits with moderate stenotic lesions. These investi-
gations may result in a recommendation to perform 
CEA in such patients.

The current treatment recommendations for 
carotid stenosis include the following: (1) prior TIA 
or stroke with a stenosis of more than 70% (CEA is 
superior to medical management); (2) prior TIA or 
stroke with a stenosis of 50% to 69%: CEA or med-
ical management with serial carotid Doppler studies 
to identify developing plaques; (3) prior TIA or stroke 
with stenosis of less than 50%: medical management 
(CEA is of no benefit); (4) asymptomatic patient with 

stenosis of more than 80%: CEA/carotid angioplasty 
over medical management (MM) should be considered 
if the patient is healthy; and (5) asymptomatic patient 
with less than 80% stenosis: medical management 
should be considered in the elderly population. Medi-
cal management includes blood pressure control, lipid 
control, and antiplatelet therapy.

 20.  d. Carotid artery studies report that in asymptomatic 
patients with a high-grade carotid artery stenosis, CEA 
in combination with aspirin therapy and risk factor 
reduction lowers the relative risk of stroke compared 
with medical therapy alone. Clopidogrel is superior 
to aspirin in preventing vascular events (peripheral, 
cardiac, or stroke) in patients that had one previously. 
Aspirin and extended-release dipyridamole (Aggrenox) 
are equivalent in stroke prevention. The use of ticlopi-
dine is limited by risk of hematologic abnormalities 
and close follow-up with CBC every second week for 
3 months is essential. Coumadin and aspirin found to 
be equivalent for recurrent stroke.

 21.  c. A lumbar puncture should be done in any patient 
considered to have a subarachnoid hemorrhage when 
a CT scan is not diagnostic. It should be performed 
in patients thought to have infective endocarditis, 
meningitis, or inflammatory vasculitis, searching for 
cerebrospinal fluid leukocytosis.

 22.  b. Transesophageal echocardiography is preferred 
for the evaluation of cardiogenic emboli.

 23.  c. Magnetic resonance angiography is indicated if 
one is considering emergent thrombolytic therapy 
to reverse stroke progression. Treatment must be 
initiated within 3 hours of onset of symptoms, and 
therapy doubles the chances of a favorable outcome 
at 3 months. The benefits must be weighed against 
the increased risk of intracranial hemorrhage in the 
elderly population.

 24.  d. Venous thromboembolism is a common com-
plication after acute ischemic stroke. Enoxaparin is 
preferable to unfractionated heparin for the preven-
tion of venous thromboembolism after acute isch-
emic stroke.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

 1.  Transient ischemic attack: a disturbance of the 
cerebrovascular system in which neurologic symp-
toms both appear and then disappear within 24 
hours.

 2.  Stroke-in-evolution: the typical course of a throm-
botic stroke. This is also known as a progressive 

stroke. It is best defined as an intermittent progres-
sion of a neurologic deficit during hours to days.

 3.  Completed stroke: a CVA that has reached its 
maximum destructiveness in producing neurologic 
deficits, although cerebral edema may not have 
reached its maximum.
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SUMMARY

 1.  Incidence: There has been a significant decrease 
during the past 15 years because of better control of 
hypertension.

 2.  Pathologic classification (in order of frequency): (a) 
ischemic stroke, 80%; (b) intracranial hemorrhagic 
stroke, 15%; and (c) subarachnoid hemorrhage, 5%.

 3.  Risk factors for CVA: (a) Hypertension is the most 
important risk factor. (b) There is no longer any such 
entity as mild hypertension. (c) See also answer 17.

 4.  Classification of CVAs: See the Solution to the Clin-
ical Case Management Problem. Evaluate and inves-
tigate for TIAs. Research on the benefits of CEA and 
aspirin and antiplatelet therapy in preventing future 
TIAs or strokes is reviewed in answers 13 and 19.

 5.  Signs and symptoms: See details on arteries in 
answers 2, 8, and 9.

 6.  Investigations and treatment: These include (a) 
history; (b) physical examination; (c) magnetic res-
onance angiography or CT; (d) transesophageal 
echocardiography, carotid duplex imaging, and 
transcranial Doppler study may be needed in evalu-
ation for sources of emboli; (e) cerebral edema may 
become a major problem, and corticosteroid therapy 
may be required; (f) unless it is contraindicated, all 
patients with TIAs, history of stroke, and risk factors 
for stroke (major) should be receiving aspirin pro-
phylaxis; and (g) rehabilitation (aggressive, early, and 
forceful).

 7.  Concomitant conditions: Depression is the most 
important coexisting or concomitant condition. 
Remember that this applies to both the patient and 
the patient’s caregiver.

 8.  The biopsychosocial model of illness: Few diseases 
are as devastating to a patient and a patient’s fam-
ily as stroke. Often, the person who gets lost in the 
ordeal is the spouse. Please remember the spouse.

 9.  Prevention:
 a.  Treat hypertension aggressively.
 b.  Treat obesity and sedentary lifestyle aggressively.
 c.  Stop smoking.
 d.  Remember, an aspirin.
 e.  Statins reduce average risk of stroke by 25%. 

However, this reduction varies by risk stratifica-
tion. There will be one fewer stroke in every 2778 
low-risk patients using statins versus one fewer 

stroke in every 617 high-risk patients (those with 
pre-existing cardiovascular disease).

 10.  Acute ischemic stroke: Blood pressure should never 
be lowered too quickly. In extreme cases (systolic 
>220 mm Hg), gradual reduction to 180 mm Hg 
should be undertaken slowly with a 10% to 15% 
reduction of systolic blood pressure over 24 hours. 
Intravascular volume should be maintained, and in 
some cases cerebral edema should be controlled. 
For patients with a cerebellar infarction, neurosur-
gical consultation should be sought because of the 
risk of brain stem compression. Thrombolysis: Cur-
rent treatments for acute ischemic stroke include 
intravenous thrombolytic therapy with tissue-type 
plasminogen activator (t-PA) and endovascular 
therapies using stent retriever devices. For patients 
with ischemic deficits of less than 3 hours’ duration, 
with no hemorrhage on CT scanning, thromboly-
sis with recombinant tissue plasminogen activator 
may be helpful. Recent stroke trials suggest using 
neuroimaging for select patients for thrombolytic 
therapy beyond 3 hours. CT angiography and per-
fusion studies at stroke centers can demonstrate the 
location and status of vascular occlusion. Weigh 
the risk/benefit ratio in the elderly to lower the 
risk of hemorrhagic stroke associated with throm-
bolysis. Anticoagulation: Heparin is generally used 
when atherogenic vascular stenosis or occlusion is 
suspected (crescendo symptoms, unstable TIA, or 
posterior circulation involvement). Give for 2 to 5 
days with partial thromboplastin time at two times 
normal. Endovascular catheter-based interventions: 
These are under study for acute ischemic stroke at 
large centers. Recent endovascular revascularization 
trials have shown benefit in a wide range of patients, 
including the very old (>80). Based on randomized 
trials, thrombectomy with stent retrievers is now 
recommended as the standard of care for acute isch-
emic strokes with a proximal large vessel occlusion 
in the anterior circulation. Timely access to such 
services is an issue for a large part of the population.

 11.  Venous thromboembolism is a common complication 
after acute ischemic stroke. Enoxaparin is preferable 
to unfractionated heparin for the prevention of venous 
thromboembolism after acute ischemic stroke.
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C H A P T ER  136

Depression in the Elderly

CLINICAL CASE PROBLEM 1

An 85-Year-Old Female Nursing Home 
Resident Who Simply “Stares into Space” and 
Cries Almost All the Time

You are called to see an 85-year-old patient who moved 
into a nursing home 9 months ago. Previously, she was 
living on her own and had managed by herself since the 
death of her husband 6 years ago. During the past year, 
she has become increasingly disabled with congestive 
heart failure and osteoarthritis. During the past 9 months, 
the patient has lost 15 pounds, has not been hungry, has 
lost interest in all of her social activities, and has been 
crying almost every day. You are aware that she was 
quite active before moving into the nursing home.

Her mental status examination is difficult. She does, 
however, describe her mood as being worse in the 
morning. According to the staff, her short-term memory 
is impaired. She is currently taking furosemide and enal-
april for her congestive heart failure and acetaminophen 
for the pain associated with osteoarthritis.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  major depressive illness
 b.  Alzheimer disease
 c.  multiinfarct dementia
 d.  hypothyroidism
 e.  none of the above

 2.  Regarding the diagnosis of the patient described, 
which of the following statements is false?

 a.  this condition occurs less often in older patients 
than in younger patients

 b.  elderly patients are less likely than young adults to 
recover from this illness

 c.  this condition is more common among institution-
alized elders than among elders living at home

 d.  this condition may be related to physical illness
 e.  this condition may be related to the move into the 

nursing home

 3.  Which of the following investigations or assessments 
should be performed in the patient described?

 a.  medication review
 b.  complete blood count (CBC)
 c.  serum thyroid-stimulating hormone (TSH) level
 d.  all of the above
 e.  none of the above

 4.  Which of the following antidepressants is considered 
an agent of first choice for the treatment of depres-
sion in the elderly?

 a.  imipramine
 b.  nortriptyline
 c.  desipramine
 d.  amitriptyline
 e.  sertraline

 5.  Which of the following antidepressants specifically 
blocks serotonin reuptake?

 a.  imipramine
 b.  desipramine
 c.  nortriptyline
 d.  amitriptyline
 e.  fluoxetine

 6.  You decide to treat the patient with fluoxetine 
(Prozac). In a patient of this age, at what daily dosage 
would you start her?

 a.  5 mg
 b.  25 mg
 c.  50 mg
 d.  75 mg
 e.  100 mg

 7.  Regarding the treatment for the condition described, 
which of the following statements is (are) true?

 a.  electroconvulsive therapy (ECT) is unlikely to be 
of any benefit in the treatment of this condition

 b.  socialization, music therapy, and pet therapy have 
no role to play in the treatment of this condition
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 c.  cognitive and behavioral therapy may significantly 
improve this condition

 d.  all of the above statements are true
 e.  none of the above statements is true

 8.  Which of the following features is most commonly 
associated with this diagnosis in geriatric patients?

 a.  acute mania
 b.  hypomania
 c.  extreme anxiety
 d.  psychomotor agitation or retardation
 e.  hypersomnia

 9.  The signs and symptoms of the condition described 
include all except which of the following?

 a.  impaired concentration
 b.  guilt
 c.  hopelessness
 d.  suicidal ideation
 e.  violent or aggressive behavior

 10.  The length of time recommended for the pharma-
cologic treatment of this condition with the drug 
selected is at least:

 a.  4 to 6 weeks
 b.  3 months
 c.  6 months
 d.  12 months
 e.  18 months

An elderly institutionalized patient is prescribed nor-
triptyline. The dose is increased up to 100 mg, but 
no improvement is noted. You decide to substitute 
fluoxetine.

 11.  Which of the following side effects might you antici-
pate with the use of fluoxetine?

 a.  constipation
 b.  blurred vision
 c.  urinary retention
 d.  dry mouth
 e.  agitation

 12.  If the side effect selected in question 11 occurred, 
which of the following courses of action would be the 
most reasonable?

 a.  increase the dose of the drug
 b.  decrease the dose of the drug
 c.  stop the drug
 d.  elect ECT as your next option
 e.  c and d

 13.  The prevalence of depression in elderly patients in a 
primary care clinic is approximately:

 a.  6% to 10%
 b.  10% to 15%
 c.  20% to 25%
 d.  30% to 35%

 14.  Characteristics of depression in the elderly that differ 
from those in younger patients include which of the 
following?

 a.  more somatic complaints
 b.  report depressed mood less frequently
 c.  report feeling guilty less frequently
 d.  all of the above
 e.  none of the above

 15.  Serotonin syndrome, which may lead to delirium and 
hyperthermia, is associated with the use of selective 
serotonin reuptake inhibitors (SSRIs) and what other 
medication(s)?

 a.  monoamine oxidase inhibitors
 b.  meperidine
 c.  tricyclic antidepressants
 d.  all of the above
 e.  a and b

 16.  On the Geriatric Depression Scale, a score of what 
value is considered positive for depression?

 a.  less than 5
 b.  5 to 15
 c.  20 to 25
 d.  25 to 30

 17.  According to the Diagnostic and Statistical Manual of 
Mental Disorders, 5th edition (DSM-V) criteria for 
depression, a patient must have five or more symp-
toms for more than 2 weeks to be diagnosed with 
depression. These five symptoms must include which 
of the following?

 a.  depressed mood
 b.  weight loss
 c.  loss of interest or pleasure
 d.  a and c
 e.  b and c

ANSWERS

 1.  a. This patient has a major depressive illness. A 
mnemonic that is helpful for diagnosis of depression 
is A SIG E CAPS:
Affect: at least a 2-week period of a depressed mood 

or a depressed affect

CLINICAL CASE MANAGEMENT PROBLEM

Part A: Discuss the differential diagnosis of depres-
sive symptoms in the elderly.

Part B: List the three most common physical illnesses 
that are manifested by depression in the elderly.

Part C: Name the most common drug associated 
with depression in the elderly.

Part D: Name the most common drug class associ-
ated with depression as a psychoactive substance 
use disorder.
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Sleep disturbance (hyposomnia, insomnia, and 
hypersomnia)

Interest (lack of interest in life)
Guilt or hopelessness
Energy level (decreased) or fatigue
Concentration decreased
Appetite disturbance (decreased or increased with or 

without weight gain or weight loss)
Psychomotor slowing or agitation
Suicidal ideation
Major depressive illness is diagnosed when four of 

eight criteria are present and there is at least a 
2-week period of a depressed mood or depressed 
affect. Despite these criteria, depression in elderly 
patients is more likely to occur with weight loss 
and less likely to occur with feelings of worthless-
ness and guilt. Elderly patients are no more likely 
than people in midlife to report cognitive prob-
lems, although they do have more difficulties with 
cognition during an episode of depression.

 2.  b. Elderly patients are just as likely to recover from 
a major depressive illness as are younger adults. 
Major depression is less prevalent among those 
aged 65 years or older than among younger groups. 
However, suicide is not; it continues to increase in 
elderly patients at an alarming rate. The prevalence 
of major depression in elderly patients in the com-
munity is between 1% and 2%. In long-term chronic 
care facilities, the prevalence of major depressive ill-
ness may be as high as 10% to 20%. The majority 
of depressed elderly patients, however, do not fit the 
DSM criteria but rather have depressive symptoms 
that are associated with an adjustment reaction (as in 
this patient, who has just had to leave her own home) 
or with significant physical illness (as this patient also 
demonstrates).

 3.  d. The elderly patient with depressive symptoms 
should have the following evaluations: a complete 
history, a complete physical examination, and a com-
plete medication review (both prescribed and over-
the-counter medications). Some of the most common 
pharmacologic agents that contribute to depression 
include antihypertensive agents, such as propranolol 
and methyldopa, and sedative-hypnotic drugs. They 
should also have the following laboratory investi-
gations: CBC, vitamin B12 level, serum folate level, 
serum TSH level, chest radiograph, electrocardio-
gram (ECG), complete urinalysis, and serum electro-
lyte values.

 4.  e. Selective serotonin reuptake inhibitors (SSRIs) 
should be considered medications of choice for 
depression in the elderly. This is especially true for 
patients with medical problems such as heart con-
duction defects, ischemic heart disease, prostatic 

hyperplasia, or uncontrolled glaucoma. Consider 
venlafaxine (Effexor), mirtazapine (Remeron), dulox-
etine (Cymbalta), and bupropion (Wellbutrin and 
Zyban) as second-line medications. Third-line ther-
apy should consider augmentation of first- or sec-
ond-line antidepressants with aripiprazole (Abilify) 
or an SSRI with buspirone or bupropion. Aripipra-
zole is sometimes used as an adjunct with antide-
pressants for a major depressive disorder; become 
familiar with its properties and side effect profile 
before use.

 5.  e. The group of antidepressant agents known as 
SSRIs includes fluoxetine (Prozac), fluvoxamine 
(Luvox) (not approved in the United States), ser-
traline (Zoloft), citalopram (Celexa), escitalopram 
(Lexapro), and paroxetine (Paxil). These drugs are 
considered first choice for the treatment of depression 
in the elderly. They offer some significant theoretical 
advantages in that the common tricyclic antidepres-
sant side effects, such as dry mouth, blurred vision, 
tachycardia, constipation (anticholinergic), ortho-
static hypotension (alpha-adrenergic blockade), and 
weight gain, may be averted by their use. They do not 
increase the cardiac risk caused by blockade of impulse 
conduction through the atrioventricular node.

 6.  a. The patient described in this case, an 80-year-old 
woman, should be started on as low a dose of an SSRI 
as possible. A dose of 5 mg of fluoxetine would be 
an ideal starting dose. This dose could be increased 
slowly as needed to a maximum of 80 mg per day. 
The usual therapeutic dose is 60 mg per day.

 7.  c. Elderly patients with depressive illness may be 
significantly improved with cognitive or behavioral 
psychotherapy. Attempts at increased socialization 
(especially in chronic care facilities), including music 
therapy, pet therapy, and other therapies that serve 
to redirect the attention of the elderly patient, appear 
to be effective in the treatment of depression in the 
elderly. ECT may be the only effective therapy for 
severe depression in elderly patients, especially in 
patients with psychotic depression. ECT is well tol-
erated in geriatric patients. Indications include severe 
depression when a rapid response is necessary and 
when depression is resistant to drug therapy; ECT 
is also indicated for patients unable to tolerate anti-
depressants or who have psychotic depression, severe 
catatonia, or depression with Parkinson disease. Con-
traindications to ECT include an intracranial mass, 
recent myocardial infarction, or recent cardiovascu-
lar accident.

 8.  d. Although acute mania, hypomania, extreme 
anxiety, and hypersomnia may all be associated 
with depression in elderly patients, by far the most 
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common symptom of those listed in elderly patients 
is psychomotor agitation or retardation. Psychomo-
tor agitation is the more common presentation of 
the two.

 9.  e. The diagnostic symptoms of depressive ill-
ness are discussed in answer 1. They usually do not 
include violent or aggressive behavior. If violent or 
aggressive behavior is found in a patient who has an 
underlying depression, there is likely to be another 
major diagnosis that would explain the symptom. In 
an elderly, the most common diagnosis in this case 
would be Alzheimer disease.

 10.  c. Geriatric patients should be treated with anti-
depressants for at least 6 months. After 6 months, if 
the patient is improved, the drug can be tapered and 
eventually discontinued.

 11.  e. The side effects of blurred vision, dry mouth, uri-
nary retention, and constipation are all anticholiner-
gic side effects that do not occur with the new SSRIs. 
Agitation, however, is a side effect that may be antic-
ipated with these drugs, especially with fluoxetine.

 12.  e. The most reasonable course of action would be 
to discontinue the drug and to use ECT. Two failed 
drug courses (with drugs of different classes) would 
be a reasonable indication for the use of ECT.

 13.  a. This prevalence increases in nursing home set-
tings to approximately 12% to 20%.

 14.  d. If an elderly patient does not admit to feelings 
of sadness, ask about interest or lack of interest in 
activities (anhedonia). If the patient is anhedonic, he 
or she is most likely depressed.

 15.  e. Both monoamine oxidase inhibitors and meperi-
dine can cause serotonin syndrome.

 16.  b. The Geriatric Depression Scale is based on 15 
questions. A score of 5 or higher is indicative of 
depression.

 17.  a. Depressed mood must be present.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Part A
The differential diagnosis of depressive symptoms in 
the elderly is lengthy. It includes four major categories: 
mood disorders, adjustment disorders, psychoactive 
substance use disorders, and somatoform disorders.
 1.  Mood disorders: (a) major depression (single 

episode or recurrent); (b) dysthymia (or depressive 
neurosis); (c) bipolar affective disorder, depressed; 
and (d) depressive disorder not otherwise specified 
(atypical depression with mild biogenic depression)

 2.  Adjustment disorders: (a) primary degenerative 
dementia with associated depression; (b) depres-
sion; (c) secondary to physical illness (hypothy-
roidism, carcinoma of the pancreas, stroke, and 
Parkinson disease); and (d) secondary to pharma-
cologic agents (methyldopa and propranolol)

 3.  Psychoactive substance use disorders: (a) alcohol 
use or dependence and (b) sedative, hypnotic, or 
anxiolytic abuse or dependence

 4.  Somatoform disorders: hypochondriasis and soma-
tization disorder

Part B
Approximately 10% to 15% of depression is caused by 
general medical illnesses such as Alzheimer disease, 
Parkinson disease, stroke, end-stage renal failure, 
cardiac disease, human immunodeficiency virus (HIV) 
infection, and cancer.

Part C
The most common drug associated with depression in 
the elderly is propranolol.

Part D
The psychoactive medications are the most common 
drug class associated with depression. This drug class 
includes all of the sedative-hypnotics. Sedatives and 
hypnotics are vastly overused in the elderly; this appears 
to be especially true in institutionalized elderly patients, 
and these medications need to be followed closely with 
trials of decreased dosing and documentation of need.
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SUMMARY

 1.  Diagnosis: Follow DSM-V criteria, but recognize that 
the elderly are more likely to experience weight loss 
and cognitive problems and less likely to experience 
feelings of guilt and hopelessness.

 2.  Recognize that depression is often an adjustment reac-
tion to life stress, environment change (especially hav-
ing to leave home), and the realization of the effects of 
aging.

 3.  Prevalence: Depression prevalence is 1% or 2% in 
a community environment and 10% to 20% in an 
institutional environment. Some studies suggest a 
much higher prevalence of 50% in an institutional 
environment.

 4.  Differential diagnosis includes mood disorders, adjust-
ment disorders, psychoactive substance use disorders, 
and somatoform disorders.

 5.  Investigations include Mini-Mental State Examina-
tion; complete medication review; and laboratory eval-
uation including CBC, electrolyte values, TSH level, 
vitamin B12 level, serum folate level, ECG, and chest 
radiograph.

 6.  Treatment strategies
 a.  Nonpharmacologic strategies include the follow-

ing: (i) relaxation techniques and mind-occupying 

techniques, such as frequent visitors, pet therapy, 
and music therapy; and (ii) cognitive, supportive, 
and behavioral psychotherapy.

 b.  Pharmacologic strategies include the following: (i) 
drugs of first choice are SSRIs; sertraline in particu-
lar is recommended in the elderly; (ii) drugs of sec-
ond choice are venlafaxine, mirtazapine, duloxetine, 
and bupropion; (iii) drugs of third choice include 
augmentation of first- and second-line drugs with 
aripiprazole or an SSRI with buspirone or bupro-
pion; and (iv) if two drug classes fail, ECT should 
be considered. ECT has much more of a role to 
play in geriatric depression than it does in depres-
sion associated with younger patients. Before per-
forming ECT, obtain a chest radiograph, ECG, 
serum electrolyte values, and cardiac examination 
(stress testing and electroencephalography may be 
needed if indicated). Most important, depression in 
the elderly must not be treated with pharmacologic 
agents only; instead, treatment should include an 
equal contribution from nonpharmacologic treat-
ments and pharmacologic agents.

C H A P T ER  137

Dementia and Delirium

CLINICAL CASE PROBLEM 1

A 78-Year-Old Woman with Increasing 
Confusion, Impairment of Memory, and 
Inability to Look After Herself

A 78-year-old woman is brought to your office by her 
daughter. The patient lives alone in an apartment, and 
her daughter is concerned about her ability to carry on 
living independently. Her daughter says of her mother, 
“She often talks about going home, not realizing her 
home was sold many years ago.” Her daughter tells you 
that her mother began having difficulty with her memory 

2 years ago, and she has deteriorated in a slow, steady 
manner since then.

However, she is not totally incapacitated. She is able 
to perform some of her activities of daily living, includ-
ing dressing and bathing. When she cooks for herself, 
however, she often leaves burners on, and when she 
drives the car, she often gets lost. She has had four 
motor vehicle accidents in the past 3 months. Her 
daughter became alarmed when she learned that her 
mother had gone to the bank and withdrawn the entire 
contents of her $80,000 savings account to “give to her 
new boyfriend.” She had asked for the entire amount in 
$1 bills and argued with the bank teller on learning that 
this was impossible.

The daughter states that her mother’s memory and 
confusion have been getting worse. Her personality has 
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changed; her kind and caring mother now displays peri-
ods of both agitation and aggression.

On examination, the patient’s Mini-Mental State 
Examination (MMSE) is 15/30. Her blood pressure is 
170/95 mm Hg, and her pulse is 84 beats per minute 
and irregular. There is a grade 2/6 systolic heart murmur 
heard along the left sternal edge. Examination of the 
respiratory system is normal. Examination of the abdo-
men is normal. Digital rectal examination reveals some 
hard stool. A detailed neurologic and musculoskeletal 
examination cannot be carried out because the patient 
could not follow instructions.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Based on this history, what is the most likely diagno-
sis in this patient?

 a.  Alzheimer disease
 b.  vascular dementia
 c.  major depressive disorder
 d.  hypothyroidism
 e.  mixed dementia

 2.  At this time, what would you do?
 a.  order an appropriate cost-effective laboratory 

investigation
 b.  arrange for the patient to be admitted to a chronic 

care facility to placate the daughter
 c.  prescribe diazepam for the daughter and haloperi-

dol for the patient
 d.  refer the patient for immediate consultation with a 

geriatrician
 e.  begin a trial of a tricyclic antidepressant

 3.  Which of the following diseases is the most com-
mon treatable disease often confused with Alzheimer 
disease?

 a.  hypothyroidism
 b.  vascular dementia
 c.  congestive heart failure
 d.  major depressive disorder
 e.  normal-pressure hydrocephalus

 4.  Which of the following statements regarding Alzhei-
mer disease is true?

 a.  Alzheimer disease is present to some degree in all 
people older than 80 years

 b.  Alzheimer disease is a rapidly progressive dementia
 c.  Alzheimer disease is easy to differentiate from 

other dementias
 d.  Alzheimer disease is a pathologic diagnosis
 e.  Alzheimer disease usually has a sudden onset

 5.  In contrast to dementia, patients with depression often:
 a.  complain about their cognitive deficits
 b.  deny that their cognitive deficits exist

 c.  try to conceal their cognitive deficits
 d.  try to answer questions even if they do not know 

the answers
 e.  perform consistently on tasks of equal difficulty

 6.  In contrast to dementia, the cognitive impairment 
associated with depression often:

 a.  comes on more slowly
 b.  comes on more rapidly
 c.  is less of an impairment
 d.  is not improved with the administration of an 

antidepressant
 e.  none of the above is true

 7.  Diagnostic criteria for delirium include which of the 
following?

 a.  disturbed consciousness
 b.  cognitive change
 c.  rapid onset and fluctuating course
 d.  evidence of a causal physical condition
 e.  all of the above

 8.  A cost-effective workup of 2 years of slowly progres-
sive confusion in an elderly, otherwise well patient 
does not include which of the following?

 a.  complete blood count (CBC)
 b.  electrolyte profile
 c.  plasma glucose level
 d.  computed tomography (CT) scan of the head
 e.  all of the above investigations are cost-effective

 9.  After a complete dementia workup, you are unsure 
whether the patient has Alzheimer disease or a major 
depressive disorder. At this time, what would you do?

 a.  reexamine the patient in 3 months
 b.  suggest a trial of electroconvulsive therapy
 c.  arrange for the patient to be admitted to a nursing 

home and begin supportive psychotherapy
 d.  prescribe a trial of an antidepressant
 e.  none of the above

 10.  Which of the following is (are) important aspect(s) of 
dementia management?

 a.  maintenance of a daily routine
 b.  making the environment safe
 c.  assessment of family support
 d.  minimization of external stimuli
 e.  all of the above

 11.  Elderly patients frequently develop “acute confu-
sional states.” Acute confusional states are also known 
as which of the following?

 a.  dementia
 b.  delusional states
 c.  delirium
 d.  pseudodementia
 e.  pseudodelirium
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 12.  What is the most common cause of dementia in the 
elderly?

 a.  drug-induced dementia
 b.  Lewy body dementia
 c.  pseudodementia
 d.  Alzheimer disease
 e.  vascular dementia

 13.  What is the most common symptom and finding in 
patients with Alzheimer disease?

 a.  progressive decline in intellectual function
 b.  memory loss
 c.  impairment in judgment
 d.  impairment in problem solving
 e.  impaired orientation

 14.  What is the most important risk factor for a patient’s 
acquiring Alzheimer disease?

 a.  history of head injury
 b.  history of thyroid disease
 c.  family history of dementia
 d.  history of psychiatric disease

 15.  Characteristics of Lewy body dementia include which 
of the following?

 a.  gradual onset
 b.  fluctuating symptoms
 c.  symptoms of parkinsonism
 d.  gradual onset but faster than that of Alzheimer 

disease
 e.  all of the above
 f.  a, b, and c

 16.  The histologic criteria for diagnosis of Alzheimer 
disease post mortem include which of the following?

 a.  senile plaques
 b.  neuronal loss
 c.  neurofibrillary tangles (NFTs)
 d.  a and c
 e.  all of the above

 17.  What pharmaceutical agent(s) represent(s) the best 
choice for treatment of Alzheimer disease?

 a.  tacrine (Cognex)
 b.  donepezil (Aricept)
 c.  galantamine (Reminyl)
 d.  rivastigmine (Exelon)
 e.  memantine (Namenda)
 f.  b, c, d, and e

 18.  The main diagnostic criteria for delirium include 
which of the following?

 a.  disturbed consciousness (decreased attention)
 b.  cognitive change (disorientation)
 c.  abrupt onset
 d.  evidence of a causal physical condition
 e.  all of the above

 19.  The best documented hypothesis for delirium sug-
gests which of the following?

 a.  serotonin deficiency
 b.  norepinephrine deficiency
 c.  acetylcholine deficiency
 d.  dopamine deficiency
 e.  catecholamine imbalance

 20.  What is the most important investigation for patients 
thought to have delirium?

 a.  computed tomography (CT) scan of the head
 b.  magnetic resonance imaging scan of the head
 c.  electroencephalography
 d.  positron emission tomography scan
 e.  CBC

 21.  Characteristics of mild cognitive impairment include 
which of the following?

 a.  report by the patient (or informant) of memory 
loss

 b.  mild abnormal memory performance for age (typ-
ically MMSE score of 24 to 28)

 c.  normal general cognition
 d.  normal activities of daily living
 e.  all of the above

 22.  The use of memantine in the treatment of Alzheimer 
disease is indicated for which of the following?

 a.  early onset of senile dementia of Alzheimer type 
(SDAT)

 b.  mild cognitive impairment
 c.  moderate cognitive impairment
 d.  severe SDAT
 e.  c and d

 23.  Two risk factors for Alzheimer disease are age and 
family history. For late-onset SDAT, which apolipo-
protein E gene (APOE) allele on chromosome 19 is 
most likely to result in the disease?

 a.  APOE e2
 b.  APOE e3
 c.  APOE e4
 d.  none of the above

CLINICAL CASE MANAGEMENT PROBLEM

Part A: Using the mnemonic DEMENTIA and select-
ing at least one cause (but in some cases many 
causes) for each letter, construct a complete dif-
ferential diagnosis of confusion in the elderly.

Part B: List and briefly describe the distinct disor-
ders that are part of the differential diagnosis of 
delirium.
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ANSWERS

 1.  a. The most likely diagnosis is Alzheimer disease. 
The slow, insidious course of the decline is much 
more characteristic of Alzheimer disease than of any 
other dementive process. Multiinfarct dementia, 
in contrast, usually has an acute onset and tends to 
produce a stepwise decline, with each step (or each 
decline) being temporally related to a small infarct. 
Major depressive disorder tends to come on abruptly. 
This is discussed with specific relevance to the geriat-
ric patient in answers 5 and 6. Hypothyroidism must 
always be considered a reversible cause of dementia, 
but this is an unlikely cause in this case. Dementia 
is characterized by evidence of short-term and long-
term memory impairment with impaired abstract 
thinking, impaired judgment, disturbances of higher 
cortical thinking, and personality changes. In Alzhei-
mer disease, short-term memory is impaired before 
long-term memory; consequently, patients present 
with repetitive thoughts or questions, forgetting daily 
events or people they have known for years. It is not 
uncommon for the “house” this patient mentioned to 
be the one she lived in as a child.

 2.  a. Alzheimer disease is a diagnosis of exclusion. 
Before a patient is diagnosed as having Alzheimer dis-
ease, a complete history, a complete physical examina-
tion, and a cost-effective laboratory evaluation need 
to be performed. It is inappropriate to arrange care 
in a chronic care facility and to treat patients (even 
with an antidepressant) until a dementia workup has 
been done. An appropriate cost-effective workup of 
dementia includes the following: complete history; 
complete physical examination, including a neuro-
psychiatric evaluation; CBC; blood glucose, serum 
electrolyte, serum calcium, serum creatinine, vitamin 
B12, folic acid levels; syphilis serology; and serum thy-
roid-stimulating hormone level. A CT or magnetic 
resonance imaging scan of the head should be consid-
ered if the onset of dementia is before the age of 65 
years, symptoms have occurred for less than 2 years, 
there is evidence of focal or asymmetric neurologic 
deficits, the clinical picture indicates normal-pressure 
hydrocephalus, or there is a recent history of fall or 
other head trauma. If a patient has a history of cancer 
or is receiving anticoagulation therapy, neuroimag-
ing should also be considered.

 3.  d. The most common treatable disease confused 
with Alzheimer disease in elderly patients is depres-
sion. It has been estimated that up to 15% of patients 
who are diagnosed with Alzheimer disease actually 
have a major depressive disorder. Many more patients 
with Alzheimer disease have depression as a clinical 
feature of the disease (40%). Depression, whether it 
is the primary diagnosis or a diagnosis secondary to 

Alzheimer disease, will respond to pharmacotherapy 
and psychotherapy.

 4.  d. Alzheimer disease is a pathologic diagnosis. The 
prevalence of Alzheimer disease increases with age to 
approximately 30% in patients older than 85 years. 
The clinical progression of Alzheimer disease is usu-
ally slow and insidious, not rapidly progressive. It is 
an acquired decline in memory and at the least one 
other cognitive function (language, visual-spatial, 
and executive) sufficient to affect daily life in an alert 
person. It is not easy to differentiate Alzheimer dis-
ease from other conditions or other entities. Because 
of the slow and insidious onset of the disease, it often 
goes unnoticed by both friends and family in its early 
stages.

 5.  a. In contrast to patients with dementia, depressed 
patients often complain about their cognitive deficits.

 6.  b. In contrast to dementia, the cognitive impairment 
associated with depression usually comes on rapidly. 
It is apparent that something is wrong. Other fea-
tures that suggest depression include the following: 
(1) a personal or family history of psychiatric illness 
(especially major depressive disorder), bipolar affec-
tive disorder, and alcoholism; (2) depressive symp-
toms preceding cognitive changes (depressed mood, 
loss of interest or pleasure in activities, weight loss or 
gain, difficulty sleeping); (3) feelings of hopelessness, 
guilt, and worthlessness; and (4) a poor affect on psy-
chological testing.

 7.  e. The Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM-V) criteria for the diag-
nosis of delirium include the following (this scheme 
is expanded in the Solution to the Clinical Case Man-
agement Problem): (1) disturbed level of conscious-
ness, such as a decreased attention span or lack of 
environmental awareness; (2) cognitive change, such 
as a memory deficit, disorientation, or language dis-
turbance, possibly also including visual illusions or 
hallucination; (3) rapid onset within hours or days 
with a fluctuating course; and (4) evidence of a causal 
physical condition.

 8.  d. See answer 2.

 9.  d. A cautious trial of an antidepressant can be both 
a diagnostic test and a therapeutic trial because (1) 
it can often be difficult to differentiate a dementia 
from a depression, (2) a dementia may have, as part of 
its symptoms, depressive symptoms, and (3) depres-
sion is reversible, whereas dementia is not. Selective 
serotonin reuptake inhibitors (SSRIs) are the most 
commonly used agents for the geriatric patient. 
They are considered the first-line choice for older 
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patients, especially patients with heart conduction 
defects or ischemic disease, prostatic hyperplasia, or 
uncontrolled glaucoma. Second-line choices include 
bupropion, mirtazapine, duloxetine, and venlafaxine. 
Third-line choices include augmentation of first- or 
second-line treatments with aripiprazole (Abilify) or 
a SSRI with bupropion. These can be used for severe 
melancholic depression. In an elderly patient, you 
want (1) to maximize the benefit from the antidepres-
sant without producing an adverse drug reaction, (2) 
to start low and go slow, and (3) to select an agent 
that has low anticholinergic, alpha-adrenergic, and 
antihistaminic side effects.

 10.  e. The management of dementia in the elderly 
involves both behavioral methods and pharmacologic 
methods. Regarding behavioral management, the 
following four principles apply to all elderly patients 
with a dementia-like syndrome:

 i.  External stimuli (especially external stimuli that 
may confuse, worry, or upset the elder) should be 
kept to a minimum.

 ii.  A daily routine that does not vary by any signifi-
cant degree should be established and maintained.

 iii.  The environmental safety of the particular res-
idence or facility should be maximized. This 
includes attention to the maximization of light-
ing in the home or facility, the minimization of 
significant noise or distractions, the installation 
of handrails in hallways and rooms and at bathtub 
edges, and the minimization of stairs in the living 
accommodations of the patient.

 iv.  Support the elder’s family and offer respite care 
where and when needed.

 11.  c. Delirium is often referred to as an acute confu-
sional state, but this should be avoided (see answer 9). 
Approximately 10% to 30% of hospitalized patients 
experience delirium during the course of their treat-
ment, with rates often higher in intensive care units 
(60% to 80%). Risk factors include age, extreme pain, 
illicit substance abuse, surgery, dementia, and kidney 
and liver failure.

 12.  d. The most common cause of dementia in the 
elderly is Alzheimer disease, which represents approx-
imately two thirds of all dementing syndromes. Vas-
cular dementia represents 15% to 25%, and Lewy 
body dementia is thought to represent approximately 
the same. The wording is important in this question. 
Drugs do not cause dementia; they cause delirium. 
The other choice, pseudodementia, is a misnomer. 
Pseudodementia really represents depression that has 
been incorrectly diagnosed as an irreversible dementia.

 13.  b. Memory loss is the most common presenting fea-
ture of Alzheimer disease, but a personality change or 

an impairment in the ability to perform intellectual 
tasks such as calculations may herald the onset. The 
five major clinical manifestations of Alzheimer dis-
ease are as follows:

 i.  Memory loss: Initially, the memory loss is a loss 
for recent events only and is associated with an 
inability to learn new information. Recall of 
past events and previously acquired information 
becomes impaired at a somewhat later stage. 
Memory loss is the most common presenting fea-
ture of Alzheimer disease.

 ii.  Language impairment: Language impairment 
is also common among patients with Alzheimer 
disease. The term anomia, or “word-finding dif-
ficulty,” often begins with the onset of dementia. 
This feature usually progresses to a transcorti-
cal, sensory-like aphasia. Severe language distur-
bance is a poor prognostic feature of Alzheimer 
disease.

 iii.  Visuospatial disturbance: Patients with Alzhei-
mer disease are often characterized by a difficulty 
in getting around the neighborhood or house. 
Practical examples of visuospatial disturbances in 
patients with Alzheimer disease include difficulty 
following directions and getting lost in a familiar 
place or surroundings.

 iv.  Loss of interest in activities: The loss of interest 
in activities, such as personal habits or commu-
nity affairs, parallels the intellectual decline pre-
viously discussed. This may be Alzheimer disease 
first and an accompanying depression second or 
a primary depression manifested as Alzheimer 
disease.

 v.  Delusions and hallucinations: Delusions and hal-
lucinations are prevalent in patients with Alzhei-
mer disease and tend to indicate a poor prognosis.

 14.  d. A family history of Alzheimer disease is an 
important risk in acquiring Alzheimer disease, 
especially at a younger age. Advanced age is also 
a risk factor, with more than 30% of those older 
than 85 years developing some degree of Alzhei-
mer disease.

 15.  e. The characteristics of Lewy body dementia 
include a gradual onset but faster than that of Alz-
heimer disease, memory impairment, visuospatial 
impairment, hallucinations, fluctuating symptoms, 
parkinsonism, normal laboratory test results, and 
possible global atrophy.

 16.  d. Alzheimer disease really is a pathologic diagnosis. 
The diagnostic criteria from the National Institute 
on Aging for this disease are as follows:

The quantity of senile plaques (age specific): 
Senile plaques are microscopic lesions composed of 
a significant percentage of amyloid.



CHAPTER 137  Dementia and Delirium 687

The quantity of NFTs (age specific): NFTs, ini-
tially described in 1907, are neuronal cytoplasmic 
collections of tangled filaments present in abundance 
in the neocortex, hippocampus, amygdala, basal fore-
brain, substantia nigra, locus ceruleus, and other 
brain stem nuclei.

Although these are the two criteria on which the 
diagnosis of Alzheimer disease is based, the follow-
ing is a complete list of all of the microscopic lesions 
seen in the brain of a patient with Alzheimer disease: 
(1) neuritic plaques, (2) NFTs, (3) amyloid degen-
eration, and (4) neuronal loss. Most patients with 
Alzheimer disease have a slight reduction in total 
brain weight, with the majority ranging from 900 to 
1100 g. Mild to moderate cerebral atrophy is often 
present.

 17.  f. The primary treatment for Alzheimer patients 
includes the use of the cholinesterase inhibitors 
donepezil, galantamine, and rivastigmine. Patients 
with a diagnosis of mild or moderate Alzheimer dis-
ease should receive these medications, which will 
increase the level of acetylcholine in the brain. Only 
25% of patients taking cholinesterase inhibitors show 
improvement, but 80% have a less rapid decline. 
Memantine demonstrates modest efficacy in moder-
ate to severe Alzheimer disease as monotherapy and 
when it is combined with donepezil compared with 
placebo. Benefits include improved cognition, mood 
and behavioral symptoms, and daily function. Because 
of hepatic toxicity, tacrine is no longer available.

 18.  e. Facilitating factors: (a) psychological stress, (b) 
sleep loss or sleep deprivation, and (c) sensory depri-
vation or sensory overload.

Precipitating (organic) causal factors: (a) primary 
cerebral diseases; (b) systemic diseases affecting the 
brain secondarily, such as metabolic encephalopathies, 
neoplasms, infections, cardiovascular diseases, and col-
lagen vascular diseases; (c) intoxication with exogenous 
substances, such as medical drugs, recreational drugs, 
and poisons of plant, animal, or industrial origin; and 
(d) withdrawal from substances of abuse, such as alco-
hol and sedative-hypnotic drugs.

One of the most common causes of delirium in 
the elderly is intoxication with anticholinergic drugs, 
such as tricyclic antidepressants, given in doses that 
would be appropriate for a younger adult but not 
for a frail elderly patient. The following are other 
common causes: (1) congestive cardiac failure, (2) 
pneumonia, (3) urinary tract infection, (4) cancer, (5) 
uremia, (6) hypokalemia, (7) dehydration, (8) hypo-
natremia, (9) epilepsy, and (10) cerebral infarction 
(right hemisphere).

Risk factors for delirium in hospitalized elderly 
patients include the following: (1) urinary tract infec-
tions, (2) low serum albumin levels, (3) elevated white 

blood cell count, (4) proteinuria, (5) prior cogni-
tive impairment, (6) limb fracture on admission, (7) 
symptomatic infective disease, (8) neuroleptic drugs, 
(9) narcotic drugs, and (10) anticholinergic drugs.

As you see, the list is significant, but the approach 
is to identify the causative factor and to treat it.

 19.  c. The best documented hypothesis for delirium in 
the elderly suggests that the syndrome results from 
a widespread imbalance of neurotransmitters. It is 
postulated that there is a reduction in brain metab-
olism that results in diminished cortical function. 
Impairment of cerebral oxidative metabolism results 
in reduced synthesis of neurotransmitters, espe-
cially acetylcholine, whose relative deficiency in the 
brain is a common denominator in metabolic-toxic 
encephalopathies. Hypoxia and hypoglycemia impair 
acetylcholine metabolism and bring about changes 
in mental function. The inhibition of acetylcholine 
metabolism may be caused by calcium-dependent 
release of the neurotransmitter. Thus the cholinergic 
deficit is currently the most convincing pathogenic 
hypothesis of delirium. Numerous experimental 
studies have shown that the syndrome can be readily 
induced by anticholinergic agents. The key is that it 
is not an uncommon condition in the elderly and it is 
not a normal part of aging; therefore, it needs to be 
identified and treated.

 20.  e. As discussed in answer 19, delirium is associated 
with many different abnormalities. One of the most 
important factors to rule out in the elderly is an under-
lying infection. Therefore, a CBC would be required. 
It is a low-cost test that helps rule out infection, a com-
mon reversible cause of delirium in the elderly.

 21.  e. All of the choices, although not meeting the cri-
teria for dementia, are consistent with mild cognitive 
impairment. Screening tests for patients with demen-
tia include the MMSE and the Blessed Informa-
tion-Memory-Concentration (IMC) test. Coupled 
with neuropsychological testing, these tests often 
provide the needed information for the diagnosis of 
dementia. The interpretation of scores depends on 
the person’s age and education. A MMSE score of 24 
or less or an IMC score of more than 8 (maximum 
score, 33; minimum score, 0) may be an indication of 
an underlying dementia. Patients with mild cognitive 
impairment may have problems with memory and 
deficits in other cognitive domains. Approximately 
6% to 15% advance to dementia each year, so they 
should be assessed every 6 to 12 months with cogni-
tive testing.

 22.  e. Memantine (Namenda) is approved by the 
United States Food and Drug Administration (FDA) 
for moderate to severe stages of Alzheimer disease. 
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The recommended initial dose is 5 mg/day, which 
can then be titrated up at 5 mg/week if needed to a 
dose of 10 mg twice a day. The most common side 
effects are constipation, dizziness, and headache. 
Memantine has been used safely with other anticho-
linesterase inhibitors.

 23.  c. The APOE gene has three alleles: e2, e3, and e4. 
The risk increases for those carrying two e4 alleles. 
However, patients with one e4 allele are still at 

greater risk than those with e2 and e3. The e4 allele 
increases risk and decreases age at onset and is less 
common in black Americans than in whites. The e2 
allele may have a protective effect. Rare forms of 
familial Alzheimer disease beginning before the age 
of 60 years have been associated with mutations in 
one of three genes (amyloid precursor protein [APP], 
presenilin 1 [PS1], or presenilin 2 [PS2]) and account 
for 1% of individuals with Alzheimer disease.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Part A
The following is an all-inclusive mnemonic for confusion 
in the elderly. This includes both reversible causes and 
nonreversible causes. The mnemonic is DEMENTIA.
D = Drug intoxication (especially anticholinergic 

agents but includes alcohol abuse)
E = Eyes and ears (especially cataracts, diabetes 

mellitus, and sensorineural hearing loss)
     Environment (a new environment is a common 

trigger for acute confusional state)
M = Metabolic, including (1) hyponatremia, (2) 

hypokalemia, (3) hyperkalemia, (4) hypercalcemia, 
(5) elevated blood urea nitrogen, (6) elevated serum 
creatinine, and (7) elevated γ-glutamyltransferase

E = Emotional, including (1) major depressive 
disorder, (2) bipolar affective disorder, (3) schi-
zoaffective disorder, (4) chronic schizophrenia, (5) 
pseudodementia (depression masking as dementia), 
and (6) adverse drug reaction (propranolol causes 
depression)

     Endocrine, including (1) hypothyroidism, (2) 
hyperthyroidism, (3) hyperglycemia, and (4) 
hypoglycemia

N = Neoplasms, including (1) benign neoplasms 
(rare), (2) malignant neoplasms (breast cancer, lung 
cancer, colon cancer, prostate cancer, lymphomas, 
and multiple myeloma)

     Neurologic: (1) normal-pressure hydrocephalus, 
(2) Parkinson disease, and (3) Huntington disease

T = Trauma: Chronic subdural hematoma is most 
common. If it is recognized, burr holes can be life-
saving in a rural center.

I = Infections (in order of frequency as a cause of 
delirium in three groups of elderly patients):

 1.  Infections predominating in hospitalized patients 
with delirium: urinary tract infection, bacterial 
pneumonia, and surgical wound infections

 2.  Infections predominating in nursing home 
patients who develop delirium: bacterial pneu-
monia, urinary tract infection, and pressure ulcers

 3.  Independent, previously healthy individuals 
living in the community: bacterial pneumonia, 
urinary tract infection, intraabdominal infections 
(appendicitis and diverticulitis), and infective 
endocarditis

Inflammatory
 1.  New-onset or recurrent inflammatory bowel disease 

(ulcerative colitis or regional enteritis)
 2.  Collagen vascular disorders, including rheumatoid 

arthritis and systemic lupus erythematosus
 3.  Musculoskeletal system: (a) polymyalgia rheumatica 

(if not treated properly, this can lead to serious con-
sequences such as blindness) and (b) polymyositis 
or dermatomyositis

 4.  Pericarditis
 5.  Pleuritis
 6.  Biliary colic
 7.  Renal colic
 8.  Chronic pancreatitis

A = Anemia: (1) iron deficiency anemia, (2) anemia 
of chronic disease, (3) and macrocytic anemia 
(vitamin B12 or folate deficiency)

     Atherosclerotic vascular disease or cardiovas-
cular disease: (1) myocardial infarction, (2) pul-
monary embolism, (3) cerebrovascular accident 
(stroke), and (4) congestive cardiac failure

     Alzheimer and other dementias: (1) Alzheimer 
disease, (2) multiinfarct dementia, (3) Parkinson 
disease, and (4) Huntington disease

Part B
The distinct disorders that are part of delirium include 
the following.
 1.  Global disorder of cognition: This constitutes one 

of the essential features of delirium. In this sense, 
global refers to the main cognitive functions, includ-
ing the following: (1) memory, (2) thinking, (3) per-
ception, (4) information acquisition, (5) information 
processing, (6) information retention, (7) information 
retrieval, and (8) use of information. These cognitive 
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deficits and abnormalities constitute an essential 
diagnostic feature of delirium.

 2.  Global disorder of attention: Disturbances of the 
major aspects of attention are invariably present. 
Alertness (vigilance), that is, readiness to respond 
to sensory stimuli, and the ability to mobilize, shift, 
sustain, and direct attention at will are always dis-
turbed to some extent.

 3.  Reduced level of consciousness: This implies a 
diminished awareness of oneself and one’s sur-
roundings to respond to sensory inputs in a selec-
tive and sustained manner and to be able to relate 
the incoming information to previously acquired 
knowledge.

 4.  Disordered sleep-wake cycle: Disorganization of the 
sleep-wake cycle is one of the essential features of 
delirium. Wakefulness is abnormally increased and 
the patient sleeps little or not at all, or it is reduced 
during the day but excessive during the night.

 5.  Disorder of psychomotor behavior: A disturbance 
of both verbal and nonverbal psychomotor activity 
is the last essential feature of delirium. A delirious 
patient can be predominantly either hyperactive 
or hypoactive. Some patients shift unpredictably 
from abnormally increased psychomotor activity to 
lethargy and vice versa.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

The answer to Part A of the Clinical Case Management 
Problem (the mnemonic for confusion in the elderly) 
serves as the summary for this chapter.

C H A P T ER  138

Parkinson Disease

CLINICAL CASE PROBLEM 1

A 75-Year-Old Man with a Slow and Shuffling 
Gait, Tremors, and Depression

A 75-year-old man is brought to your office by his wife. 
She states that he has just been “staring into space” for 
the past 2 months. He has been unable to move around 
the house without falling over. Also, his movements 
appear to be very slow. According to his wife, he has 
been very depressed, is drooling, has difficulty swallow-
ing, and is losing weight.

On examination, the patient has a slow, shuffling gait 
and walks in a stooped-over position. His blood pres-
sure (lying) is 140/90 mm Hg. His standing blood pres-
sure is 100/70 mm Hg. He has marked rigidity of his 

upper extremities. He also has a tremor that appears to 
be present only at rest.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  Alzheimer disease
 b.  major depressive disorder with psychomotor 

retardation
 c.  degenerative orthostatic hypotension
 d.  Parkinson disease
 e.  multiple sclerosis

 2.  What is the most common presenting symptom in 
this disorder?

 a.  orthostatic hypotension
 b.  depression
 c.  gait disturbance
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 d.  tremor
 e.  rigidity

 3.  Where is the lesion associated with the described dis-
order located?

 a.  caudate nucleus
 b.  substantia nigra
 c.  hypothalamus
 d.  putamen
 e.  globus pallidus

 4.  The disorder described is associated with a central 
nervous system neurotransmitter deficiency. What is 
that neurotransmitter?

 a.  acetylcholine
 b.  serotonin
 c.  γ-aminobutyric acid
 d.  dopamine
 e.  norepinephrine

 5.  Many drugs are associated with side effects that 
mimic some of the symptoms of the described disor-
der. Which of the following drugs would not produce 
these symptoms?

 a.  diazepam
 b.  haloperidol
 c.  chlorpromazine
 d.  perphenazine
 e.  reserpine

 6.  Which of the following statements regarding the 
condition described is false?

 a.  there is marked heterogeneity in disease 
presentation

 b.  there are at least two major subgroups of this 
disorder

 c.  patients who have marked postural instability 
have a better prognosis than do those who have a 
tremor

 d.  personality changes commonly appear in the 
course of this disorder

 e.  significant depression and dementia appear in one 
third to one half of patients with this condition

 7.  What is (are) the drug(s) of choice for mild cases of 
the condition described (mild meaning that the main 
or only symptom is tremor)?

 a.  amantadine
 b.  trihexyphenidyl
 c.  levodopa-carbidopa
 d.  ropinirole or pramipexole
 e.  selegiline or rasagiline
 f.  c, d, and e

 8.  If the symptoms progress to the point at which another 
agent is needed, dose-limiting side effects develop 

from the drugs being used, or the drugs being used 
begin to lose their effectiveness, what is (are) the next 
step(s) in the treatment of the disorder described?

 a.  selegiline
 b.  ropinirole
 c.  pramipexole
 d.  all of the above
 e.  none of the above

 9.  Which of the following drugs may be indicated in the 
treatment of the disorder described?

 a.  bromocriptine
 b.  pergolide
 c.  amitriptyline
 d.  all of the above
 e.  none of the above

 10.  Which of the following symptoms is not characteris-
tic of this disorder?

 a.  unilateral onset of tremor
 b.  unilateral onset of bradykinesia
 c.  impaired balance
 d.  muscle rigidity
 e.  psychomotor agitation

 11.  Which of the following statements regarding 
levodopa is false?

 a.  levodopa and carbidopa in combination remain the 
primary drugs for the treatment of most patients 
with the condition described

 b.  levodopa is unlikely to lose its effectiveness over 
time

 c.  levodopa is likely to produce an on-off phenome-
non during treatment

 d.  nausea is a frequent side effect of levodopa
 e.  centrally mediated dyskinesia, hallucinations, 

dystonia, and motor fluctuations are common in 
levodopa-treated patients

 12.  Which of the following conditions is most closely 
associated with the condition described?

 a.  major depressive disorder
 b.  cerebrovascular disease
 c.  epilepsy
 d.  schizophrenia
 e.  schizoaffective disorder

 13.  Which of the following statements regarding benign 
essential tremor is (are) true?

 a.  benign essential tremor is often familial
 b.  a nodding head and tremulousness of speech are 

often observed with benign essential tremor
 c.  benign essential tremor is a resting tremor rather 

than an action tremor
 d.  a and b
 e.  all of the above statements are true
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 14.  Benign essential tremor is frequently treated with 
which of the following agents?

 a.  propranolol
 b.  alcohol
 c.  atenolol
 d.  all of the above
 e.  a and c

 15.  What illicit drug produces symptoms closely resem-
bling the symptoms of the condition described?

 a.  meperidine analogue (MPTP)
 b.  crack cocaine
 c.  lysergic acid diethylamide
 d.  apomorphine
 e.  diamorphine (heroin)

 16.  Anticholinergic agents are sometimes helpful in 
treating tremor and drooling in patients with Par-
kinson disease. Some common side effects associated 
with them (trihexyphenidyl and benztropine) include 
which of the following?

 a.  constipation
 b.  urinary retention
 c.  hallucinations
 d.  memory impairment
 e.  all of the above

 17.  By 5 years, what percentage of patients with Par-
kinson disease develop dyskinesias from the use of 
levodopa?

 a.  5%
 b.  10%
 c.  20%
 d.  50%

 18.  Deep brain stimulation results in decreased dyskine-
sias, rigidity, tremors, and fluctuations.

 a.  true
 b.  false

 19.  The surgical procedures useful for refractory tremor 
include which of the following?

 a.  thalamic deep brain stimulation
 b.  pallidal stimulation
 c.  a and b
 d.  neither a nor b

 20.  Along with the traditional features of Parkinson dis-
ease, additional features may include which of the 
following?

 a.  tachykinesia
 b.  tachyphemia
 c.  micrographia
 d.  festinating gait
 e.  impaired finger tapping
 f.  all of the above

 21.  Progressive supranuclear palsy derives its name from 
progressive impairment of voluntary gaze.

 a.  true
 b.  false

ANSWERS

 1.  d. This patient has Parkinson disease. The most 
common presenting symptoms in Parkinson disease 
include tremor, bradykinesia, rigidity, impaired pos-
tural reflexes, gait disturbance, autonomic dysfunction 
(causing orthostatic hypotension), and depression. A 
“masked facies” expression is typical of the disease. 
Other presenting symptoms can be constipation, 
vague aches and pains, paresthesias, decreased smell 
sensation, vestibular symptoms, pedal edema, fatigue, 
and weight loss. The other choices listed in this ques-
tion do not explain the constellation of presenting 
symptoms.

 2.  d. The most common presenting symptom in Par-
kinson disease is a resting tremor. This symptom is 
seen in 70% of patients with the disease. It may ini-
tially be confined to one hand, but it usually extends 
to involve all limbs.

 3.  b. The principal pathologic feature in Parkin-
son disease is degeneration of the substantia nigra. 
Degenerative changes are also found in other brain 
stem nuclei.

 4.  d. Parkinson disease is associated with a depletion 
of dopamine in the substantia nigrostriatal pathway 
system.

 5.  a. Parkinsonian-like side effects are common side 
effects of the neuroleptic drug class. This drug class 
includes chlorpromazine, haloperidol, and per-
phenazine. In addition, the prokinetic agent metoclo-
pramide can also produce this side effect. Reserpine, 
an older antihypertensive agent, may also produce 
these extrapyramidal symptoms. This is relevant 
because many elderly individuals who were started 
on reserpine are still taking it. Diazepam does not 
produce any such side effects.

 6.  c. There is marked heterogeneity in Parkinson 
disease. There are at least two major subtypes of 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss the therapeutic choices available to treat the 
condition described in the patient presented in Clinical 
Case Problem 1. Describe a logical approach to insti-
tution of these therapeutic choices in any patient with 
this disorder.
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Parkinson disease. In one group, the symptom of 
tremor is the most predominant clinical symptom. In 
the second group, postural instability and gait diffi-
culty (PIGD) are the predominant symptoms. There 
is some overlap, but most patients fit into only one 
subgroup. Patients with tremor-predominant Par-
kinson disease have slower progression of disease and 
have fewer problems with bradykinesia. They are also 
less likely to develop significant mental symptoms. 
Personality changes usually occur in the early stages, 
and patients often become withdrawn, apathetic, and 
dependent on their spouses. Significant depression 
occurs in half of patients, and dementia occurs in 
one third of patients. These personality and mental 
changes are more common in patients who present 
with the PIGD subtype of Parkinson disease.

 7.  e. Levodopa-carbidopa is still the cornerstone of 
treatment, although dopamine receptor agonists 
(ropinirole and pramipexole) or monoamine oxidase 
(MAO) type B (MAO-B) inhibitors (selegiline or 
rasagiline) or amantadine can be used as monotherapy 
early in the disease or as adjunctive therapy in later 
stages. Anticholinergic agents are helpful in treating 
tremors and drooling in patients with Parkinson dis-
ease. Although the drug of choice is still levodopa-car-
bidopa, its use should be delayed as long as possible 
because of the side effect profile and the eventual 
development of tolerance to these medications. Cat-
echol O-methyltransferase inhibitors (tolcapone or 
entacapone) along with levodopa-carbidopa are useful 
for patients with motor fluctuations. Follow liver func-
tion test results and watch for postural hypotension 
and nausea. Bromocriptine is a dopamine agonist but 
is not used too often because of its side effect profile.

 8.  d. The next step in the pharmacologic treatment of 
Parkinson disease is adjuvant treatment with a dopa-
mine receptor agonist or MAO-B inhibitor (see answer 
7). Levodopa is a precursor of dopamine synthesis in 
the substantia nigra. The drug is usually administered 
in combination with carbidopa, which is a decarboxy-
lase inhibitor. Treatment must be individualized and 
each case tailored to the individual patient. A general 
rule to follow is to start low and go slow. Sinemet 
(levodopa-carbidopa) is most helpful for bradykinesia. 
Amantadine is helpful for dyskinesias.

 9.  d. Bromocriptine and pergolide are dopaminergic 
agonists that can be useful for sudden episodes of 
hesitancy or immobility, which parkinsonian patients 
describe as “freezing.” This can be an intermittent 
event or a regular event. The freezing often occurs 
when parkinsonian patients begin to walk or pass 
through a structure such as a doorway. Dyskinesias 
and other types of involuntary movements are also 
treated by these drugs. Newer dopaminergic agents 

(pramipexole and ropinirole) may also be used and 
have fewer side effects than bromocriptine.

 10.  e. The unilateral onset of tremor or bradykinesia is 
common in patients with Parkinson disease. Muscle 
rigidity and impaired balance are other important 
symptoms. Psychomotor agitation (although one of 
the characteristic symptoms of major depressive dis-
order) is rare. Instead, patients with Parkinson dis-
ease have psychomotor retardation.

 11.  b. Levodopa does lose its effectiveness over time in 
the treatment of Parkinson disease. This is the rea-
son that adjuvant therapy with other classes of med-
ications is considered as discussed before. Levodopa 
does exhibit a marked on-off phenomenon during 
treatment of Parkinson disease. This is characterized 
by periods of “drug working” and “drug not work-
ing.” The dopamine agonists pramipexole or ropini-
role may be used with levodopa-carbidopa (Sinemet) 
to reduce these fluctuations. Catechol O-methyl-
transferases, such as tolcapone (100 mg every 8 hours) 
or entacapone (200 mg with each dose of levodopa), 
with each Sinemet dose may enhance the benefits of 
levodopa therapy, and the MAO-B inhibitors sele-
giline and rasagiline may also be used. Side effects 
of levodopa include nausea and vomiting, dystonias, 
hallucinations, dyskinesias, and motor fluctuations. 
Hallucinations become the most common side effect, 
limiting the titration of carbidopa-levodopa.

 12.  a. Depression is a common problem in patients 
with Parkinson disease. The association between 
depression and Parkinson disease generally follows 
this pathway: when depression occurs, the symptoms 
of Parkinson disease become worse; the patient then 
believes that his or her disease has progressed quickly. 
This leads to a cycle that is difficult to break.

 13.  d. Benign essential tremor is the major differential 
diagnostic possibility in considering tremor. Benign 
essential tremor is familial. Typical features include 
generalized tremulousness, including tremulousness 
of speech, and a head-nodding motion. In contradis-
tinction to the tremor of Parkinson disease, which is 
a resting tremor, benign essential tremor is an action 
tremor.

 14.  e. Initial treatment for an essential tremor is a beta 
blocker, either propranolol or atenolol. Other medi-
cations include primidone, phenobarbital, diazepam, 
and the newer agents gabapentin and topiramate, 
although the side effect profile of these medications 
can be significant in the elderly.

 15.  a. The illicitly made MPTP produces symptoms 
that are Parkinson-like in presentation. This agent 
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appears to act as a poison on the substantia nigra. 
Also, the symptoms appear to be irreversible, and the 
individual is left with a lifetime disability.

 16.  e. All listed are common side effects.

 17.  d. Within 5 years, 50% of patients using levodopa 
will develop dyskinesias.

 18.  a. Deep brain stimulation has been used success-
fully in many patients.

 19.  c. Lesioning of the pallidum is sometimes successful 
in the treatment of contralateral dyskinesias. Thalamic 
stimulation of the ventral intermediate nucleus has 
been successful in treating the contralateral tremor.

 20.  c. Tachykinesia is the tendency for movements to 
become smaller and faster. Tachyphemia is the ten-
dency to speak more and more rapidly until all words 
run together into a mumble. Micrographia is the ten-
dency for writing to become smaller and smaller. Fes-
tinating gait is taking steps that inadvertently quicken 
and become smaller, often leading to falls. Finger tap-
ping decreases in amplitude and may become faster.

 21.  a. Progressive supranuclear palsy is marked by a 
supranuclear gaze palsy and cognitive impairment. 
Patients are unable to voluntarily look downward 
or upward and have difficulty walking up and down 
stairs. The eyes may also move involuntarily, giving 
the appearance of scanning. No fully effective treat-
ment is available.

Suggested Reading
Connelly BS, Lang AE. Pharmacologic treatment of Parkinson 

disease: a review. JAMA. 2014;311(16):1670–1683.
Kalia LV. Parkinson’s disease. Lancet. 2015;V396

(No9996):896–912.
LeWitt PA. Levodopa for the treatment of Parkinson’s disease. 

N Engl J Med. 2008;359:2468–2476.

Pacala JT, Sullivan GM, eds. Parkinson’s disease. In: Geriat-
ric review syllabus, a core curriculum in geriatric medicine. ed 7.  
New York: American Geriatrics Society; 2010:524–528.

Reuben DB, Herr KA, Pacala JT, et al. Parkinson’s disease. In: 
Geriatrics at your fingertips. ed 16. New York: American Geri-
atrics Society; 2014:215–218.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A reasonable therapeutic approach to the treatment of 
Parkinson disease is as follows.
 1.  Patients with minor symptoms (not significantly 

impairing function): (a) no pharmacologic treatment, 
(b) levodopa-carbidopa (Sinemet), and (c) adju-
vant treatment with dopamine receptor agonists or 
MAO-B inhibitors.

 2.  Patients with moderate symptoms: Levodopa-car-
bidopa (Sinemet) is the drug of choice. Levodopa is 
a precursor of dopamine; carbidopa is a decarbox-
ylase inhibitor. Although MAO-B inhibitors are not 
considered the drugs of first choice, their use may 
increase if current research supports the idea that 

they decrease the rate of progression of Parkinson 
disease or delay the use of levodopa-carbidopa.

 3.  Patients with moderate to severe symptoms (or 
patients in whom the effect of levodopa has worn 
off): (a) MAO-B inhibitors or (b) dopamine agonists 
in patients in whom dyskinesias and other invol-
untary movements are prominent or (c) catechol 
O-methyltransferase inhibitors. See earlier treatment 
plans.

 4.  Remember the importance of exercise, physical 
therapy, and social support for patient and family, 
and always look for signs of depression.

SUMMARY

 1.  Epidemiology: After stroke and Alzheimer disease, 
Parkinson disease is the most commonly encountered 
neurologic disorder in the elderly population.

 2.  Pathologic condition: Depigmentation of the sub-
stantia nigra results in a decrease in brain synthesis of 
dopamine.

 3.  Major symptoms include (a) resting tremor, (b) bra-
dykinesia, (c) rigidity, (d) impaired postural reflexes, 
(e) gait disturbance, (f) autonomic dysfunction, and (g) 
depression.

 4.  Treatment: See the Solution to the Clinical Case 
Management Problem.

 5.  Other related disease entity: Benign essential tremor is 
an action tremor (as opposed to the resting tremor of 
Parkinson disease). It is most often seen in the extrem-
ities and is sometimes associated with head nodding 
and tremulousness of speech. It is familial. See treat-
ments described earlier.

 6.  In refractory cases, pallidal (internal globus pallidus) 
and subthalamic deep brain stimulation (subthalamic 
nucleus) are currently the surgical options of choice 
for patients with advanced Parkinson disease. These 
improve motor function with thalamic deep brain 
stimulation useful for refractory tremor.
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C H A P T ER  139

Elder Abuse

CLINICAL CASE PROBLEM 1

A 72-Year-Old Woman with a Sore Right 
Shoulder and Multiple Bruises

A daughter brings her 72-year-old mother to the emer-
gency department for assessment. The mother has 
Alzheimer disease, and although she is able to commu-
nicate, she will not answer without looking at her daugh-
ter first. The daughter tells you that her mother has had 
Alzheimer disease for 5 years and has been living with 
her for the majority of that time and that she is always 
hurting herself despite attempts to help her. Her mother 
lays there, tears in her eyes, and seems frightened.

The daughter tells you that her mother fell on her 
right shoulder approximately 3 hours ago. As you look 
at the patient, you notice a large bruise in the area of the 
head of the right humerus.

On examination, there are multiple bruises on her 
arms, legs, and abdomen. The head of the humerus is 
tender. The resident who is with you tells you that he 
has “things pretty well squared away.” He has made the 
diagnosis of a rare inherited bleeding disorder on the 
basis of (as the nurse who is caring for the patient says) 
“goodness knows what.”

You decide that you are not satisfied with this diag-
nosis and need to investigate further. Meanwhile, the 
patient is complaining of pain and holding her shoulder. 
You order a radiograph of the shoulder and diagnose a 
fractured head of the humerus.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this time, what should you do?
 a.  treat the patient’s pain, provide a collar and cuff, 

and discharge the patient with her daughter
 b.  treat the patient’s pain, provide a collar and cuff 

for the patient, and advise the patient about safe 
environments

 c.  treat the patient’s pain and contact an orthopedic 
surgeon, who you are sure will wish to manage this 
fracture with internal fixation

 d.  order a complete blood count, international nor-
malized ratio, and all other laboratory tests associ-
ated with intrinsic defects of the hematologic and 
clotting system

 e.  none of the above

 2.  What is the prevalence of elder abuse in the U.S. 
population?

 a.  4%
 b.  2%
 c.  10%

 d.  8%
 e.  15%

 3.  Regarding screening for the condition described 
here, which of the following statements is (are) 
true?

 a.  screening for the condition described here is rec-
ommended by the American Medical Association

 b.  it is recommended that physicians incorporate 
routine questions related to the condition in Clin-
ical Case Problem 1 into their daily practice

 c.  direct, concrete action should be taken when a 
situation is identified that confirms the diagnosis 
described in Clinical Case Problem 1

 d.  all of the above statements are true
 e.  none of the above statements is true

 4.  In comparing the prevalence of this condition in the 
community setting with the prevalence of the same 
condition in long-term care institutions, which of the 
following statements is (are) true?

 a.  the prevalence of this condition is much higher in 
institutionalized elderly patients compared with 
elders in the community setting

 b.  the institutionalized elderly patient is at greater 
risk for this condition because of his or her physi-
cal or psychological status

 c.  one of the reasons for the high prevalence of this 
condition in the institutionalized elderly is lack of 
staff training or institutional understaffing

 d.  all of the above statements are true
 e.  none of the above statements is true

 5.  There are various forms of this condition. Which 
of the following would be placed in that category of 
forms?

 a.  a physical form
 b.  a psychological form
 c.  a financial form
 d.  a neglect form
 e.  all of the above

 6.  Which of the following is (are) associated with the 
condition described?

 a.  excessive use of restraints
 b.  pushing
 c.  grabbing
 d.  yelling
 e.  all of the above

 7.  What is the most common manifestation of the con-
dition described in this case?

 a.  excessive use of restraints
 b.  pushing
 c.  grabbing
 d.  yelling
 e.  slapping or hitting
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 8.  Which of the following is not a risk factor for the 
condition described?

 a.  unsatisfactory living arrangements
 b.  low educational level of staff
 c.  physical or emotional dependence on the caregiver
 d.  living apart from the victim
 e.  age older than 75 years

 9.  Which of the following is false regarding the condi-
tion described?

 a.  abusive events tend to be one-time-only events
 b.  abusive events tend to escalate in the same manner 

in which spousal abuse escalates
 c.  the situation rarely resolves spontaneously
 d.  many victims refuse help
 e.  serious illness, crisis, admission to an institution, 

and even death are long-term sequelae of this 
condition

 10.  With respect to research priorities and the condition 
described, which of the following is (are) true?

 a.  there should be a determination of the cause of the 
condition in different ethnic and cultural groups in 
North America

 b.  there should be a comprehensive assessment of the 
prevalence of this condition in North American 
long-term care institutions

 c.  valid, reliable tools should be developed for use in 
settings such as primary care institutions, hospi-
tal emergency departments, and long-term care 
institutions

 d.  all of the above
 e.  a and c only

 11.  In which of the following settings is the incidence of 
the condition described likely to be highest on the 
basis of screening history and physical examination?

 a.  family physician’s office
 b.  local emergency department
 c.  referral-based specialist’s office
 d.  any of the above
 e.  none of the above

 12.  When evaluating a patient who you think may have 
been abused, what characteristics should you look for?

 a.  a disparity in the histories between the patient and 
the abuser

 b.  a delay in treatment
 c.  explanations that are vague and not realistic
 d.  laboratory findings inconsistent with history 

provided
 e.  all of the above

ANSWERS

 1.  e. This patient is much more likely to have inju-
ries inflicted as a result of abuse rather than to have 
a rare inherited clotting disorder or anything else. 
Obviously, the patient’s pain and her fractured arm 
have to be treated. This is not, however, the end of 
the treatment. Elder abuse is extremely common and 
is a condition that will not be diagnosed unless it is 
included in a differential diagnosis and considered in 
all situations in which it may occur. In this case, a 
consult to social services is essential. With the his-
tory of physical injury, it would seem that the wisest 
course of action at this time is removal of the patient 
to a safe environment.

 2.  a. The prevalence of elder abuse in the United 
States is estimated at 4%. This represents 700,000 to 
1.2 million cases per year in those older than 65 years. 
In many cases, this abuse is long term, repeated, or 
both. In one study, 58% of elderly patients had suf-
fered previous incidents of abuse. Some studies have 
estimated the prevalence of elder abuse to be much 
higher than 4%. The National Center on Elder 
Abuse estimates that between 750,000 and 2 million 
Americans aged 65 years and older have been injured, 
exploited, or mistreated by someone they depend on 
for care. Financial abuse is the most common.

 3.  d. When a situation arises that confirms elder abuse, 
direct action should be taken to rectify, to improve, or 
to resolve the situation. The American Medical Asso-
ciation recommends that physicians screen for elder 
abuse in their practices and that they incorporate 
routine questions related to elder abuse and neglect 
when seeing elderly patients. For example, the physi-
cian may ask any or all of the following questions. “Is 
there any violence in your family that you want to tell 
me about?” “Has anyone tried to hurt or harm you?” 
“Are you afraid of anyone living in your home?” “Are 
you receiving enough care at home?” “Did anyone 
take anything from you or force you to do anything 
that you did not want to do?”

 4.  d. The prevalence of elder abuse is much higher 
in institutionalized elderly patients than in elderly 
patients who live in the community. In one study 
of nursing home staff, 36% had witnessed physical 
abuse of residents in the preceding year.

 5.  e. The simplest definition of elder abuse is “any 
act of commission or omission that results in harm 
to an elderly person.” Elder abuse is distinguished 
from other crimes against elderly people by the 
perpetrator’s occupying a position of trust. The 
following definitions of elder abuse and neglect are 
proposed:

CLINICAL CASE MANAGEMENT PROBLEM

Discuss a comprehensive plan to manage elder abuse 
in your community.
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    Physical abuse: assault, rough handling, sexual abuse, 
or the withholding of physical necessities such as 
food or other items of personal, hygienic, or medical 
care

    Psychosocial abuse: verbal assault, social isolation, 
lack of affection, or denial of the person’s participa-
tion in decisions affecting his or her life

    Financial abuse: the misuse of money or property, 
including fraud or use of funds for purposes contrary 
to the needs, interests, or desires of the elderly person

    Neglect: In active neglect, the caregiver consciously 
fails to meet the needs of the elderly person. In pas-
sive neglect, the caregiver does not intend to injure 
the dependent person. Neglect can lead to any of the 
three types of abuse.

 6.  e. Other categories of abuse have been proposed, 
such as violation of rights and medical abuse (inap-
propriate treatment, excessive use of restraints, and 
withholding of treatment). Abuse may be intentional 
or unintentional.

 7.  a. As mentioned previously, 36% of institutional-
ized elderly may have been abused. In this study, the 
most common forms of abuse were excessive use of 
restraints (witnessed in the study by 21% of staff); 
pushing, grabbing, shoving, or pinching (17%); and 
slapping or hitting (15%). Psychological abuse was 
observed by 81% of the staff; 70% had witnessed a 
staff member yelling at a patient in anger, 50% had 
seen someone insulting or swearing at a patient, and 
23% had seen a patient isolated inappropriately.

 8.  d. Living apart from the victim is not a risk factor 
for elder abuse. The risk factors for elder abuse are as 
follows:

 1.  Community situational factors: (a) isolation, (b) 
lack of money, (c) lack of community resources 
for additional care, and (d) unsatisfactory living 
arrangements

 2.  Institutions: (a) shortage of beds, (b) surplus of 
patients, (c) low staff-to-patient ratio, (d) low staff 
compensation, and (e) staff burnout

 3.  Characteristics of the victim: (a) physical or emo-
tional dependence on caregiver, (b) lack of close 

family ties, (c) history of family violence, (d) age 
older than 75 years, and (e) recent deterioration 
in health

 4.  Characteristics of the perpetrator: (a) stress caused 
by financial, marital, or occupational factors; (b) 
deterioration in health; (c) bereavement; (d) sub-
stance abuse; (e) psychopathologic illness; (f) 
related to victim; (g) living with victim; and (h) 
long duration of care for victim (mean, 9.5 years)

 9.  a. Elder abuse rarely resolves spontaneously; it 
tends to escalate in the same way as spousal abuse 
does. Abusive events tend to be repeated and will 
almost always continue unless there is a major change 
in the environment. Such an environmental change 
may not occur because in 25% to 75% of cases, vic-
tims or their families refuse help. This may subse-
quently result in serious illness, crisis, admission to 
an institution, or even death.

 10.  d. The research priorities for elder abuse include (1) 
a determination of the causes of this condition in dif-
ferent ethnic and cultural groups in the United States 
and Canada; (2) a determination of the prevalence of 
abuse in American and Canadian institutions; (3) the 
development of valid and reliable assessment tools for 
use in settings such as primary care offices, hospital 
emergency departments, and long-term care insti-
tutions; and (4) an evaluation of the effectiveness of 
interventions on the prevalence of this condition.

 11.  b. The highest incidence is likely to occur at the 
local emergency department facility. The reason is 
that elders are most likely to come to the emergency 
department at the time of or soon after an event of 
abuse. This does not imply that screening should 
not occur at the other facilities; it should occur in all 
health care settings all of the time.

 12.  e. Additional presentations may include (1) a 
patient who is functionally impaired coming to the 
emergency department or office without his or her 
primary caregiver; and (2) frequent visits to the 
emergency department for patients with chronic dis-
eases despite a plan for medical care and adequate 
resources.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A comprehensive plan to manage elder abuse should 
include recognition of the condition, comprehensive 
treatment of the condition, and a significant educa-
tion component aimed at increasing public awareness 
of (1) the magnitude of the problem, (2) the signs and 

symptoms of elder abuse, and (3) the treatment options 
available.

The actual components of the management of elder 
abuse include the following.
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 1.  Detection and risk assessment: (a) documentation 
of the type of abuse, the frequency and severity 
of abuse, the danger to the victim, and the perpe-
trator’s intent and level of stress; (b) involvement 
of other health care professionals (social worker, 
visiting nurse, and geriatric assessment team); (c) 
documentation of the injuries (take photographs if 
possible); and (d) assessment of the victim’s overall 
health status, the victim’s functional status, and the 
victim’s social and financial status.

 2.  Assessment of decision-making capacity of the 
victim: assess the cognitive state and the emotional 
state of the victim.

 3.  Measures to take if the victim is competent: (a) 
provide information to the victim; (b) in provid-
ing information, outline the choices or possible 
choices that the victim has, such as temporary 
relocation, home support, community agencies, 
and criminal charges; and (c) support the victim’s 
decision.

 4.  Measures to take if the victim is not competent: (a) 
separate the victim and the perpetrator; (b) relocate 
the victim; (c) arrange advocacy services for the 
victim; (d) inform a protective service agency; (e) 
reduce caregiver stress; (f) treat all medical disor-
ders; (g) minimize or simplify medications; (h) seek 
agencies to provide respite care, support for house 
cleaning, personal care, and transportation; and (i) 
provide support groups for primary caregivers.

 5.  Key questions to guide intervention: (a) How safe is 
the patient if he or she is sent home? (b) What ser-
vices or resources are available to help a stressed 
family? (c) Does the elderly person need to be 
removed to a safe environment? and (d) Does the 
situation need an unbiased advocate to monitor the 
care and finances for this patient?

 6.  Always perform an in-depth evaluation and inter-
view when possible and carefully document phys-
ical and psychological findings. Report suspected 
cases to adult protective services.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM—cont’d

SUMMARY

See the Solution to the Clinical Case Management Problem.

C H A P T ER  140

Emergency Treatment of 
Abdominal Pain in the Elderly

CLINICAL CASE PROBLEM 1

An 84-Year-Old Man with Abdominal Pain

An 84-year-old man presents with a 6-hour history of 
severe abdominal pain. The pain is described as fol-
lows: quality—dull, aching; quantity—severe, baseline 
9/10, range 8 to 10/10; location—epigastric, radiating 
through to the back and flank; and chronology—began 

suddenly after dinner 6 hours ago. Movement is an 
aggravating factor and rest is a relieving factor; a 
provocative maneuver is deep palpation to the abdo-
men. He has had no previous episodes like this, no 
history of similar pain, and no previous significant his-
tory of angina pectoris. Associated manifestations are 
“faintness and dizziness” along with nausea. On exam-
ination, the patient’s blood pressure is 86/56 mm Hg, 
and his pulse is 106 beats per minute and regular. His 
respiratory rate is 16 breaths per minute. He is breath-
ing normally. Examination of the abdomen reveals no 
distention and normal bowel sounds. However, there is 
marked central abdominal tenderness to palpation.
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SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the major differential diagnosis in this 
patient’s case?

 a.  ruptured aortic aneurysm
 b.  intestinal ischemia or infarction
 c.  perforated viscus
 d.  splenic infarction
 e.  all of the above

 2.  Given the history and physical examination findings, 
which of the following diagnostic possibilities is most 
likely?

 a.  ruptured aortic aneurysm
 b.  intestinal ischemia or infarction
 c.  perforated viscus
 d.  splenic infarction
 e.  myocardial infarction

 3.  The diagnosis of the condition described can best be 
confirmed by which of the following?

 a.  ultrasonography
 b.  computed tomography (CT) scan of the abdomen
 c.  magnetic resonance imaging scans of the abdomen
 d.  12-lead electrocardiogram
 e.  laparotomy

 4.  What is the most important diagnostic clue that leads 
you to arrive at the diagnosis?

 a.  the patient’s hypotension
 b.  the location of the abdominal pain
 c.  hypotension with back and flank pain
 d.  the periumbilical tenderness
 e.  none of the above

 5.  What is the most critical early intervention that must 
take place in this patient?

 a.  placement of an endotracheal tube
 b.  establishment of intravenous access for fluid and 

blood replacement
 c.  abdominal paracentesis
 d.  administration of a thrombolytic agent
 e.  establishment of an arterial line

 6.  In which of the following conditions do pharmaco-
therapy and its adverse effects (i.e., iatrogenic dis-
ease) play the greatest role?

 a.  ruptured aortic aneurysm
 b.  intestinal ischemia or infarction
 c.  peptic ulcer perforation
 d.  splenic infarction
 e.  diverticulitis

 7.  Which drug is most often closely associated with 
peptic ulcer perforation?

 a.  ibuprofen
 b.  piroxicam

 c.  naproxen
 d.  aspirin
 e.  celecoxib

 8.  What is the treatment of choice for this patient?
 a.  monitoring in the intensive care unit, thrombolytic 

therapy, aspirin, beta blockers, and antiarrhythmic 
therapy

 b.  laparotomy—oversew perforation
 c.  laparotomy—removal of ischemic bowel
 d.  laparotomy—surgical repair of aortic aneurysm
 e.  laparotomy and splenectomy

 9.  Which of the following statements is (are) true 
regarding ruptured aortic aneurysm?

 a.  more than 80% of abdominal aortic aneurysms are 
asymptomatic when first diagnosed

 b.  the diagnosis is often missed because physicians do 
not consider it

 c.  most abdominal aortic aneurysms are atheroscle-
rotic in nature

 d.  all of the above are true
 e.  none of the above is true

 10.  What is (are) the key(s) to reducing morbidity and 
mortality in the condition described?

 a.  enhanced tertiary prevention
 b.  enhanced secondary prevention
 c.  regular yearly checkups
 d.  early diagnosis and intervention
 e.  b and d

ANSWERS

 1.  e. The differential diagnosis of abdominal pain in 
the elderly is extensive. In this case, the sudden onset 
of the pain and the severity of the pain strongly sug-
gest an acute abdomen. At the top of the list would 
be ruptured aortic aneurysm, perforated viscus, intes-
tinal ischemia or infarction, perforated diverticulum, 
and pancreatitis.

 2.  a. Given the history and physical findings, the most 
likely diagnosis is ruptured aortic aneurysm. The clue 
to ruptured aortic aneurysm in this case is the hypo-
tension and location of pain. The signs and symp-
toms suggest at least a leaking aneurysm.

 3.  b. The working diagnosis can best be confirmed by 
the performance of a CT scan of the abdomen. Ultra-
sonography and CT are both close to 100% accurate 
in diagnosis of an abdominal aortic aneurysm. The 

CLINICAL CASE MANAGEMENT PROBLEM

Provide the differential diagnosis for acute abdomi-
nal pain in the elderly as an emergency department 
presentation.
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CT scan is subject to fewer technical and interpre-
tation errors than an ultrasound examination is. The 
CT scan also better detects retroperitoneal hemor-
rhage associated with an aneurysm rupture.

 4.  c. See answer 2.

 5.  b. Remember the ABCs. Because this patient is 
breathing normally, the next most important step is 
circulation. You should immediately place either a 
central venous pressure line or two large-bore intra-
venous lines (two lines of at least 16 gauge).

 6.  c. See answer 7.

 7.  d.  Iatrogenic disease (in the form of a nonsteroi-
dal antiinflammatory drug [NSAID] prescription) 
is closely associated with perforated peptic ulcers. 
Many thousands of Americans die each year of perfo-
rated and bleeding peptic ulcers caused by the use of 
NSAIDs. The NSAID that causes more peptic ulcers 
and that is associated with more perforated peptic 
ulcers than any other agent (on a prevalence/admin-
istration rate basis) is acetylsalicylic acid (aspirin). 
The risk appears to be dose related.

 8.  d. The treatment of choice in this patient is removal 
of the segment of the aorta affected by the aneurysm 
and replacement with a graft.

 9.  d. More than 80% of aortic aneurysms are asymp-
tomatic when first diagnosed. The diagnosis is often 
missed because the possibility is not considered. Most 
aortic aneurysms are atherosclerotic in nature and 
result from a generalized atherosclerotic process.

 10.  e. The key to reducing morbidity and mortality from 
aortic aneurysm is screening of at-risk populations 
and early diagnosis and intervention for others. The 
U.S. Preventive Services Task Force recommends 
one-time screening for abdominal aortic aneurysm 
for men aged 65 to 75 years who have smoked at least 
100 cigarettes in their lifetime. Screening should be 
routinely recommended only when a positive net ben-
efit (benefits outweigh harms) exists. There is good 
evidence that screening and surgical repair of large 
aneurysms (≥5.5 cm) in men 65 to 75 years of age 
who have ever smoked lead to decreased abdominal 
aortic aneurysm–related deaths. Although screening 
is not recommended for other individuals, it is wise to 
consider this on a risk factor basis in the patients you 
see, especially those with a high risk of vascular dis-
ease based on their risk factor profile. Patients with 
symptoms that even vaguely suggest aortic aneurysm 
probably should be evaluated by both physical exam-
ination and ultrasound examination.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

The following is a differential diagnosis of abdomi-
nal pain in the elderly as an emergency department 
presentation.
 1.  Non–abdominal-related causes: (a) myocardial 

infarction, (b) pneumonia, and (c) pericarditis
 2.  Abdominal-related causes: (a) constipation 

(major cause), (b) diverticulitis, (c) cholecystitis or 

cholelithiasis, (d) peptic ulcer disease or gastritis, 
(e) pancreatitis, (f) appendicitis, (g) bowel obstruc-
tion (large bowel and small bowel), (h) inflammatory 
bowel disease, (i) carcinoma (stomach, pancreas, 
and colon), (j) ruptured aortic aneurysm, (k) intesti-
nal ischemia or infarction, and (l) urinary tract sepsis

SUMMARY

 1.  Diagnosis
 a.  Life-threatening causes of abdominal pain may be 

manifested with few findings in the elderly.
 b.  The elderly are less likely to have rebound or guard-

ing because of decreased abdominal musculature.
 c.  In general, compared with younger patients, 

abdominal pain in the elderly often has a vague pre-
sentation and higher rates of serious disease.

 d.  Constipation is the most common cause of abdom-
inal pain in the elderly.

 e.  When elderly patients present to the emergency 
department with sudden onset of abdominal pain, 
think of the following: (i) nonabdominal causes: 
myocardial infarction; (ii) abdominal causes: see the 
Solution to the Clinical Case Management Problem.

 2.  Investigations: basic investigations in an elderly patient 
with abdominal pain: complete blood count; electro-
lyte values; amylase and lipase levels; liver function 
tests; electrocardiogram; kidney, ureter, and bladder 
radiograph; urinalysis; ultrasonography; and CT scan

 3.  Treatment
 a.  Treat the cause.
 b.  Remember the ABCs in acutely ill elderly patients.
 c.  Remember that elderly patients present differently 

from younger patients. They often lack the classic 
signs and symptoms of any acute abdominal condition.

 d.  A major error with regard to acutely ill elderly 
patients seen in community or rural hospitals is 
the failure to transfer them to a tertiary care center 
soon enough.
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Depressive Disorders

CLINICAL CASE PROBLEM 1

A 28-Year-Old Man Who Is “Just Not 
Interested in Going Out Anymore”

A 28-year-old man comes to the office with his wife 
because he has been “feeling tired” during the past 4 
months. He says he always feels “run down,” but also 
notes that he does not sleep well. He says he is able to 
fall asleep when he goes to bed at approximately 10 pm, 
but he wakes up routinely at 3 am and is unable to get 
back to sleep.

He notes that he often has trouble with focus and 
concentration, and he lacks the energy to finish his tasks 
at home. He used to be more active but has recently 
stopped playing softball with his league on Wednesday 
nights because he says he is “just not interested in going 
out anymore.” His wife says he seems on edge. “He has 
a short fuse … it seems like even the smallest things set 
him off,” she says. His appetite has decreased, and you 
note a 10-pound weight loss since his last visit 6 months 
ago. He denies fever, chills, nausea, vomiting, or night 
sweats. He has no other medical problems and denies 
taking any other medication except for a “megavitamin,” 
which he hoped would help him feel more energetic. His 
physical examination is completely normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  adjustment disorder with depressed mood
 b.  generalized anxiety disorder
 c.  major depressive disorder (MDD)
 d.  mood disorder caused by a general medical condition
 e.  persistent depressive disorder (dysthymia)

 2.  What class of drugs is most often used in the disorder 
described?

 a.  selective serotonin reuptake inhibitors (SSRIs)
 b.  tricyclic antidepressants (TCAs)
 c.  monoamine oxidase inhibitors (MAOIs)

 d.  benzodiazepines
 e.  lithium carbonate

 3.  Which of the following types of psychotherapy is gen-
erally considered most effective in the illness previ-
ously described?

 a.  psychoanalytic psychotherapy
 b.  supportive psychotherapy
 c.  psychodynamic psychotherapy
 d.  cognitive-behavioral psychotherapy (CBT)
 e.  all of the above

 4.  Which of the following is least likely to induce with-
drawal symptoms if it is abruptly discontinued?

 a.  fluoxetine (Prozac)
 b.  sertraline (Zoloft)
 c.  citalopram (Celexa)
 d.  paroxetine (Paxil)
 e.  all of the above, being from the same class of med-

ications, present an equal risk of inducing with-
drawal symptoms

CLINICAL CASE PROBLEM 2

A 39-Year-Old Man Who Is Sad All the Time

A 39-year-old man comes to your office with a 3-year his-
tory of “feeling down.” He states that he feels “depressed 
most of the time,” although there are periods when he 
feels better. He is “always tired,” admits to trouble con-
centrating at work, and says this is starting to affect his job 
performance. He has had no other symptoms. His health 
is otherwise good. He is not taking any medications.

 5.  This patient most likely suffers from which of the 
following?

 a.  adjustment disorder
 b.  persistent depressive disorder (dysthymia)
 c.  MDD
 d.  mood disorder caused by a general medical 

condition
 e.  none of the above

 6.  What is the treatment of choice for this patient?
 a.  relaxation therapy
 b.  pharmacologic antidepressants

Behavioral Health
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 c.  CBT
 d.  exercise
 e.  b, c, and d

CLINICAL CASE PROBLEM 3

A 35-Year-Old Woman Who Is Distressed at 
Work

A 35-year-old woman comes to your office with a 3-month 
history of feeling “depressed.” She feels “extremely dis-
tressed at work” and tells you that she is “burned out.” 
You discover that she moved into a managerial position 
at work 4 months ago and is having a great deal of diffi-
culty (interpersonal conflict) with two of her employees.

The patient has no history of psychiatric illness. 
She has no other symptoms. She is not taking any 
medications.

 7.  What is the most likely diagnosis in this patient?
 a.  adjustment disorder with depressed mood
 b.  persistent depressive disorder (dysthymia)
 c.  MDD
 d.  mood disorder caused by a general medical 

condition
 e.  burnout

 8.  What is the treatment of choice for this patient?
 a.  a TCA
 b.  an SSRI
 c.  supportive psychotherapy
 d.  a and c
 e.  b and c

CLINICAL CASE PROBLEM 4

A 45-Year-Old Hard-Driving Man

A 45-year-old man who is a “hard-driving” executive 
comes to your office with a 4-month history of feelings of 
sadness and irritability, loss of appetite, inability to con-
centrate, and a significantly decreased ability to function 
in his job. He tells you that he is “completely burned out.”

When you question him, he tells you that he has been 
“using anything and everything possible to try to relax.” 
He has missed a number of days of work recently 
because he “hasn’t felt up to it.” He also complains of 
increasing stomach pains and headaches during the 
past 2 months. Physical examination and endoscopy 
are completely normal.

 9.  From these findings, what is the most likely diagnosis 
in this patient?

 a.  MDD
 b.  persistent depressive disorder (dysthymia)
 c.  mood disorder caused by a general medical 

condition
 d.  substance-induced mood disorder
 e.  adjustment disorder with depressed mood

 10.  What is the treatment of choice for this?
 a.  an SSRI
 b.  a TCA
 c.  an MAOI
 d.  lithium carbonate
 e.  none of the above

CLINICAL CASE PROBLEM 5

A 33-Year-Old Woman Who Has Lost Interest 
in Life

A 33-year-old woman presents to your office complaining 
of fatigue and decreased interest in “the things that used to 
make me happy.” She is sleeping less and eating less, and 
she says that she is forcing herself to eat “because I know 
I have to eat something.” She had been looking forward to 
the winter snow and had promised to help build snowmen 
with her two young sons. Instead, she finds herself spend-
ing less time with them as she retreats to her room. Her 
husband says, “It seems like this happens every year! I’m 
beginning to think she just doesn’t like the winter.”

 11.  On the basis of the information given, which of the 
following conditions is the most likely possibility in 
this patient?

 a.  generalized anxiety disorder
 b.  substance-induced mood disorder
 c.  adjustment disorder with depressed mood
 d.  MDD with a seasonal pattern
 e.  dysthymia

 12.  What is the first-line treatment for this patient?
 a.  an SSRI
 b.  a TCA
 c.  an MAOI
 d.  lithium carbonate
 e.  none of the above

As physicians, we need to inform our patients that 
depression is a disease like any other; it often affects body 
chemistry, just as diseases such as hypothyroidism, hyper-
thyroidism, and diabetes mellitus do.

 13.  Which of the following hypotheses support(s) this 
argument?

 a.  loss of the normal feedback mechanism inhibiting 
adrenocorticotropic hormone

 b.  lack of normal suppression of blood cortisol with 
the 1-mg dexamethasone suppression test

 c.  generalized decrease in noradrenergic function in 
patients who are depressed

 d.  a and b
 e.  all of the above

 14.  Which of the following neurotransmitters appears to 
be the most important mediator of depressive illness 
in humans?
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 a.  norepinephrine
 b.  acetylcholine
 c.  dopamine
 d.  serotonin
 e.  tryptophan

CLINICAL CASE PROBLEM 6

A 62-Year-Old Man after a Myocardial 
Infarction

A 62-year-old man is in your office to follow up a recent 
myocardial infarction requiring hospitalization and 
bypass surgery. During the visit, his wife tells you her 
husband “just doesn’t seem like himself” and goes on 
to describe symptoms consistent with depression.

 15.  Which of the following is true?
 a.  people who are depressed and who have preex-

isting cardiovascular disease have a risk of death 
3.5 times greater than that of patients who are not 
depressed

 b.  there is no evidence demonstrating a connection 
between cardiovascular disease and depression

 c.  the use of SSRI medication can exacerbate cardio-
vascular disease

 d.  TCAs are first-line treatment in patients who 
have undergone coronary artery bypass and who  
present with depression

 16.  A thorough patient interview is most important in 
evaluating patients who are depressed. In a patient 
with depression, which of the following questions is 
the most important and urgent question to ask?

 a.  Is there a family history of psychiatric disorders?
 b.  Is there a personal history of previous episodes of 

depression?
 c.  Have you had any thoughts of suicide?
 d.  Have you had hallucinations?
 e.  Have you experienced any delusion?

ANSWERS

 1.  c. The diagnosis in this patient is MDD. This is 
based on the presence for at least 2 weeks of a distinct 
change in mood (sadness or lack of pleasure) accom-
panied by changes in appetite and activities, including 
decreased energy, psychomotor agitation or retarda-
tion, decreased appetite for food or sex, weight loss, 
changes in sleep-wake cycles, and depressive rumina-
tion or thoughts of suicide. Adjustment disorder with 

depressed mood is not diagnosed when symptoms are 
severe enough to be considered MDD.

Generalized anxiety disorder is characterized by exces-
sive worry and nervousness about many problems. Mood 
disorders caused by general medical conditions are initi-
ated and maintained by physiologic problems. Persistent 
depressive disorder (dysthymia) is characterized by a 
depressed mood that persists for more than 2 years without 
meeting the full criteria for MDD.

The criteria for MDD according to the Diagnostic and 
Statistical Manual of Mental Disorders, 5th edition (DSM-
V), are as follows:
 1.  The presence of five or more of the following 

symptoms during the same 2-week period. These 
must represent a change from previous function-
ing. At least one of these two symptoms must be 
either a or b from the following list:

 a.  Depressed mood most of the day, nearly every 
day, as indicated by either subjective report 
(e.g., feeling sad or empty) or observation 
made by others (e.g., appears tearful)

 b.  Markedly diminished interest or pleasure in all 
or almost all activities most of the day, nearly 
every day (as indicated by either subjective 
account or observation made by others)

 c.  Significant weight loss when not dieting or 
weight gain (e.g., a change of more than 5% 
of body weight in a month) or a decrease or 
increase in appetite nearly every day

 d.  Insomnia or hypersomnia nearly every day
 e.  Psychomotor agitation or retardation nearly 

every day (observable by others and not merely 
subjective feelings of restlessness or being 
slowed down)

 f.  Fatigue or loss of energy nearly every day
 g.  Feelings of worthlessness or excessive or inap-

propriate guilt (which may be delusional) 
nearly every day (not merely self-reproach or 
guilt about being sick)

 h.  Diminished ability to think or concentrate or 
indecisiveness nearly every day (either by sub-
jective account or observed by others)

 i.  Recurrent thoughts of death (not just fear of 
dying), recurrent suicidal ideation without a 
specific plan, a suicide attempt, or a specific 
plan for committing suicide

 2.  The symptoms cause clinically significant distress 
or impairment in social, occupational, or other 
important areas of functioning.

 3.  The symptoms are not caused by direct physio-
logic effects (e.g., drug abuse or a medication) or 
a general medical condition.

 4.  The symptoms are not accounted for by bereave-
ment (after the loss of a loved one); the symptoms 
persist for longer than 2 months or are charac-
terized by a marked functional impairment, mor-
bid preoccupation with worthlessness, suicidal 

CLINICAL CASE MANAGEMENT PROBLEM

Discuss a strategy for the pharmacologic manage-
ment of major depressive disorder.
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ideation, psychotic symptoms, or psychomotor 
retardation.

 5.  The occurrence of the major depressive episode 
is not better explained by schizoaffective disorder, 
schizophrenia, schizophreniform disorder, delu-
sional disorder, or other schizophrenia spectrum 
and other psychotic disorders.

 6.  There has never been a manic episode or a hypo-
manic episode.

A mnemonic for MDD is SIG-EM-CAPS. A diagnosis 
is made if a patient has five of the nine following symp-
toms, which must include energy/fatigue or mood:

Sleep (hypersomnia or insomnia)
Interest (lack of interest in life in general)
Guilt or hopelessness
Energy/fatigue
Mood (depressed, sadness)
Concentration (lack of)
Appetite (increased or decreased; weight loss or 

weight gain)
Psychomotor (retardation or agitation)
Suicidal ideation

The other choices in this question are discussed in var-
ious other answers in this chapter.

 2.  a. The pharmacologic treatment for patients with 
MDD is most often a member of the class of drugs 
known as SSRIs. The agents in this class include 
fluoxetine (Prozac), sertraline (Zoloft), paroxe-
tine (Paxil), fluvoxamine (Luvox), and citalopram  
(Celexa) or escitalopram (Lexapro). These agents 
have significantly fewer side effects than older anti-
depressants do. Major side effects may include gas-
trointestinal distress, decreased libido and inhibited 
orgasm, tremor, insomnia, somnolence, dry mouth, 
and a small amount of weight gain.

The SSRIs act exactly as they are named: they block the 
reuptake of serotonin in the brain. Mixed reuptake inhib-
itors (norepinephrine, 5-hydroxytryptamine, and dopa-
mine or serotonin-norepinephrine reuptake inhibitors) 
are sometimes used instead of SSRIs and include dulox-
etine (Cymbalta), venlafaxine (Effexor), desvenlafaxine 
(Pristiq), and mirtazapine (Remeron). Bupropion (Well-
butrin) and nefazodone (Serzone) block only dopamine 
and norepinephrine uptake. They are not sedating and 
are useful because they do not have sexual side effects. 
Nefazodone has been associated with life-threatening 
liver failure and is rarely used because of this potential 
side effect.

TCAs are used less commonly because they exhibit 
more anticholinergic side effects, including dry mouth, 
urinary retention, constipation, and blurred vision. They 
are more sedating than most SSRIs and mixed reuptake 
inhibitors. Other serious side effects may include ortho-
static hypotension (an alpha-blockade side effect) and 
cardiac conduction abnormalities (an increased risk for 
patients with second-degree and third-degree heart block 

or right or left bundle branch block from a quinidine-like 
action). However, in select cases, the sedative action of 
TCAs may be beneficial in the treatment of a patient who 
is depressed.

Antidepressants have comparable efficacy overall, but 
individual patients may respond to some antidepressants 
and not to others. A family history of a positive response 
to a specific antidepressant may be helpful in determining 
which new antidepressant may be more effective, but it 
is impossible to predict with any certainty which antide-
pressant will be effective for a particular patient; there-
fore, a trial of two or more antidepressants is sometimes 
necessary. A patient should have dosage adjustment or be 
switched to a different antidepressant if he or she does 
not respond after 6 weeks of treatment or if side effects 
are intolerable. Antidepressants exert multiple effects on 
central and autonomic nervous system pathways, at least 
partially by presynaptic blockade of norepinephrine or 
serotonin reuptake.

MAOIs, such as phenelzine and tranylcypromine, 
may be effective in the treatment of patients with MDD 
who are not responsive to SSRIs and tricyclics. The most 
common side effects of this class of drugs are dizziness, 
orthostatic hypotension, sexual dysfunction, insomnia, 
and daytime sleepiness. The greatest risk with MAOIs 
is the occurrence of hypertensive crises, which may be 
induced by the consumption of large amounts of certain 
foods (i.e., aged cheese and red wine) or drugs contain-
ing sympathetic stimulant activity. MAOIs are rarely pre-
scribed in a primary care setting because side effects and 
significant interactions with a multitude of other medica-
tions are common.

Pharmacologic treatment of MDD is effective in 
approximately 70% to 75% of cases. Electroconvul-
sive therapy (ECT) may be useful for individuals who 
do not respond to antidepressants, have contraindica-
tions to antidepressants, or are in immediate danger 
of committing suicide. Unlike antidepressants, which 
often require 4 to 6 weeks to have a full effect, ECT 
is effective almost immediately. Although there are no 
absolute contraindications to its use, ECT should be 
prescribed only by a psychiatrist; an appropriate refer-
ral is necessary.

 3.  d. Most studies suggest that CBT is an effective 
treatment for depression. CBT helps patients change 
the way they interpret events and encourages a greater 
sense of optimism and empowerment. This method 
of brief psychotherapy was developed during the past 
two decades by Aaron T. Beck. It is used primarily for 
the treatment of mild to moderate depression and for 
patients with low self-esteem. It is a form of behav-
ioral therapy that aims to directly remove symptoms 
rather than to resolve underlying conflicts, such as is 
attempted in psychodynamic psychotherapies. Cogni-
tive-behavioral therapists view the patient’s conscious 
thoughts as central to production. The cornerstone 
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of treatment is the belief that how patients think 
informs how they feel. If negative thoughts can be 
adjusted, the negative feelings and low mood can 
be improved. Both the content of thoughts and the 
thought processes are seen as distorted in people with 
such symptoms. Therapy is directed at identifying 
and altering these cognitive distortions.

 4.  a. SSRI discontinuation syndrome can be mani-
fested with a range of symptoms, including anxiety, 
agitation, gastrointestinal distress, myalgias, and a 
sensation of “electrical shocks” through the arms and 
legs. The chance of this occurring is directly related 
to the half-life of a given SSRI. Fluoxetine is the least 
likely of the drugs to produce a discontinuation syn-
drome on abrupt cessation of use because of its long 
half-life (up to 7 days). On the other hand, paroxe-
tine has the shortest half-life (21 hours) and therefore 
is most likely to cause symptoms. The other SSRIs 
listed, sertraline and citalopram, have intermediate 
half-lives and have an intermediate likelihood of pre-
cipitating discontinuation symptoms.

 5.  b. This patient has a persistent depressive disorder, 
or dysthymia. Persistent depressive disorder (dysthy-
mia) is defined as a depressive syndrome in which the 
patient is bothered all or most of the time by depres-
sive symptoms. The diagnosis of dysthymic disorder 
is best made by following the rule of 2’s: two of the 
following six symptoms (poor appetite or overeat-
ing; insomnia or hypersomnia; low energy or fatigue; 
low self-esteem; poor concentration or difficulty 
making decisions; feelings of hopelessness), in addi-
tion to depressed mood, for at least 2 years, without 
interruption of symptoms for longer than 2 months. 
Although the symptoms of dysthymia are chronic, 
and certainly impair occupational and social function, 
they are not of sufficient severity to warrant a diagno-
sis of major depressive disorder.

Adjustment disorder is generally more time limited and 
related to a specific stressor. Mood disorders caused by 
general medical conditions have specific physiologic 
causes.

 6.  e. Because of the long history, this patient proba-
bly should be treated with a combination approach 
of exercise, psychotherapy, and pharmacotherapy. 
Medications used for this disorder are as described 
previously, although agents with more side effects 
should be avoided. In general, if medications are 
used, the lowest effective dose is used, treatment is 
continued for at least 6 months, and the patient is 
reevaluated periodically afterward. Exercise has been 
shown to be effective in the treatment of this disor-
der and should be strongly encouraged. Psychother-
apy (CBT as described previously) is an important 
component of the treatment of this condition and 

has been shown to reduce recurrences. Importantly, 
a dysthymic disorder that evolves into MDD, known 
as double depression, can often be difficult to treat 
and often requires a combination of medication and 
therapy. Relaxation therapy is more appropriate for 
treatment of anxiety than for depression.

 7.  a. This patient has an adjustment disorder with 
depressed mood, which is defined as a reaction to 
some identifiable psychosocial stressor that occurs 
within 3 months of the onset of the depressed mood. 
As with any other psychiatric disorder, there is a 
clear impairment of occupational or social function-
ing. The severity of the depression is not sufficient 
to warrant a diagnosis of MDD. Treatment of indi-
viduals with adjustment disorder includes counseling 
about stress management and brief psychotherapy; 
medications are rarely used.

Dysthymia is characterized by 2 years or more of chron-
ically depressed mood. A mood disorder caused by a 
general medical condition is a dysthymic reaction sec-
ondary to a loss of function or perceived loss by a known 
pathologic process. Substance-induced mood disorder is 
directly caused by a particular substance, commonly alco-
hol or psychostimulants. Substance-induced mood disor-
der should be considered in individuals with depressive 
symptoms, especially those who may be under psycholog-
ical stress and using inappropriate coping mechanisms, 
such as the use of alcohol or drugs.

 8.  c. The treatment of choice for adjustment disorder 
is brief psychotherapy consisting of counseling and 
stress management. If the stressful situation cannot 
be changed, cognitive restructuring, relaxation and 
other stress management techniques, and exercise are 
useful for improving the ability to cope with stress. 
The physician should suggest specific coping strat-
egies, with specific goals and objectives negotiated 
with the patient.

 9.  d. This patient most likely has a substance-induced 
mood disorder. The tip-offs to this diagnosis are as 
follows: (1) symptoms and signs of depression, (2) 
a self-described burnout syndrome, (3) the missing 
of a number of days of work recently, and (4) the 
clue of “I am using anything and everything to try to 
relax.”

The sequence of events that likely took place in this 
patient is described in the following way: The drive to 
keep going faster and faster “to stay on the treadmill” 
eventually led to a depressive disorder and occupational 
burnout. This was followed by inappropriate “cop-
ing mechanisms,” including the use of alcohol or drugs 
to keep going. Eventually, he reached a point at which 
he was unable to function because of depression, burn-
out syndrome, and the number of days missed at work. 
Therefore, his work suffered.
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 10.  e. The steps that should be pursued in this patient’s 
case are as follows. (1) Ask the patient about alco-
hol intake (specific amounts, specific times, and total 
intake); (2) Administer an alcohol abuse questionnaire; 
(3) Involve the patient’s family, if possible; (4) If a diag-
nosis of substance-induced mood disorder is confirmed, 
get the patient’s cooperation for initiation of treatment; 
and (5) Include an ongoing recovery program, possi-
bly after detoxification. Individual, group, and family 
psychotherapy is often helpful. Referral to a 12-step 
program such as Alcoholics Anonymous is extremely 
useful for both rehabilitation and relapse prevention.

 11.  d. This patient most likely has MDD with a sea-
sonal pattern (or seasonal affective disorder). Patients 
meet the criteria for MDD, but symptoms occur 
only during certain seasons and often remit with the 
transition to the next season. The most common 
seasons of the year for patients to experience symp-
toms are fall and winter, with cessation of symptoms 
during spring and summer. In a given year, about 
5% of the U.S. population experiences seasonal 
affective disorder, with symptoms present for about 
40% of the year. Typical symptoms include loss of 
interest in activities, sleep disturbances, and loss 
of libido. Once the pattern is identified, the treat-
ment can include prophylactic treatment with SSRI 
medication to prevent the onset of disabling mood 
symptoms. Seasonal affective disorder can often be 
treated with light therapy (with exposure to the eye, 
not the skin), which appears to have a low risk of 
adverse effects. Light therapy is more effective if it is 
administered in the morning, and studies are begin-
ning to show that light therapy can be as effective as 
SSRI medication.

The psychiatric differential diagnosis in this patient 
would include adjustment disorder with depressed mood, 
but this is less likely with the repeated pattern temporally 
related to the change of seasons.

 12.  a. Although both TCA and MAOI classes of anti-
depressants are often helpful in depression, the SSRI 
class is associated with less morbidity, and drugs in 
this class are generally considered first-line treatment.

 13.  e. Depression is associated with significant chem-
ical and morphologic changes in the brain. When 
patients understand this, it helps decrease the stigma 
of the diagnosis and decrease feelings of shame and 
inadequacy.

 14.  d. The following physiologic abnormalities have 
been described in MDD: (1) “neurotransmitter 
imbalance,” which appears to be caused by a relative 

deficiency of the neurotransmitter serotonin (the new 
SSRIs add confirming evidence to this hypothesis); 
(2) hyperactivity of the hypothalamic-pituitary-adre-
nal axis, which results in elevated plasma cortisol lev-
els and nonsuppression of cortisol after a screening 
1-mg overnight dexamethasone suppression test; (3) 
blunting of the normally expected increase in plasma 
growth hormone induced by alpha2-adrenergic 
receptor agonists; and (4) blunting of serotonin-me-
diated increase in plasma prolactin.

 15.  a. Approximately 65% of patients with acute myo-
cardial infarction report experiencing symptoms of 
depression. Major depression is present in 15% to 
22% of these patients. Depression is an independent 
risk factor in the development of and mortality associ-
ated with cardiovascular disease in otherwise healthy 
people. People who are depressed and who have pre-
existing cardiovascular disease have a risk of death 3.5 
times greater than that of patients who have cardiovas-
cular disease and are not depressed. Physicians should 
assess patients for depression with any cardiovascular 
disease. SSRIs are the first-line treatment in this case. 
TCAs are associated with cardiac arrhythmias, which 
are also an increased risk in the weeks after a patient 
has sustained a myocardial infarction.

 16.  c. The most important question to ask a patient 
who presents with signs and symptoms of depression 
is whether or not he or she has contemplated sui-
cide. The following questions are useful in exploring 
suicidality:

 1.  You seem so terribly unhappy. Have you had any 
thoughts about hurting yourself?

 2.  If you have, have you thought of the means by 
which you would do it? Have you considered a 
specific plan for ending your life? Under what cir-
cumstances would you carry it out?

 3.  What would it take to stop you (from killing 
yourself)?

 4.  Do you feel that your situation is hopeless?
    The overall mortality from suicide in individ-

uals with MDD is 15%. Symptoms that place a 
patient who is depressed at higher risk for sui-
cide are a practical and lethal plan with feelings 
of hopelessness. Patients must be directly asked 
about suicidal ideations, and steps must be taken 
to protect those at high risk. Such steps include 
making a treatment contract, mobilizing support 
systems, providing close observation, ensuring 
immediate availability of a clinician, and placing 
the patient in the hospital if necessary. Suicidal 
risk is an acute, not a chronic, problem and has to 
be handled as a crisis.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

A strategy for the pharmacologic management of MDD 
is as follows:
 1.  Identify and treat causes unrelated to MDD (e.g., 

hypothyroidism or substance abuse).
 2.  Use single-agent pharmacotherapy as the first step.
 3.  If there is no satisfactory response after 4 to 6 

weeks and an increase of the dose does not 
improve the patient’s condition, or if the patient 
cannot tolerate the first drug, switch to a different 
drug that minimizes the troublesome side effects or 
is from a different chemical class.

 4.  If trials of two or three antidepressants are ineffec-
tive, refer to a psychiatrist for possible augmenta-
tion or other intense treatments.
A psychiatrist may elect to use ECT if several anti-

depressant trials in addition to nonpharmacologic 
treatment options have been ineffective, if there are 
contraindications to the use of antidepressants, or if 
there is a high risk of immediate suicide.

SUMMARY

Prevalence
 1.  Major depressive disorder
 a.  Lifetime prevalence: 5.4% to 8.9% of the U.S. 

general population
 b.  Gender difference: more common (1.5- to 

3-fold higher rates) in women than in men
 c.  Age: occurs in children, adolescents, adults, and 

the elderly; threefold higher prevalence in 18- 
to 29-year-old individuals than in those age 60 
years or older

 2.  Persistent depressive disorder (dysthymia)
 a.  Lifetime prevalence: 2.1% to 4.7%
 b.  Gender difference: more common in women 

than in men
 3.  Prevalence for depression in medical settings has 

been reported to be as high as 15%.
 4.  Depression accounts for more than $43 billion in 

medical care costs and $17 billion in lost productiv-
ity annually.

 5.  Depression is projected to become the second larg-
est cause of disability by 2020.

Differential Diagnosis
As described in the DSM-V criteria: (1) MDD, (2) 

dysthymia, (3) depression caused by a general 
medical condition, (4) adjustment disorder with 
depressed mood, (5) substance-induced mood 
disorder, (6) manic episodes with irritable mood or 
mixed episodes, and (7) sadness (periods of sadness 
are inherent aspects of the human experience, and 
the distinction from a major depressive episode is 
based on severity, duration, and clinically signifi-
cant distress or impairment)

Distinguishing Major Depressive Disorder from Per-
sistent Depressive Disorder (Dysthymia)

In addition to depressed mood, there are significant 
changes in appetite and activities, such as sleep 
disturbance, weight loss, severe fatigue or lack of 
energy, and suicidal rumination. Dysthymia, also 
now classified as persistent depressive disorder 
in the DSM-V, is perhaps best described as “a 

 chronic ongoing depressed mood” that lasts years 
rather than weeks or months.

Subclassifications of Major Depressive Disorder
Once a diagnosis of depression has been made, the 

clinician should characterize the syndrome further, 
if possible, into the following categories:

 1.  Single episode or recurrent episode
 2.  Melancholic versus nonmelancholic: 40% 

to 60% of all hospitalizations are for melan-
cholic depression. Symptoms include anhe-
donia, excessive or inappropriate guilt, early 
morning waking, anorexia, psychomotor dis-
turbance, and diurnal variation in mood. The 
patient who is depressed and melancholy may 
appear frantic, fearful, agitated, or withdrawn.

 3.  Psychotic versus nonpsychotic: Psychotic 
depressions are not rare. Studies suggest that 
approximately 10% to 25% of patients hos-
pitalized for major depression suffer from a 
psychotic depression. Often, patients with 
a psychotic depression will endorse “mood 
congruent” symptoms, such as auditory 
hallucinations characterized by a voice tell-
ing them they are worthless or “no good.” 
These are also known as self-deprecating 
auditory hallucinations.

 4.  Atypical depression: Atypical depression 
denotes symptoms that include hypersom-
nia instead of insomnia, hyperphagia (some-
times as a carbohydrate craving) rather 
than anorexia, reactivity (mood changes 
with environmental circumstances), and a 
long-standing pattern of interpersonal rejec-
tion sensitivity. It is much more common in 
women. Patients with atypical depression 
are frequently reported to have an anxious 
or irritable mood rather than dysphoria. 
They may also describe “leaden paralysis,” 
which is the sensation that their limbs are 
extremely heavy, making it difficult to move.

Continued
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SUMMARY—cont’d

 5.  Masked depression: Masked depression is 
similar to atypical depression. Instead of 
overt depression, the depression is expressed 
as many psychosomatic signs and symptoms.

 6.  With peripartum onset
 7.  With seasonal pattern

Treatment
 1.  Follow the guidelines provided in the Solution to 

the Clinical Case Management Problem.
 2.  Consider the SSRIs as the drugs of first choice 

unless specific contraindications to their use are 
present.

 3.  Treat for at least 4 weeks before you consider the 
therapy you are using to be a therapeutic failure.

 4.  MDD should be treated with a combination of 
pharmacotherapy, psychotherapy, and exercise.

 5.  MDD is a recurrent disease: 1 year after the start 
of therapy 33% will be free of the disease, 33% will 
have had a relapse, and 33% will still be depressed. 
Use of psychotherapy along with pharmacologic 
treatment significantly reduces the rate of relapse.

    A three-phase approach to the treatment of depres-
sion is outlined:

 a.  Acute treatment phase, phase 1: time, 6 to 12 
weeks. The goal of this phase of therapy is the 
remission of symptoms of depression.

 b.  Continuation treatment, phase 2: time, 4 to 9 
months. The goal of this phase of therapy is to 
prevent a relapse of the depressive symptoms.

 c.  Maintenance treatment, phase 3: time, patient 
dependent, perhaps lifetime. The goal of this 
phase of therapy is to treat patients who have 
had three or more episodes of depression. Pre-
vention of recurrence is the treatment goal.

Too often, medication is tapered or dis-
continued soon after symptoms have been 
brought under control; this greatly increases 
the patient’s risk of relapse. There is no justifi-
cation for lowering the effective dose of an anti-
depressant drug during maintenance treatment. 
Once the patient is asymptomatic for at least 
6 months after a depressive episode, recovery 
from the episode is thereafter declared.

The termination of therapy must be accom-
panied by patient education. The key concern 
is the likelihood of a recurrent episode. If this 
is the patient’s first bout of depression that 
needed to be treated, the recurrence rate is 
approximately 50%. If there have been previ-
ous episodes of depression, or a family history 
of depression exists, the probability of a recur-
rence increases significantly. The patient must 
be made aware of the symptoms that indicate 
another episode and needs to know that subse-
quent attacks can be treated effectively, espe-
cially if therapy is initiated early in the onset of 
the disease.
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C H A P T ER  142

Bipolar Disorder

CLINICAL CASE PROBLEM 1

A 42-Year-Old Computer Science Professor 
Who Has “Just Been Anointed by God as the 
New Head of the Computer Age”

A 42-year-old computer technician is brought to the 
emergency department by his wife, who complains that 
her husband has become increasingly irritable, angry, 
and suspicious in the past 4 weeks. She states, “His 
personality has completely changed. He has not slept 
for six nights, and has been found by the local police 
using his laptop under a lamppost to work on his com-
puter programs.”

He has become preoccupied with the belief that God 
has anointed him the “new leader of the computer age.” 
Fearing that his ideas will be stolen by INTERPOL (Inter-
national Criminal Police Organization), the CIA (Central 
Intelligence Agency), the state police, and the “Red 
Coated Mounties” from Canada, he has constructed an 
elaborate mathematical code that allows only him and 
his appointed prophets to understand the programs. He 
quite proudly states that “Albert Einstein wouldn’t have 
a chance at this. It’s even too clever for him!”

His wife further states that the patient has been 
depressed on and off throughout his life, and has been 
taking “all kinds of junk” for the depression, none of 
which helped at any time. However, she claims that 
the patient has never had a substance abuse problem 
of any kind. She describes her husband’s family as 
“a bunch of nuts.” She continues to tell you that, for 
instance, his mother calls him at 3 o’clock almost every 
morning (often while he is busy getting his equipment 
and extension cords set up outside, rooting through the 
garage, knocking everything over, and waking up the 
entire neighborhood) just to tell him that she is thinking 
of him. His father has a history of numerous psychiatric 
hospitalizations for “weird behavior” and has received 
several courses of shock therapy.

During the interview, the patient volunteers little infor-
mation, is extremely agitated, and paces the floor mut-
tering, “There is no time for this ... my mission is clear!”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  On the basis of the history given, what condition best 
describes the behavior exhibited in this patient?

 a.  acute hypomania
 b.  acute mania
 c.  acute anxiety
 d.  dementia
 e.  delirium

 2.  Based on the patient’s personal history, the condi-
tion described in question 1, and the family history 
described, this is most likely a part of a condition 
known as which of the following?

 a.  bipolar disorder
 b.  alcohol intoxication
 c.  major depressive disorder (MDD)
 d.  schizoid personality disorder
 e.  schizophrenia

 3.  The Diagnostic and Statistical Manual of Mental Disor-
ders, 5th edition (DSM-V), further subclassifies this 
into which of the following?

 a.  schizophrenia: catatonic type
 b.  schizophrenia: paranoid type
 c.  bipolar I disorder
 d.  bipolar II disorder
 e.  atypical insanity

 4.  At this time, what would you do?
 a.  prescribe diazepam and tell his wife that you will 

review the situation
 b.  prescribe lithium carbonate on an outpatient basis 

and see the patient in 3 months
 c.  prescribe fluphenazine on an outpatient basis and 

see the patient in 1 week
 d.  prescribe a tricyclic antidepressant (TCA) on an 

outpatient basis and see the patient in 1 week
 e.  none of the above

 5.  The wife of the patient calls you at your office and 
asks, “Doctor, what are the chances that my son will 
develop the same diagnosis?” What will you tell her 
regarding her son’s relative risk for development of 
the disorder described compared with someone with-
out a first-degree relative with the disease?

 a.  half as much
 b.  equal to
 c.  24 times as much
 d.  twice as much
 e.  3.5 times as much

 6.  Which of the following is a symptom of lithium toxicity?
 a.  weight gain
 b.  psoriatic rash
 c.  agranulocytosis
 d.  tremor
 e.  polyuria

 7.  Which of the following medications would not be 
used in patients with this disorder who are refractory 
to lithium carbonate?

 a.  carbamazepine
 b.  lamotrigine
 c.  divalproex
 d.  gabapentin
 e.  risperidone
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 8.  Which of the following neurotransmitters is (are) 
implicated most clearly in the cause of the acute manic 
or acute hypomanic episodes in bipolar disorder?

 a.  norepinephrine
 b.  dopamine
 c.  serotonin
 d.  a and b
 e.  all of the above

 9.  What is the role of the family physician in the diagno-
sis and treatment of the condition described?

 a.  family physicians routinely diagnose and treat this 
condition without the help of a psychiatrist

 b.  family physicians are not involved in the diagnosis 
and treatment of this condition

 c.  family physicians are in a unique position to diag-
nose this disease early because often a longitudinal 
relationship with the patient and the family exists

 d.  family physicians are often involved during the 
maintenance phase of treatment

 e.  c and d

CLINICAL CASE PROBLEM 2

A 34-Year-Old Woman with Ups and Downs

A 34-year-old woman comes to your office feeling “a 
little depressed,” and you note that she feels sad but 
does not meet the definition of a current major depres-
sive episode. As your visit continues, she also admits 
to feeling “really great” sometimes. She describes peri-
ods of elated mood, mildly decreased sleep with con-
tinued energy, and increased goal-directed behavior 
that last 2 or 3 days but never more. The symptoms are 
episodic but do not interfere with her work or social life.

 10.  Which diagnosis best characterizes this patient’s 
presentation?

 a.  cyclothymic disorder
 b.  MDD
 c.  bipolar disorder, type I
 d.  bipolar disorder, type II
 e.  generalized anxiety disorder

 11.  What is the pharmacologic treatment of choice for 
this patient’s disorder?

 a.  a serotonin reuptake inhibitor (SSRI)
 b.  a TCA
 c.  a monoamine oxidase inhibitor
 d.  divalproex
 e.  lithium carbonate

CLINICAL CASE PROBLEM 3

A 45-Year-Old Man Recently Treated for 
Depression

A 45-year-old patient who you have recently diagnosed 
and started treating for major depression leaves a 

message for you saying, “I feel like I am going crazy!” 
He says he has not slept for days, is having racing 
thoughts, and is starting one project after another with-
out finishing anything.

 12.  What is a likely diagnosis in this patient?
 a.  medication-induced mania
 b.  chronic paranoid schizophrenia
 c.  generalized anxiety disorder
 d.  impulsive neurotic syndrome
 e.  delusional disorder

 13.  Which other conditions can cause mood swings?
 a.  thyroid disorders
 b.  adrenal disorders
 c.  neurologic disorders
 d.  substance abuse disorders
 e.  all of the above

ANSWERS

 1.  b. The most likely diagnosis in this patient at this 
time is acute mania. Mania is defined as a distinct 
period of abnormally and persistently elevated, 
expansive, or irritable mood. It may include inflated 
self-esteem or grandiosity, decreased need for 
sleep, loquaciousness, flight of ideas, distractibility, 
increase in goal-directed activity, activities such as 
unrestrained buying sprees, sexual indiscretions, and 
foolish business investments. These symptoms cause 
a marked impairment in occupational functioning.

The basic difference between mania and hypomania is that 
in mania, there are often psychotic symptoms and a more 
severe impairment in normal functioning (social, occupa-
tional). In addition, the mood disturbance is more severe. 
With no history of substance abuse problems, memory 
impairment, or general medical conditions, delirium and 
dementia are not likely. A diagnosis of acute anxiety does 
not account for many of the presenting symptoms.

 2.  a. This episode of acute mania is part of a bipo-
lar disorder. For a diagnosis of bipolar disorder, at 
least one episode of mania or hypomania has to have 
occurred. This patient has a history that is sugges-
tive of previous episodes of major depression, which 
provides further evidence for a diagnosis of bipolar 
disorder. His mother may also have bipolar disor-
der, indicated by her frequent phone calls at 3 am. 
Furthermore, his father has a significant psychiatric 
history, and although we cannot be sure of a specific 
diagnosis, his treatment with electroconvulsive ther-
apy may support a potential derangement in mood.

CLINICAL CASE MANAGEMENT PROBLEM

Describe the basic diagnostic features of bipolar dis-
order: manic episode and hypomanic episode.
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 3.  c. The DSM-V subdivides bipolar disorder into 
two types: bipolar I and bipolar II. Bipolar I disor-
der identifies a patient who has had at least one true 
manic episode. A history of depression or hypomania 
may also be present in the patient with bipolar I dis-
order, but neither of these conditions is essential for 
the diagnosis. Patients with bipolar II disorder have a 
history of hypomania and major depressive episodes 
but no history of mania.

 4.  e. Outpatient therapy is usually not possible or 
safe for patients with acute mania. The treatment of 
choice at this time is admission to a psychiatric hos-
pital and treatment with an antipsychotic agent such 
as risperidone, haloperidol, or olanzapine until the 
psychotic symptoms subside. He should be receiving 
a mood stabilizer at the same time.

Lithium carbonate remains the drug of choice for long-
term treatment of the majority of patients with bipolar 
disorder. It is an effective treatment for acute mania and 
prevents relapses of both manic and depressive episodes 
in bipolar disorder; hence, once the diagnosis has been 
made, it should continue to be used prophylactically. 
It has also been shown to lessen suicidal thoughts and 
behavior in patients with bipolar disorder. In the treat-
ment of acute mania, it may be 10 to 14 days before the 
full therapeutic effect of lithium is felt. Lithium carbon-
ate is not metabolized and therefore does not accumulate 
active metabolic products. However, because the thera-
peutic window is narrow (0.6 to 1.5 mEq/L), blood level 
monitoring is necessary to determine appropriate dosing, 
and blood levels should be drawn 10 to 12 hours after the 
last dose has been administered.

Patients with bipolar disorder who do not respond to 
lithium carbonate or in whom lithium is contraindicated 
should be treated with anticonvulsant medications (car-
bamazepine or divalproex acid). Blood level monitoring is 
necessary for these agents as well. These anticonvulsants 
are almost as effective as lithium carbonate in the treat-
ment of bipolar disorder. Approximately 30% of patients 
with bipolar disorder will not respond to lithium and will 
have to be treated with other agents. Benzodiazepines 
may occasionally be useful for the treatment of severe 
agitation during a manic episode; however, agents such as 
lorazepam and clonazepam are preferred.

 5.  c. First-degree relatives of patients with bipolar ill-
ness are reported to be at least 24 times more likely 
than relatives of control subjects to develop bipolar 
illness. The genetic evidence is strong for bipolar dis-
order. The incidence of bipolar illness and MDD is 
much higher in first-degree relatives of patients with 
bipolar illness than in the general population. Schizo-
phrenia and bipolar disorder also share a genetic ori-
gin. However, first-degree relatives of patients with 
MDD have an increase in the incidence of depression 
only.

 6.  d. Although lithium is highly effective in the treat-
ment of bipolar disorder, it is important to recognize 
symptoms associated with its use. Tremor is an indica-
tion of lithium toxicity. Other signs of toxicity include 
diarrhea, vomiting, ataxia, and restlessness. Weight 
gain, hypothyroidism, polyuria, and exacerbation 
of psoriasis can occur at therapeutic lithium levels. 
Agranulocytosis is not associated with lithium use.

 7.  d. As mentioned previously, the anticonvulsant 
agents carbamazepine, divalproex, and lamotrig-
ine are useful in the treatment of bipolar disorder 
if lithium is contraindicated or not helpful. Second- 
generation antipsychotics (i.e., olanzapine, queti-
apine, risperidone, ziprasidone, and aripiprazole) also 
have a place in maintenance therapy. Gabapentin has 
no role in the acute or chronic treatment of bipolar 
disorder because no studies support its efficacy in this 
regard.

 8.  d. The most relevant pharmacologic information 
relating to theories of acute mania and acute hypo-
mania is the consistent finding that direct or indirect 
norepinephrine and dopamine agonists (those drugs 
that stimulate the noradrenergic and dopaminergic 
receptors or increase concentrations of these neu-
rotransmitters in the brain) can precipitate mania or 
hypomania in patients with underlying bipolar ill-
ness. Stimulants such as amphetamines and cocaine 
can induce manic-like syndromes in patients who 
do not appear to have an underlying vulnerability to 
development of a bipolar disorder. This suggests an 
association of mania or hypomania with hyperadren-
ergic or hyperdopaminergic states.

 9.  e. During the acute manic phase described previ-
ously, patients need to be hospitalized and seen by a 
psychiatrist. The family physician will refer a patient 
with this condition until he or she is stabilized. 
During the maintenance phase of treatment, family 
physicians often resume the care of these patients, 
including obtaining appropriate drug levels and other 
blood tests. Family physicians are in a unique posi-
tion to diagnose the onset of the disease because they 
often have longitudinal relationships with the entire 
family; early diagnosis and treatment of this disorder 
can prevent serious family and occupational disrup-
tions. When patients have become stabilized with 
appropriate medication, they are often able to lead 
creative, productive, and satisfying lives with little 
impairment of social or professional functioning.

 10.  a. This patient is describing cyclothymic disorder. 
Cyclothymic disorder is best conceptualized as a less 
severe form of bipolar illness. The data indicate that 
approximately 30% of individuals with cyclothymia 
have a positive family history for bipolar illness. By 
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definition, cyclothymic disorder is a chronic mood 
disturbance of at least 2 years’ duration and involving 
numerous hypomanic and mild depressive episodes 
that do not meet the diagnostic criteria for mania 
or major depression, do not interfere with social or 
occupational function, but have no periods of euthy-
mic mood for more than 2 months. Patients with 
bipolar II disorder have a history of hypomania and 
also meet the criteria for major depressive episodes.

 11.  e. As with bipolar disorder, the treatment of choice 
is lithium carbonate. A second-generation antipsy-
chotic, such as olanzapine, quetiapine, risperidone, 
ziprasidone, or aripiprazole, could also be used.

 12.  a. Depression can be treated with SSRI medica-
tion, such as fluoxetine; but if it is used alone, this 
class of medication can trigger a manic episode in 
some patients. Taking a thorough history of mood 
symptoms must include direct questioning about any 
history of manic or hypomanic symptoms in patients 

presenting with depressive symptoms. Often, a pre-
sentation of depression underlies an undiagnosed 
bipolar diathesis.

 13.  e. Many other conditions can cause mood swings. 
Abuse of substances such as amphetamines and 
cocaine can be diagnosed by obtaining a drug screen. 
Thyroid disorders can cause mood swings and are 
diagnosed by an appropriate physical examination 
and blood tests. Adrenal disorders such as Addison 
disease and Cushing syndrome, vitamin B12 defi-
ciency, and neurologic disorders such as multiple 
sclerosis, brain tumors, epilepsy, and encephalitis can 
mimic bipolar disorder. Certain infections affecting 
brain function, especially acquired immunodefi-
ciency syndrome, can cause mental states resembling 
bipolar disorder. A number of medications, includ-
ing corticosteroids and certain drugs used to treat 
anxiety, can also cause mood swings and need to be 
discontinued or to have their dose adjusted if these 
symptoms occur.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Key features of bipolar disorder are as follows.
Manic Episode
 1.  A manic episode is a distinct period of abnormally 

and persistently elevated, expansive, or irritable 
mood lasting at least 1 week and of sufficient sever-
ity to cause marked impairment in social or occupa-
tional functioning.

 2.  During this period, at least three of the following symp-
toms are also present: (a) grandiosity, (b) decreased 
need for sleep, (c) hyperverbal or pressured speech, 
(d) flight of ideas or racing thoughts, (e) distractibility, 
(f) increase in goal-directed activity or psychomotor 
agitation, and (g) excessive involvement in pleasur-
able activities that have a high potential for painful 
consequences.

 3.  There is no evidence of a physical or substance-in-
duced cause or the presence of another major men-
tal disorder to account for the patient’s symptoms.

Hypomanic Episode
 1.  During a hypomanic episode, there is a distinctly 

sustained elevated, expansive, or irritable mood 
lasting for at least 4 days that is clearly different 
from the individual’s nondepressed mood but does 
not cause marked impairment in social or occupa-
tional functioning such as in acute mania.

 2.  During the mood disturbance, at least three of the 
following symptoms are also present to a signifi-
cant degree: (a) inflated self-esteem or grandiosity; 
(b) decreased need for sleep; (c) more talkative 
than usual; (d) flight of ideas or racing thoughts; (e) 
distractibility; (f) increase in goal-directed activity or 
psychomotor agitation; and (g) excessive involve-
ment in pleasurable activities that have a high 
potential for painful consequences.

 3.  The episode is not physical or substance induced.

SUMMARY

Prevalence
 1.  The lifetime prevalence of bipolar disorders is 

4% in the U.S. population (with some researchers 
reporting a range of 5% to 7% and higher).

 2.  The prevalence is about equal in men and women 
(1.1:1) for bipolar I disorder, although findings on 
gender differences in bipolar II disorder are mixed 
and women are more likely than men to report 
hypomania with mixed depressive features along 
with a rapid-cycling course.

 3.  In general medical settings (settings that select 
for patients with emotional distress and physical 
illness), the lifetime prevalence rate is probably 
between 5% and 10%. Among patients presenting 
with depression or anxiety, 21% to 26% will meet 
criteria for bipolar disorders.

Classification of Bipolar Disorders
 1.  Bipolar disorder I: a patient with bipolar disorder 

who has had at least one episode of true mania.
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 2.  Bipolar disorder II: a patient with bipolar disorder 
who has had at least one or more major depressive 
episodes and at least one hypomanic episode.

 3.  Cyclothymic disorder: a less severe form of bipolar 
disorder.

Heritability of Bipolar Disorder
 1.  First-degree relatives of patients with bipolar affec-

tive disorder are at least 24 times more likely than 
relatives of control subjects to develop bipolar 
illness.

 2.  The incidence of both bipolar illness and MDD 
is much higher in first-degree relatives of patients 
with bipolar illness than in the general population.

Diagnostic Criteria
 1.  See diagnostic criteria for acute mania and acute 

hypomania in the Solution to the Clinical Case 
Management Problem.

 2.  The other mood component of bipolar disorder is 
depression, which is discussed in Chapter 141.

Cyclothymic Disorder
 1.  Cyclothymic disorder is defined as a less severe form 

of bipolar disorder. By definition, it is a chronic 
mood disturbance of at least 2 years’ duration and 
involves numerous hypomanic and mild depressive 
episodes. These episodes do not meet the diagnos-
tic criteria for bipolar disorder or MDD.

 2.  In cyclothymic disorder, there are no periods of 
euthymia longer than 2 months’ duration.

 3.  There is a 15% to 50% risk that an individual with 
cyclothymic disorder will subsequently develop 
bipolar I or bipolar II disorder.

Treatment
 1.  Acute treatment: (a) hospitalization is required for 

acute mania with psychosis; (b) antipsychotic agents 
(olanzapine, quetiapine, risperidone, ziprasidone, 
and aripiprazole) should be used when psycho-
sis is present; and (c) benzodiazepines (lorazepam 
and clonazepam) may be useful for severe agitation 
during mania.

 2.  Maintenance and prevention of relapse: (a) lithium 
carbonate is the agent of first choice (usual dosage 
is 900 to 1800 mg/day, usually started at 300 mg 
twice daily and adjusted every two or three days as 
tolerated; titrated to serum level of 0.6-1.5 mEq/L); 
(b) anticonvulsive agents (carbamazepine and dival-
proex, also started at low doses and titrated to target 
serum levels) are useful when lithium is ineffective 
or contraindicated; and (c) second-generation anti-
psychotics (i.e., olanzapine, quetiapine, risperidone, 
ziprasidone, and aripiprazole) are commonly used 
for maintenance therapy. Other anticonvulsants, 
such as lamotrigine, may be used when the previ-
ously mentioned agents are ineffective alone or in 
combination.

SUMMARY—cont’d
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Generalized Anxiety Disorder

CLINICAL CASE PROBLEM 1

A 27-Year-Old Woman with Restlessness and 
Chronic Worry

A 27-year-old woman comes to your office expressing 
concern about a number of bothersome issues. She says 
things were going “pretty well” until a few months ago, 
when she started feeling restless and on edge. She notes 
feeling tired and run down and “constantly stressed out.” 
She also describes problems falling asleep as she lies 
awake worrying about all of the things she needs to get 
done: “But even though I’m worrying about all of the 
things I need to get done, I have such a hard time con-
centrating that I can’t even start on my “to-do list!” She 
is seeking help now because this problem with focus 
and concentration is affecting her job performance and 
threatening her relationship with her long-term boyfriend.

At this point in the interview, she becomes very tense 
and tells you, “You know, doctor, this is really getting 
out of control. I feel I can’t function anymore.”

On physical examination, the patient’s blood pres-
sure is 130/70 mm Hg, and her pulse is 94 beats per 
minute and regular. Her thyroid gland is within normal 
limits and nontender. Her cardiac examination reveals 
no abnormalities outside the tachycardia. Her neuro-
logic examination is normal. The remainder of the phys-
ical examination is normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  panic disorder
 b.  major depressive disorder
 c.  generalized anxiety disorder (GAD)
 d.  hyperthyroidism
 e.  hypochondriasis

 2.  Of patients with the disorder described, what per-
centage have at least one other similar psychiatric 
disorder at some time in their life?

 a.  10%
 b.  30%
 c.  50%
 d.  80%
 e.  no data are available

 3.  All except which of the following are true regarding 
anxiety seen in the primary care setting?

 a.  it is the most common psychiatric illness seen by 
family physicians

 b.  it is associated with high utilization of medical 
services

 c.  patients often present with somatic complaints
 d.  anxiety can be a normal part of other medical 

issues, such as asthma and cardiac disease
 e.  it is often associated with other psychiatric condi-

tions, such as depression

 4.  Which of the following symptoms is generally not 
characteristic of the disorder described?

 a.  awakening with apprehension and unrealistic con-
cern about future misfortune

 b.  worry out of proportion to the likelihood or impact 
of feared events

 c.  a 6-month or longer course of anxiety and associ-
ated symptoms

 d.  association of the anxiety with depression
 e.  anxiety exclusively focused on health concerns

 5.  Which of the following statements regarding the dis-
order described is (are) true?

 a.  this disorder may develop between attacks in panic 
disorder

 b.  the symptoms of this disorder are often present in 
episodes of depression

 c.  medical conditions that produce the major symp-
tom associated with this disorder must be excluded

 d.  the disorder is accompanied by symptoms of motor 
tension, autonomic hyperactivity, hypervigilance, 
and scanning

 e.  all of the above are true

 6.  What is the psychotherapy of choice for this disorder?
 a.  cognitive-behavioral therapy (CBT)
 b.  hypnosis
 c.  supportive psychotherapy
 d.  psychoanalytic psychotherapy
 e.  none of the above

 7.  Which of the following pharmacologic agents is not 
recommended in the treatment of this disorder?

 a.  venlafaxine
 b.  buspirone
 c.  benzodiazepines
 d.  selective serotonin reuptake inhibitors (SSRIs)
 e.  clozapine

 8.  Which of the following benzodiazepines has the 
shortest half-life?

 a.  diazepam (Valium)
 b.  chlordiazepoxide (Librium)
 c.  clorazepate (Tranxene)
 d.  alprazolam (Xanax)
 e.  clonazepam (Klonopin)

 9.  This disorder is more common in which of the 
following?

 a.  elderly white men
 b.  school-age children
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 c.  married people
 d.  those of higher socioeconomic status
 e.  young to middle-aged women

 10.  Which of the following statements is (are) true 
regarding this disorder?

 a.  this disorder displays autosomal dominant genetic 
transmission

 b.  the mechanism of symptom development in this 
disorder may relate to a conditioned response to a 
stimulus that the individual has come to associate 
with danger

 c.  a relation between the onset of this disorder and 
the cumulative effects of stressful life events is 
possible

 d.  b and c
 e.  a, b, and c

CLINICAL CASE PROBLEM 2

A 22-Year-Old Law Student Unable to Answer 
Questions in Class

A 22-year-old law student comes to your office in a state 
of anxiety. He is taking a law class in which 50% of the 
class grade is based on class participation. Although 
he knows the material well, he is unable to answer the 
questions posed to him by the professor. He has gone 
through 2 months of the 6-month class and has not 
been able to answer any of the 14 questions that the 
professor has asked him in class.

The professor asked him to make an appointment 
for a “little chat” the other day. At that time, he was told 
that he would (in the professor’s words) “fail the class” 
unless he began to participate.

The student describes himself as a loner. He tells you 
that he has always been shy, but this is the first time the 
shyness has really threatened to have a major impact 
on him. His family history is significant for what he terms 
“this shyness.” His mother has the same characteristic, 
but it does not seem to be causing the kind of life diffi-
culties for her that it is causing for him.

His mental status examination is essentially normal.

 11.  What is the most likely diagnosis in this patient?
 a.  panic disorder with agoraphobia
 b.  panic disorder without agoraphobia
 c.  panic disorder with social phobia
 d.  social phobia
 e.  specific phobia

 12.  Which of the following is not a characteristic of the 
disorder described?

 a.  persistent fear of humiliation
 b.  exaggerated fear of humiliation
 c.  embarrassment in social situations
 d.  high levels of distress in particular situations
 e.  fear of crowds or fear of closed-in spaces

 13.  With which of the following personality disorders is 
this disorder likely to be confused?

 a.  avoidant personality
 b.  borderline personality
 c.  histrionic personality
 d.  obsessive-compulsive personality
 e.  shy personality not otherwise specified

 14.  The neurochemical basis of the disorder described 
has been associated with which of the following 
neurotransmitters?

 a.  epinephrine
 b.  norepinephrine
 c.  serotonin
 d.  a and b
 e.  a, b, and c

 15.  Which of the following pharmacologic agents is used 
most commonly to treat this disorder?

 a.  benzodiazepines
 b.  monoamine oxidase inhibitors (MAOIs)
 c.  tricyclic antidepressants
 d.  newer antipsychotic medications
 e.  beta blockers

 16.  With respect to this disorder, which of the following 
psychotherapies is (are) most effective?

 a.  CBT
 b.  brief psychodynamic therapy
 c.  psychoanalysis
 d.  biofeedback
 e.  all of the above

CLINICAL CASE PROBLEM 3

An Anxious Young Man

A lab technician calls to tell you that a 22-year-old man 
you have sent for a blood draw is very anxious. He says 
he is terrified of having his blood drawn and almost 
faints at the sight of the needle.

 17.  Which of the following disorders is the most likely 
diagnosis?

 a.  panic disorder
 b.  social phobia
 c.  GAD
 d.  specific phobia
 e.  obsessive-compulsive disorder

CLINICAL CASE MANAGEMENT PROBLEM

List four groups of symptoms that may be manifested 
in the presentation of anxiety.
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ANSWERS

 1.  c. This patient has GAD, which is defined as unre-
alistic or excessive worry about several life events or 
activities for a period of at least 6 months, during 
which the person has been bothered more days than 
not by these concerns. In addition, the following six 
symptoms are present: muscle tension, restlessness or 
feeling keyed up or on edge, easy fatigability, diffi-
culty concentrating or a sensation of the “mind going 
blank” because of anxiety, trouble falling or staying 
asleep, and irritability. Finally, the anxiety, worry, 
or physical symptoms significantly interfere with the 
person’s normal routine or usual activities, or they 
cause marked distress.

 2.  d. At least 80% of patients with GAD have had at 
least one other anxiety disorder in their lifetime.

 3.  a. The most common psychiatric illness seen by 
family physicians is major depression. Anxiety is asso-
ciated with high utilization of medical services, and 
patients often present with somatic complaints. Acute 
anxiety can be a normal part of other medical issues, 
such as asthma and cardiac disease. The most com-
mon psychiatric comorbidity with anxiety is major 
depression.

 4.  e. GAD is characterized by awakening with appre-
hension and concern about future misfortune, worry 
out of proportion to the likelihood or impact of 
feared events, a duration of 6 months or more of anx-
iety or associated symptoms, and an association with 
depressed moods.

GAD is usually not associated exclusively with health 
concerns. When health concerns become the focus  
of worry, a diagnosis of hypochondriasis or another 
somatoform disorder becomes more likely.

 5.  e. Generalized persistent anxiety may develop 
between attacks in panic disorder. GAD symptoms 
are often present during episodes of depression. As 
with panic disorder, medical conditions that may 
produce anxiety symptoms must be excluded (see 
answer 3). GAD is characterized by chronic anxiety 
about life circumstances accompanied by symptoms 
of motor tension, autonomic hyperactivity, hypervig-
ilance, and scanning.

 6.  a. CBT is often effective in the treatment of GAD. 
Cognitive therapy challenges the distortions in 
patients’ thinking that trigger and heighten their anx-
iety. This technique can be combined with relaxation 
training, including deep breathing and progressive 
muscle relaxation. Biofeedback and imagery are also 
useful to achieve systematic desensitization. Because 
relaxation and anxiety are mutually exclusive, these 

techniques help patients achieve relief from their 
symptoms. Although cognitive therapy alone may 
alleviate GAD symptoms, the combination of cogni-
tive and other behavioral techniques is more effective 
than cognitive therapy alone.

 7.  e. SSRIs are often used in the pharmacologic treat-
ment of GAD. Venlafaxine and duloxetine, mixed 
serotonin-norepinephrine reuptake inhibitors, can be 
used for short- and long-term treatment. Although 
benzodiazepines are commonly used, they have 
mostly short-term benefits. Longer acting agents 
are preferred to short-acting benzodiazepines, but 
their use should be limited, if possible, because of 
withdrawal symptoms, habituation, and impaired 
mental and physical performance. Buspirone, a non-
benzodiazepine anxiolytic, and other agents such as 
tricyclic antidepressants are used as well. Clozapine  
is an antipsychotic agent used in the treatment of 
patients with schizophrenia. It has no role in the 
treatment of GAD, and its use in the United States is  
restricted.

 8.  d. Alprazolam has the shortest half-life at 6 to 12 
hours; clonazepam has a half-life of 25 hours; and 
diazepam, clorazepate, and chlordiazepoxide have 
half-lives of up to 50 hours.

 9.  e. GAD is slightly more common in young and 
middle-aged women, ethnic minorities, those not 
currently married, and those of lower socioeconomic 
status.

 10.  d. Behavioral theories consider GAD, like panic 
disorder, to be a conditioned response to a stimulus 
that the individual has come to associate with dan-
ger. There is indeed some suggestion that the onset 
of GAD may be related to the cumulative effects 
of several stressful life events that have not been 
properly processed. There is no convincing evi-
dence of a specific form of genetic transmission of  
GAD.

 11.  d. This patient has a social phobia, which is char-
acterized by a marked and persistent fear of one or 
more social or performance situations in which the 
person is exposed to unfamiliar people or to pos-
sible scrutiny by others. These patients fear that 
they may act in a manner that will be humiliat-
ing or embarrassing. Examples include (as in this 
patient) not being able to talk when asked to speak 
in public, choking on food when eating in front 
of others, being unable to urinate in a public lav-
atory, hand trembling when writing in the presence 
of others, and saying foolish things or not being 
able to answer questions (as in this patient) in social 
situations.
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In addition, exposure to the feared social situation almost 
invariably provokes anxiety. The individual realizes that 
his or her behavior is abnormal and unreasonable. The 
feared social or performance situation is either avoided 
or endured with intense anxiety. The avoidance, anxious 
participation, or distress in the feared social or perfor-
mance situation interferes significantly with the person’s 
normal occupational, academic, or social functioning and 
relationships with others.

 12.  e. Fear of crowds, in which escape may not be pos-
sible, is known as agoraphobia. Fear of closed spaces 
is known as claustrophobia. All the other choices cor-
rectly describe symptoms of social phobia.

 13.  a. Avoidant personality disorder has many symp-
toms in common with social phobia and may be 
difficult to differentiate. The core feature of avoid-
ant personality is an excessive discomfort or fear 
in intimate and social relationships that results in 
pathologic avoidance as a means of self-protection. 
Like patients with social phobia, these patients fear 
humiliation and rejection. However, patients with 
social phobia tend to have more specific fears with 
regard to social performances rather than close 
relationships.

 14.  e. Symptoms reported by patients with social phobia 
in phobic situations suggest heightened autonomic 
arousal. When they are placed in a phobic situa-
tion, social phobics experience significant increases 
in heart rate that are highly correlated with self- 
perceived physiologic arousal (in contrast to claus-
trophobics, who experience less heart rate increase 
and negative correlations between perceived and 
actual physiologic arousal). Stressful public speaking 
situations result in twofold or threefold increases in 
plasma epinephrine levels. Increases in norepineph-
rine are also seen.

Until recently, epinephrine and norepinephrine were the 
only neurotransmitters associated with the neurochem-
ical basis of this disorder. However, now that the new 
SSRI agents have been shown to be effective in socially 

phobic situations, serotonin is also likely to be involved. 
In this case, it would seem that patients with social phobia 
would demonstrate a relative deficiency of serotonin-me-
diated activity rather than an excess, as with epinephrine 
and norepinephrine.

 15.  e. Beta blockers (e.g., atenolol and propranolol) 
are commonly used to treat circumscribed forms 
of social phobia, such as fears of public speaking or 
performances.

Generalized social phobia is often less responsive to 
pharmacologic interventions. Although SSRIs are con-
sidered the drug class of choice, MAOIs, specifically 
phenelzine (45 to 90 mg per day), buspirone, and benzo-
diazepines, have been reported to be effective occasion-
ally. Phenelzine is usually started at 15 mg once or twice 
daily. It may be increased to a total dose of 60 to 90 mg 
per day based on response. It can take 4 to 6 weeks for a 
response. At times it takes longer for a meaningful clin-
ical response.

 16.  a. CBT is particularly effective for treatment of 
social phobia. The treatment consists of desensitiza-
tion through graduated exposure to social situations, 
modification of cognitive distortions, psychoeduca-
tion, and relaxation training.

 17.  d. The most likely diagnosis in this patient is spe-
cific phobia, with a blood injection injury subtype. 
This is the only specific phobia with a clear genetic 
link, and it is commonly seen in the primary care 
setting.

Specific phobias involve intense fear and avoidance 
of specific objects or situations. The individual rec-
ognizes the fear and avoidance as excessive, and the 
symptoms result in occupational or social impairment. 
Other common specific phobias include certain ani-
mals, heights, flying, closed spaces, crossing bridges, 
darkness, and blood. Benzodiazepines can be used to 
decrease acute anxiety, although CBT with exposure 
and desensitization to the feared stimulus is often 
required to fully extinguish the symptoms in the long 
term.

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

 1.  Physical symptoms related to autonomic arousal, 
such as tachycardia, tachypnea, diaphoresis, diar-
rhea, and lightheadedness

 2.  Affective symptoms that may include increased 
irritability or may be experienced as “sheer terror”

 3.  Behavioral symptoms, such as avoidance of anxi-
ety-provoking stimuli

 4.  Cognitive symptoms, such as worry, apprehension, 
and inability to concentrate and to focus
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SUMMARY

Generalized Anxiety Disorder
 1.  Epidemiology: The lifetime prevalence of GAD is 

5.1%.
 2.  Differential diagnoses include the following: (a) panic 

disorder; (b) somatoform disorder; (c) hypochon-
driasis; (d) substance abuse, including caffeine and 
diet pills; (e) depression (with secondary anxiety); (f) 
hyperthyroidism; and (g) other organic disorders (less 
likely).

 3.  Symptoms: GAD is characterized by chronic excessive 
anxiety concerning life circumstances accompanied by 
symptoms of motor tension, autonomic hyperactivity, 
vigilance, and scanning. These symptoms of anxiety, 
worry, or physical signs significantly interfere with the 
person’s normal routine of usual activities and cause 
marked distress.

 4.  Treatment
 a.  Nonpharmacologic treatment options combine 

behavioral interventions including (i) CBT that 
challenges distortions in thinking and uses posi-
tive affirmations; (ii) relaxation training, including 
abdominal breathing and progressive muscle relax-
ation techniques; (iii) systematic desensitization 
using imagery or biofeedback; and (iv) assertiveness 
training.

 b.  Pharmacologic treatment options include the fol-
lowing: (i) SSRIs, (ii) tricyclic antidepressants, (iii) 
venlafaxine and duloxetine, (iv) benzodiazepines, 
and (v) buspirone.

Social Phobia
 1.  Epidemiology: The estimated 6-month prevalence of 

social phobia is 1.2% to 2.2%.
 2.  Definition: Social phobia is a persistent and over-

whelming fear of one or more social or performance 

situations in which the individual is exposed to unfa-
miliar people or to possible scrutiny by others. Fear 
of speaking in public, hand trembling, and answering 
questions are examples. The fear is one of not being 
able to perform the particular activity and of being 
humiliated in public because of this. It produces both 
embarrassment and high levels of distress.

   The individual either avoids the situation or endures it 
with intense anxiety. The individual also realizes that the 
fear is unreasonable but is powerless to do anything about 
it. In addition, the individual experiences occupational, 
social, or academic impairment with normal life activities 
and goals.
 3.  Symptoms: The individual experiences not only 

intense anxiety and fear but also symptoms of auto-
nomic hyperactivity, such as blushing, trembling, 
tachycardia, and elevated blood pressure.

 4.  Neurochemistry: There is probable increased norad-
renergic and adrenergic activity related to autonomic 
hyperarousal. Serotonin systems may also be involved, 
given the therapeutic effects of SSRIs in this disorder.

 5.  Treatment
 a.  Nonpharmacologic: CBTs (including relaxation 

training, systematic desensitization, flooding, and 
cognitive reframing) are most effective for decreas-
ing symptoms of hyperarousal.

 b.  Pharmacologic: The drug class of choice is the 
SSRIs. Other drug classes of benefit are MAOIs 
(particularly phenelzine) and beta blockers (partic-
ularly atenolol and propranolol).

 6.  Concomitant disorders: One third of patients with 
social phobia report a history of major depressive 
disorders.

http://www.dsm5.org/Pages/Default.aspx
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Posttraumatic Stress Disorder

CLINICAL CASE PROBLEM 1

A 23-Year-Old Man Who Is a Returning War 
Veteran

A 23-year-old man is brought to your office by his wife, 
who states that her husband has been anxious and with-
drawn for the past 2 months. Approximately 3 months 
ago, he returned from active army duty in the Middle 
East, where he had been involved in combat for long 
periods and had witnessed the loss of life of people to 
whom he had been close. His wife tells you that “things 
have been pretty tough since he came back.” Her hus-
band has been sleeping poorly and is having nightmares 
“that bring it all back” with increasing frequency. He has 
been “on edge” and, on more than one occasion, has 
fallen to his knees at loud sounds, such as the backfire 
of a car. The patient says only that he feels unhappy and 
“numb” but does not want to talk about “what went on 
over there.” He says, “I just want to put it behind me.”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  primary insomnia
 b.  adjustment disorder with anxious mood
 c.  major depressive disorder
 d.  borderline personality disorder
 e.  posttraumatic stress disorder (PTSD)

 2.  Characteristics of this disorder include which of the 
following?

 a.  recurrent and intrusive recollections of disturbing 
events

 b.  efforts to avoid thinking about what has happened 
in the past

 c.  irritability or outbursts of anger
 d.  a and b
 e.  a, b, and c

 3.  Regarding the treatment of the disorder described in 
this case, which of the following statements is (are) true?

 a.  treatment relies on a combination of nonpharmaco-
logic and pharmacologic approaches

 b.  nonpharmacologic treatment centers on desensi-
tization that lowers anxiety from the conditioned 
stimulus

 c.  tricyclic antidepressants (TCAs) have been used 
with some success in the treatment of this disorder

 d.  monoamine oxidase inhibitors (MAOIs) have been 
used with some success in the treatment of this 
disorder

 e.  all of the above statements are true

 4.  Which of the following drugs has the most potential 
for abuse in the treatment of the disorder described in 
this case?

 a.  lithium carbonate
 b.  phenelzine
 c.  fluoxetine
 d.  alprazolam
 e.  desipramine

 5.  Which of the following medications generally would 
be considered the best choice for treatment of this 
disorder?

 a.  sertraline
 b.  phenelzine
 c.  lithium carbonate
 d.  alprazolam
 e.  desipramine

 6.  Which of the following medications has been shown 
to be effective at decreasing nightmares associated 
with PTSD?

 a.  hydrochlorothiazide
 b.  prazosin
 c.  lithium carbonate
 d.  alprazolam
 e.  desipramine

CLINICAL CASE PROBLEM 2

After Sexual Assault

A 27-year-old woman is diagnosed with PTSD after 
a violent assault. One year after the event, her ini-
tial symptoms seem to improve, but she begins to 
feel more depressed and starts drinking alcohol 
excessively.

 7.  Which of the following is the most common comorbid 
psychiatric condition in women with PTSD?

 a.  depression
 b.  substance abuse
 c.  generalized anxiety disorder
 d.  delusional disorder
 e.  brief psychotic disorder

ANSWERS

 1.  e. The most likely diagnosis in this patient is PTSD. 
The essential features of this disorder involve the 
presence of intrusive recollections and uncontrolled 
thoughts, flashbacks, emotional numbing and avoid-
ance, difficulty sleeping (latency, maintenance, and 
nightmares), and severe anxiety, all occurring after a 
single event or chronic exposure to traumatic experi-
ences that cause feelings of danger, helplessness, and 
horror.

 2.  e. In the Diagnostic and Statistical Manual of Mental 
Disorders, 5th edition (DSM-5), PTSD moved from the 
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class of anxiety disorders into a new class of “trauma 
and stressor-related disorders.” All of the conditions 
included in this classification require exposure to a 
traumatic or stressful event as a diagnostic criterion. 
The rationale for the creation of this new class is based 
upon clinical recognition of variable expressions of 
distress as a result of traumatic experience. The neces-
sary criteria of exposure to trauma links the conditions 
included in this class; the homogeneous expression of 
anxiety or fear-based symptoms, anhedonic and dys-
phoric symptoms, externalizing anger or aggressive 
symptoms, dissociative symptoms, or some combina-
tion of those listed differentiates the diagnoses within 
the class.

 3.  e. As is the case with other trauma and stressor-re-
lated disorders, treatment of PTSD is often best 
accomplished with a combination of pharmacologic 
and nonpharmacologic therapies. Treatment as soon 
as possible after the onset of PTSD symptoms may 
prevent possible long-term or unremitting PTSD. 
Selective serotonin reuptake inhibitors (SSRIs), 
including sertraline, are often used as medications of 
first choice for treatment of PTSD. However, many 
other medications have been used, and there are few 
controlled trials confirming the superiority of one 
class of drugs over another in the treatment of this 
disorder. Phenelzine (an MAOI) and imipramine (a 
TCA) have been used often. Other drugs that have 
shown some efficacy include clonidine, propranolol, 
lithium, and buspirone.

 4.  d. Alprazolam and other benzodiazepines are rela-
tively contraindicated in this patient because of their 
increased potential for substance abuse and depen-
dence in patients with PTSD. Benzodiazepines have 
been used immediately after the traumatic event to 
help with sleep and functioning and the ability to pro-
cess the event and can improve feelings of anxiety and 
stress. However, benzodiazepines may produce an 
increased incidence of PTSD if they are used early 
in treatment and can lead to worsening of PTSD 
symptoms after withdrawal. There are also concerns 
about addictive potential in individuals with comorbid 
substance use disorders, which constitutes a large per-
centage of patients with PTSD.

 5.  a. PTSD is best treated with the initiation of an 
SSRI medication. Although many medications in 
this class are often used, only sertraline and parox-
etine are approved by the United States Food and 
Drug Administration (FDA). As discussed previ-
ously, new research indicates that the early use of 
benzodiazepines may confer some early anxiolysis, 
but the symptoms of PTSD may also be exacerbated 
with long-term use; because of this, benzodiazepines 
should not be continued more than 2 weeks after a 
traumatic event. Because of the increased addictive 
potential of benzodiazepines in patients with PTSD, 
the use of shorter acting benzodiazepines such as 
alprazolam, which may confer additional addictive 
risk, should be avoided. This initial pharmacologic 
treatment should be supplemented by supportive-ex-
pressive psychotherapy (crisis counseling or support 
groups).

Long-term management of PTSD requires a more com-
plex treatment, including drugs and cognitive-behavioral 
therapy (CBT). Drugs used to reduce anxiety symptoms 
of intrusion or avoidance behavior include TCAs, such 
as imipramine, desipramine, and amitriptyline; MAOIs, 
such as phenelzine; and SSRIs, such as fluoxetine and 
sertraline. Trazodone, a sedating antidepressant, is often 
used to treat insomnia. CBT (including relaxation train-
ing, systematic desensitization, flooding, and cognitive 
reframing) is effective for decreasing symptoms of reex-
periencing and hyperarousal. Eye movement desensi-
tization and reprocessing (EMDR) combines exposure 
treatment with guided eye movements to help process 
traumatic memory.

 6.  b. Use of prazosin, a centrally acting alpha1- 
adrenoceptor antagonist more commonly used in 
hypertension and benign prostatic hypertrophy, has 
led to large reductions in recurrent nightmares and 
insomnia in a number of studies of patients with 
PTSD as it blocks the brain’s response to norepi-
nephrine. Other treatment strategies that have shown 
some promise include the combination of SSRI and 
atypical antipsychotic medication.

 7.  a. The most common psychiatric comorbidity in 
women with PTSD is depression. In men, substance 
abuse is the most common comorbidity.

SUMMARY

 1.  Epidemiology: It is particularly important and com-
mon in war veterans. Survivors and witnesses of ter-
rorist attacks and other life-threatening events are at 
increased risk for PTSD. Lifetime prevalence rates as 
high as 30% in war veterans have been reported.

 2.  Definition: PTSD is a specific constellation of symp-
toms that are manifested as an immediate or delayed 

response to a catastrophic life event. Symptoms 
include recurrent or intrusive distressing recollec-
tions or dreams of the event, psychological distress 
at exposure to events that symbolize or resemble the 
event, and physiologic reactivity on exposure to inter-
nal or external cues. There is also persistent avoidance 
of stimuli associated with the trauma or numbing of 



CHAPTER 145  Obsessive-Compulsive Disorder 721

general responsiveness and persistent symptoms of 
increased arousal (e.g., being unable to fall asleep or to 
stay asleep).

 3.  Examples of typical traumatic events that can gener-
ate PTSD include the following: (a) combat or war 
experiences; (b) terrorist attacks; (c) serious accidents 
(automobile, bus, plane, or train crashes); (d) natural 
disasters (tornado, hurricane, flood, or earthquake); (e) 
physical assault (rape, physical or sexual abuse, mug-
ging, or torture); (f) other personal serious associations 
with danger, death, or severe injury; and (g) witness-
ing the mutilation, serious injury, or violent death of 
another person.

 4.  Treatment
 a.  Nonpharmacologic therapy includes the following: 

(i) CBT, (ii) psychodynamic therapy, (iii) hypno-
therapy, and (iv) EMDR.

 b.  Pharmacologic therapy: Drug classes that have 
been shown to be effective for various symptoms 
include SSRIs, other antidepressants, beta blockers, 
mood stabilizers, and buspirone. Long-term use of 
benzodiazepines is contraindicated in treatment of 
this disorder because of the increased association 
with substance dependence.

 5.  The risk factors for development of PTSD include 
separation from parents during childhood, family his-
tory of anxiety, preexisting anxiety or depression, fam-
ily history of antisocial behavior, and female sex.

SUMMARY—cont’d
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Obsessive-Compulsive Disorder

CLINICAL CASE PROBLEM 1

A New 19-Year-Old Female Patient

A 19-year-old woman comes to your office as a new 
patient to establish care. She has recently moved to the 
area to start school at a nearby university. As you exam-
ine her, you notice that the skin on her hands is quite 
dry and cracked in places. She says, “I have to wash 
them a lot. I can’t stand leaving them dirty.” After you 
examine her, you notice that she is becoming increas-
ingly restless. Suddenly, she stands up from the exam-
ination table and moves to the sink, where she washes 
her hands. “I’m so sorry. I know this seems weird, but I 
really can’t stand having germs on my hands!”

As you begin to question her further, the patient tells you 
that, although she has always been a “clean freak,” she 
has recently started washing her hands countless times 
per day. “I wish I could stop, but I just can’t.” She admits 
that the recent move away from home has been stress-
ful. In her new apartment, her organizational prowess is 

beginning to affect her relationship with her new room-
mate. “I have to organize the spice rack alphabetically. My 
roommate never puts them back in the right place, but I 
feel like I always have to check and make sure they’re in 
the right order before I leave the house.” At the end of your 
visit with you, she says, “Please help me. I’m tired of this!”

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  atypical depression
 b.  schizophreniform disorder
 c.  obsessive-compulsive disorder (OCD)
 d.  generalized anxiety disorder
 e.  specific phobia

 2.  Which of the following medications is the best initial 
choice for the treatment of this disorder?

 a.  clomipramine
 b.  phenelzine
 c.  risperidone
 d.  selective serotonin reuptake inhibitors (SSRIs)
 e.  peroxide

http://www.dsm5.org/Pages/Default.aspx
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 3.  Which of the following psychotherapies is most useful 
for treatment of this disorder?

 a.  psychodynamic psychotherapy
 b.  humanistic psychotherapy
 c.  supportive psychotherapy
 d.  crisis counseling
 e.  cognitive-behavioral therapy (CBT)

 4.  Which of the following disorders is closely linked to 
patients with the disorder described in this case?

 a.  Tourette syndrome
 b.  Huntington disease
 c.  Alzheimer dementia
 d.  Sjögren syndrome
 e.  CREST syndrome (calcinosis, Raynaud phe-

nomenon, esophageal dysfunction, sclerodactyly, 
telangiectasia)

 5.  The patient asks you what the chances are of a first- 
degree relative having this disease. What is your 
answer?

 a.  there is no evidence of a genetic link for this disorder
 b.  this disorder is only more likely in those patients 

with a strong family history of depression
 c.  some studies indicate more than a fivefold increased 

risk in first-degree relatives of patients with this 
disorder

 d.  there is a mosaic pattern of heritability associated 
with this disorder

 e.  this disorder skips a generation, so she should look 
to her grandparents’ history for clues to her own 
presentation

 6.  Which of the following statements about this disorder 
is incorrect?

 a.  the prevalence of this disorder is between 2% and 3%
 b.  the mean age at onset is the mid-twenties
 c.  the disorder rarely has an onset in people older than 

35 years
 d.  it is associated with structural abnormalities in the 

caudate nucleus as seen on magnetic resonance 
imaging (MRI)

 e.  this disorder often has spontaneous periods of com-
plete remission

CLINICAL CASE PROBLEM 2

A Nervous Pizza Delivery Man

A 24-year-old man is chronically preoccupied by the 
fear that he has run someone over delivering pizzas for 
a local eatery. His anxiety increases as he tries to con-
vince himself that his concerns are unfounded. Finally, 
he returns to the “scene of the crime” and is relieved to 
see that no one is there.

 7.  This is an example of which of the following?
 a.  a brief psychotic disorder

 b.  an obsession with an overlying delusion
 c.  a compulsion with an overlying hallucination
 d.  both an obsession and a compulsion
 e.  a persistent specific phobia

 8.  Which of the following is true regarding the associ-
ation of this disorder with obsessive-compulsive per-
sonality disorder (OCPD)?

 a.  they are identical except that OCPD is more often 
associated with a lifelong pattern of dysfunction

 b.  OCPD is more often associated with frank halluci-
nations and delusions

 c.  the treatment for both disorders is the same
 d.  patients with OCPD are more at ease with their 

behavior and find them not only tolerable but also 
indispensable

 e.  OCPD is more likely to remit with treatment

ANSWERS

 1.  c. This patient has OCD, which consists of 
recurrent obsessions, recurrent compulsions, or 
both. The recurrent obsessions include persistent 
thoughts, impulses, or images that the patient 
attempts to ignore but cannot. In addition, the 
obsessions are not just excessive worries about real-
life problems; the patient also recognizes that these 
obsessions are, in fact, the product of his or her 
own mind. Common obsessions include obsessions 
regarding contamination or illness; violent images; 
fear of harming others or harming oneself; perverse 
or forbidden sexual thoughts, images, or impulses; 
symmetry or exactness; somatic situations; and reli-
gious thoughts.

Compulsions are repetitive behaviors or mental acts that 
the individual feels driven to perform in response to an 
obsession or according to rigid rules. The behavior or 
mental act is aimed at preventing or reducing distress or 
preventing a dreaded event or situation. These behaviors, 
however, are not connected in a realistic manner with 
what they are designed to neutralize or to prevent and are 
clearly excessive. The individual realizes that the compul-
sions are excessive and unreasonable. They cause marked 
distress in the person’s life or significantly interfere with 
the person’s normal routine, occupation, or social activ-
ities. Common compulsions include checking things 
(e.g., door locks, water taps, and the oven), cleaning or 
washing articles or parts of the body, counting objects or 
things, hoarding or collecting articles or things, ordering 
or arranging articles or things, and repeating things (e.g., 
tapping).

CLINICAL CASE MANAGEMENT PROBLEM

List five common obsessions and five common com-
pulsions associated with OCD.
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 2.  d. SSRIs, such as fluvoxamine, have become the drugs 
of choice for treatment of OCD and have replaced clo-
mipramine as the first-line medications for this indi-
cation. Importantly, the doses needed for treatment 
of OCD are often higher than what is needed to treat 
other disorders, such as anxiety or depression.

 3.  e. In addition to pharmacotherapy, CBT techniques 
are also often effective. There are several important 
components to this treatment. Informational inter-
ventions help educate the patient about the diagnosis 
and set the stage for treatment. Exposure and response 
prevention are implemented to break the chronic 
cycles of intrusive obsessions and the anxiety-reducing 
rituals that often follow. Cognitive interventions focus 
on enhancing the specific skills that patients can use to 
reframe cognition distortions such as fear of germs or 
other such obsessions. Studies have consistently shown 
that CBT is as effective as medication for OCD. How-
ever, for most cases of persistent OCD, the use of both 
CBT and medication may be the best approach.

 4.  a. Tourette syndrome is defined as multiple motor 
tics and at least one vocal tic lasting more than 1 year 
and starting before the age of 18 years. Patients with 
OCD are commonly diagnosed with Tourette syn-
drome as a comorbid illness. None of the other disor-
ders described has a link with OCD.

 5.  c. There is a clear genetic link in OCD that passes 
from one generation to the next. The risk to first- 
degree relatives of patients with OCD has been higher 
than the population prevalence in several studies. In 
one case-control family study, the risk was 10.3% 
compared with 1.9% in controls.

 6.  e. The prevalence of OCD is between 2% and 3%. 
The mean age at onset is the mid-twenties, with a 
usual range from late childhood to early adulthood. 
Less than 5% of cases have an onset after the age of 35 
years. Structural abnormalities of the caudate nucleus 

are often seen on MRI in patients with this disor-
der. Although a minority of patients do remit spon-
taneously, most have continued symptoms and more 
than 60% of patients have a chronic course.

 7.  d. Recurrent obsessions or compulsions are the hall-
mark of this disorder. A patient need not present with 
both to be diagnosed. In this case, the patient demon-
strates an obsession characterized by persistent thoughts 
that are experienced as intrusive and that increase his 
anxiety as well as a compulsion to act in such a way as to 
alleviate the anxiety elicited by the obsession.

 8.  d. Because these two disorders share much in com-
mon, they are often confused. The major features of 
OCPD are perfectionism and lack of compromise. 
These patients maintain an inflexible adherence to 
their own strict and often unattainable standards. 
Patients with OCD, on the other hand, have true 
obsessions or compulsions that they experience as 
anxiety provoking, whereas those with OCPD find 
great pleasure despite (and often as a result of) their 
rigid standards and inflexibility.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Some common obsessions are as follows: (1) contam-
ination and illness; (2) fear of harming others or self; 
(3) perverse or forbidden sexual thoughts, images, or 
impulses; (4) violent images; (5) symmetry or exact-
ness; (6) exaggerated health concerns; and (7) reli-
gious thoughts.

Some common compulsions include the following: 
(1) checking things (e.g., doors, locks, and water taps); 
(2) cleaning or washing; (3) counting objects of vari-
ous types; (4) hoarding or collecting objects of various 
types; (5) ordering or arranging articles of various types; 
(6) repeating things (speech and tapping); and (7) com-
mitting some unethical, immoral, or criminal acts.

SUMMARY

 1.  Epidemiology: The measured prevalence rate has been 
estimated to be 2% to 3%.

 2.  Definition: OCD is a mental disorder in which 
obsessions (recurrent distressing thoughts, ideas, 
or impulses) are experienced as both unwanted and 
senseless but at the same time irresistible. Compul-
sions are repetitive, purposeful, intentional behaviors, 
usually performed in response to an obsession, and are 
recognized as unrealistic and unreasonable but also 
instrumental in temporarily relieving anxiety.

   Common obsessions and compulsions are listed in the 
Solution to the Clinical Case Management Problem.

 3.  Treatment
 a.  Nonpharmacologic: Prolonged exposure to ritual- 

eliciting stimuli together with prevention of the 
compulsive response results in desensitization.

 b.  Pharmacologic: SSRIs are the drugs of choice; clo-
mipramine is also effective, but it has more untow-
ard effects. Monoamine oxidase inhibitors and 
alprazolam or other high-potency benzodiazepines 
can also be used.

 4.  Coexisting disorders include the following: (a) other 
anxiety disorders, (b) eating disorders, (c) Tourette 
syndrome, (d) schizophrenia, and (e) separation  anxiety 
in childhood.
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C H A P T ER  146

Attention-Deficit/Hyperactivity 
Disorder

CLINICAL CASE PROBLEM 1

A 6-Year-Old Child Who Is “Always on 
the Go,” “Into Everything,” and “Easily 
Distracted”

A mother brings her 6-year-old son to the office for a 
complete assessment. She states that “there is some-
thing very wrong with him.” He just sprinkled baby pow-
der all over the house, and last night he opened a bottle 
of ink and threw it on the floor. He is unable to sit still at 
school, is easily distracted, has difficulty waiting his turn 
in games, has difficulty in sustaining attention in play 
situations, talks all the time, always interrupts others, 
does not listen when talked to, and is constantly shifting 
from one activity to another. As you enter the examining 
room, the child is in the process of destroying it. On 
examination (whatever you can manage), you discover 
that there are no physical abnormalities demonstrated.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  mental retardation
 b.  childhood depression
 c.  attention-deficit/hyperactivity disorder (ADHD)
 d.  maternal deprivation
 e.  childhood schizophrenia

 2.  Which of the following is (are) associated with the dis-
order described?

 a.  feelings of low self-esteem
 b.  feelings of depression
 c.  impaired interpersonal relationships
 d.  a reduction in life successes
 e.  all of the above

 3.  Who is the person who usually makes this diagnosis?
 a.  the child psychiatrist
 b.  the family physician
 c.  the mother or father

 d.  the schoolteacher
 e.  the grandparents

 4.  The differential diagnosis of this disorder includes 
which of the following?

 a.  adjustment disorder
 b.  bipolar disorder
 c.  anxiety disorder
 d.  childhood schizophrenia
 e.  a, b, and c
 f.  a, b, c, and d

 5.  Which of the following is (are) true regarding the 
prevalence of the disorder?

 a.  prevalence rates are higher in preschool children 
than in school-age children

 b.  affected boys outnumber girls in surveys of school-
age children

 c.  prevalence rates decline as a cohort of children ages 
into adulthood

 d.  a, b, and c
 e.  none of the above

 6.  Which of the following are pharmacologic treatment 
options in the disorder described?

 a.  methylphenidate or its derivatives
 b.  dextroamphetamine or amphetamine derivatives
 c.  magnesium pemoline
 d.  modafinil
 e.  a or b

CLINICAL CASE PROBLEM 2

A 9-Year-Old Boy Who Is Being Treated  
for ADHD

A 9-year-old boy comes in for follow-up of his ADHD. 
In reviewing the chart, you note that the patient is 
taking short-acting methylphenidate twice daily, and 
his mother has noted significant improvement with 
morning classes but a significant problem with hyper-
activity and inattentiveness as the day progresses. 
As you review the comments on his most recent 
report card, you can clearly see that his academic 
performance is stronger in his morning classes. His 
mother is afraid that the treatment is not working well 
enough. In talking to the patient, it becomes apparent 
that he is unhappy with the medication. He says, “I 
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have to go to the nurse and take my medication when 
all of the other kids are playing. Everyone knows I’m 
different.”

 7.  What is the next appropriate step in the management 
of this patient?

 a.  increase the dose of his current medication
 b.  stop the methylphenidate and begin dextroamphet-

amine (Dexedrine)
 c.  reassure the parents and see the patient for follow-up 

in 1 month
 d.  add a selective serotonin reuptake inhibitor (SSRI) 

as an adjunctive treatment
 e.  initiate treatment with a long-acting form of meth-

ylphenidate (Concerta)

One month later, the patient returns to you for follow-up. 
Now his parents report that he is doing quite well through-
out the school day. His teachers are reporting significant 
improvement in focus and attention. However, his parents 
note that his appetite has decreased and it is somewhat dif-
ficult for him to fall asleep.

 8.  What is the most appropriate management at this stage?
 a.  increase the dose of his current medication
 b.  stop the methylphenidate and begin dextroam-

phetamine (Dexedrine)
 c.  begin behavioral therapy
 d.  reassure the parents and recheck the patient in 1 

month
 e.  add an SSRI as an adjunctive treatment

 9.  Which of the following is a pharmacologic treat-
ment alternative for ADHD in patients who do not 
respond to stimulants?

 a.  atomoxetine
 b.  fluoxetine
 c.  guanfacine
 d.  clonidine
 e.  pemoline

 10.  Which of the following disorders often appear 
together in the same individual at various life stages?

 a.  mental retardation, ADHD, and learning disability
 b.  childhood depression, ADHD, and early-onset 

adult schizophrenia
 c.  ADHD, conduct disorder, and antisocial personal-

ity disorder
 d.  adjustment disorder, ADHD, and major depression
 e.  ADHD, bipolar disorder, and conduct disorder

 11.  Which of the following statements regarding the 
effects of stimulants on children, adolescents, and 
adults is (are) correct?

 a.  treatment with stimulants at an early age in chil-
dren with ADHD increases their risk of substance 
abuse and dependence as adults

 b.  normal and hyperactive children, adolescents, and 
adults have similar cognitive responses to compa-
rable doses of stimulants

 c.  normal and hyperactive children, adolescents, and 
adults have similar behavioral responses to compa-
rable doses of stimulants

 d.  b and c
 e.  a, b, and c

CLINICAL CASE PROBLEM 3

A 19-Year-Old College Student  
Who Is Struggling to Succeed

A 19-year-old woman comes in for a routine physical 
examination. She admits she has been under a lot of 
stress in her first year as a college freshman. She says 
that she earned outstanding grades in high school but 
admits that she resigned herself “to working twice as 
hard as everyone else” because, as she says, “I can’t 
stand to do one thing for too long.” She notes that for 
as long as she can remember, she has always been 
“high energy” compared with her friends and siblings 
but believed she was just “a little weird.” In her first year 
of college, she tells you she has been finding it difficult 
to choose her classes and organize her schedule. She 
says, “There’s so much to do, it’s overwhelming. It’s not 
like in high school, where they give you a schedule and 
you just go from one class to another.” As you exam-
ine her, you notice that she is fidgeting and her speech 
seems slightly pressured. Her vital signs are within nor-
mal limits, and her physical examination is unremarkable, 
including normal thyroid-stimulating hormone level.

 12.  Which of the following statements regarding this 
case is true?

 a.  this patient cannot have ADHD given her aca-
demic success while untreated in the past

 b.  ADHD cannot be diagnosed in patients older than 
18 years

 c.  because of her age, this patient would be unlikely 
to benefit from medication

 d.  most children with ADHD “outgrow” their diag-
nosis as they become adults

 e.  the diagnosis of adults with ADHD is increasing in 
frequency

 13.  Which of the following statements regarding the 
treatment of this case is true?

 a.  adult ADHD patients receive nearly one third of 
all prescriptions written for this disorder

 b.  the majority of prescriptions written for this disor-
der are for children 5 to 9 years old

 c.  the number of prescriptions written for the treat-
ment of ADHD has declined in recent years

 d.  all patients with ADHD and school difficulties 
must be formally tested for learning disability 
before treatment with medication
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 e.  although a genetic link has been established, there 
is no known prenatal environmental risk factor for 
ADHD

ANSWERS

 1.  c. This child has ADHD. Diagnostic criteria from 
the Diagnostic and Statistical Manual of Mental Disor-
ders, 5th edition (DSM-5), for ADHD require a pat-
tern of behavior that appears no later than the age of 
12 years, has been present for at least 6 months, and is 
excessive for age and intelligence. The symptoms of 
the disorder are divided into inattention and hyper-
activity-impulsivity; either must be present often, 
although not necessarily all of the time or in every 
situation. Either six inattention symptoms or six 
hyperactivity symptoms are required for the diagno-
sis in children. In adults and older adolescents, only 
five symptoms are required for the diagnosis.

For a diagnosis of inattention, most of the following 
symptoms must be present: (1) does not pay attention 
to details or makes careless mistakes; (2) has difficulty 
sustaining attention; (3) does not seem to listen when 
spoken to; (4) does not follow through on instructions 
and fails to finish; (5) has difficulty organizing tasks or 
activities; (6) avoids, dislikes, or is reluctant to engage 
in tasks that require sustained mental effort; (7) loses 
things; (8) is easily distracted by stimuli; and (9) is 
forgetful.

For a diagnosis of hyperactivity-impulsivity, most of 
the following symptoms must be present: (1) fidgets or 
squirms; (2) leaves seat when staying put is expected; (3) 
inappropriately runs about or climbs; (4) has difficultly 
in quietly engaging in leisure activities; (5) seems “on 
the go” or “driven by a motor”; (6) talks excessively; (7) 
bursts out answers before questions are asked; (8) has dif-
ficulty waiting for his or her turn; and (9) interrupts or 
intrudes.

 2.  e. Commonly associated features of ADHD are low 
self-esteem, feelings of depression, feelings of demor-
alization, and lack of ability to take responsibility for 
one’s actions. In social situations, these young chil-
dren are immature, bossy, intrusive, loud, uncooper-
ative, out of synchrony with situational expectations, 
and irritating to both adults and peers. Children with 
ADHD are more likely to sustain severe injuries than 
are those without ADHD.

 3.  d. The most common person to make the diagnosis 
of ADHD is the schoolteacher. There is considerable 
controversy concerning the fact that many children 
who are hyperactive take medication because of the 
remarks or diagnosis of the schoolteacher. There may 
be some validity to this concern [?]. Inexperienced or 
overly critical teachers may in fact confuse normal 
age-appropriate overactivity with ADHD. However, 
on the basis of a study by the Centers for Disease 
Control and Prevention, the rate of parent-reported 
ADHD among children between the ages of 4 and 
17 years is increasing. Between 2003 and 2007, there 
was a 22% increase in parent reporting from 7.8% to 
9.5%.

 4.  e. The differential diagnosis of ADHD includes 
the following: (1) adjustment disorder (an identifi-
able stressor is identified at home and the duration 
of symptoms is less than 6 months); (2) anxiety dis-
order (instead of or in addition to the diagnosis of 
ADHD); (3) bipolar disorder (bipolar disorder in 
children may be manifested as a chronic mixed affec-
tive state marked by irritability, overactivity, and 
difficulty concentrating); (4) mental retardation; (5) 
a specific developmental disorder; (6) drugs (pheno-
barbital prescribed for children as an anticonvulsant 
and theophylline prescribed for asthma); (7) systemic 
disorders (hyperthyroidism); and (8) other disruptive 
behavioral disorders, including oppositional defiant 
disorder (ODD) and conduct disorder. The differen-
tial diagnosis of ADHD does not include childhood 
schizophrenia.

 5.  d. Some studies suggest that between 14% and 
20% of preschool and kindergarten boys and approx-
imately one third as many girls have ADHD. In ele-
mentary school studies, 3% to 10% of students have 
ADHD symptoms. Affected boys outnumber girls 
until young adulthood, when women predominate.

 6.  e. The pharmacologic agents of choice for the man-
agement of ADHD are the stimulant medications (1) 
methylphenidate or derivatives and (2) dextroam-
phetamine or amphetamine derivatives.

As many as 96% of children with ADHD have at least 
some positive behavioral response to stimulants, of which 
methylphenidate and dextroamphetamine are the two 
tried and true medications. Both are available in various 
formulations, including longer acting derivatives. Meth-
ylphenidate is available in short-acting (Ritalin), inter-
mediate-acting (Ritalin-SR), and long-acting (Concerta) 
preparations. Dextroamphetamine is also available as 
short-acting (6 to 8 hours; Dexedrine and Adderall) and 
long-acting (Dexedrine spansules and Adderall XR) for-
mulations. Unfortunately, side effects may limit efficacy 
or require discontinuation of medication in some chil-
dren. Lower weight-adjusted doses may be required for 

CLINICAL CASE MANAGEMENT PROBLEM

Part A: List four psychiatric disorders that are associ-
ated with ADHD.

Part B: List five parental behaviors, disorders, or situ-
ations that may be associated with ADHD.

Part C: Comment on the association between ADHD 
and schoolteachers.
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both preschool children and adolescents than for school-
age children, with a greater likelihood of side effects and 
somewhat lower therapeutic efficacy.

Pemoline was removed from the market because of 
liver toxicity and should not be used. Atomoxetine, an 
inhibitor of presynaptic norepinephrine, is also less effec-
tive than stimulants but is an option for some patients. 
The tricyclic antidepressant bupropion is also sometimes 
effective, but it is not approved by the United States Food 
and Drug Administration for treatment of ADHD.

 7.  a. Although the dosing of short-acting stimulants 
may offer some flexibility in treatment, the long- 
acting stimulants tend to increase adherence. The 
administration of short-acting medications can be 
timed to correspond to certain of the child’s activ-
ities. Long-acting medications obviate the need for 
doses during the school day while minimizing the 
decreased effect of the short-acting formulations at 
the end of the school day. Randomized trials directly 
comparing methylphenidate and dextroamphet-
amine have shown similar benefits from the two 
medications but more frequent mild side effects with 
dextroamphetamine.

 8.  a. Anorexia, mild weight loss, and early insomnia 
are all common side effects of the stimulants pre-
scribed for ADHD. Whereas the short-acting agents 
can be timed to minimize the effect on sleep, the 
long-acting formulations are more difficult to adjust. 
As in this case, there is often a tradeoff between ease 
of administration, which may increase adherence, 
and the common side effects that may occur. Alterna-
tive medication options are available, such as atomox-
etine, clonidine, and antidepressant medication, but 
none have been shown to be as effective as stimulants. 
Reassurance and close follow-up may be all that is 
necessary in a case such as this, in which side effects 
are mild and symptoms have come under control.

 9.  a. Atomoxetine, a norepinephrine reuptake inhib-
itor, is approved for treatment of ADHD. Studies 
indicate that 58% to 64% of children treated during 
a 6- to 12-week period achieved 25% to 30% or 
greater improvement in symptoms. Reports of severe 
liver injury (which apparently reversed after drug ces-
sation) have led to the addition of a bolded warning 
to the label indicating that atomoxetine should be 
discontinued in patients with jaundice or laboratory 
evidence of liver injury. Seizures and prolonged QT 
intervals corrected for heart rate are reported with 
overdoses of atomoxetine but not with therapeutic 
doses. The tricyclic antidepressants imipramine and 
desipramine and the alpha-adrenergic agonist clon-
idine are not often used in the treatment of ADHD 
because of concerns about cardiac effects and the 
availability of safe, effective medications described 

previously. The stimulant pemoline remains available 
but is no longer recommended on the basis of reports 
of fatal hepatotoxicity.

 10.  c. ADHD commonly leads to conduct disorder. 
Adolescents who have conduct disorder are predis-
posed to the development of antisocial personality 
disorder or alcoholism as adults.

 11.  c. Normal and hyperactive children, adolescents, 
and adults have similar cognitive and behavioral 
responses to comparable doses of stimulants. Stimu-
lants do not have a paradoxical sedative action. Stud-
ies confirm that the use of stimulants in children with 
ADHD does not lead to substance abuse or depen-
dence in adulthood. In fact, children with untreated 
ADHD have an increased risk of substance depen-
dence into adulthood compared with children who 
have been treated with stimulants appropriately.

 12.  e. Once considered a disorder of the elementary 
school years that children “outgrew” during adoles-
cence as their brains matured, ADHD is now thought 
to persist into adulthood, impairing functioning, in 
approximately 50% of cases. Adults often turn to psy-
chiatrists or primary care physicians for help with dif-
ficulties at work or in personal relationships and are 
told for the first time that they have ADHD. At a clinic 
for adults with the disorder at Massachusetts General 
Hospital in Boston, the average age of patients receiv-
ing treatment is 40 years. ADHD can be diagnosed 
in adults older than 18 years when there is evidence 
of behavior congruent with the diagnosis beginning 
before the age of 7 years. Medication is equally effica-
cious in children and adults for this disorder.

 13.  a. Prescriptions given to people 19 years of age or 
older for eight drugs commonly used in ADHD have 
increased 90% in recent years. Adults now receive 
approximately one third of all prescriptions for these 
drugs. At least seven genes are thought to influence 
the susceptibility to ADHD, and neurotransmitters 
such as dopamine, norepinephrine, and serotonin are 
considered to play a role in the disorder. Prenatal 
environmental factors, such as pregnancy or deliv-
ery complications, prematurity, and fetal exposure to 
alcohol or tobacco, also appear to be risk factors.

The use of both quantitative and qualitative data has 
supplied a rich and complex understanding of the grow-
ing national trend of illegal ADHD stimulant use. Spe-
cifically, findings highlight how easy it is for subjects to 
obtain stimulants, how little health information illicit 
users have about stimulants, how academic stress cre-
ates a fertile context for stimulant use, and how a small 
number of prescribed users (4%) supply the majority of 
illegal users with their stimulants. Adderall sales in the 
United States increased more than 3100% between 2002 
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and 2005 according to an article in the Washington Post. 
Although exact figures are unknown, the Addiction Journal 
reported misuse of ADHD medications by an expected 

one in four college students. College students between 
the ages of 18 and 22 years were also reported to be twice 
as likely as nonstudents to abuse Adderall.
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SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Part A
Four psychiatric disorders associated with ADHD are 
(1) childhood depression, (2) conduct disorder, (3) ODD, 
and (4) alcoholism.
Part B
Five parental behaviors, disorders, or situations that 
may be associated with ADHD are as follows: (1) pro-
viding attention to problem behavior and ignoring good 
behavior, (2) parental modeling (impulsivity and rule 
breaking), (3) parental marital conflict, (4) family poverty, 
and (5) inheritance (genetic predisposition).
Part C
The relationship between ADHD and schoolteacher 
input in many cases is that the diagnosis of ADHD is 
made by the teacher, not by the physician. Instead of 
carefully considering the diagnostic criteria elaborated 

in the DSM-IV, the physician may simply accept the word 
of the schoolteacher and begin treatment with stimulant 
medication. The basic problem is the inability, in some 
cases on the part of the schoolteacher and ultimately on 
the part of the physician, to distinguish between ADHD 
and normal appropriate-for-age overactivity. Most 
school systems in the United States by law provide for 
a comprehensive developmental assessment by a child 
study team of professionals. These evaluations provide 
important information for the physician, and they com-
plement the medical assessment. Physicians and other 
clinicians must learn to work in tandem with school sys-
tems and parents to provide optimal diagnosis and care 
to patients with ADHD. High levels of communication 
among all parties are essential.

SUMMARY

 1.  Prevalence: highest in preschoolers, 7% of school-
age children; decreases with age; boys predominate; 
between 18% and 35% of affected children have an 
additional psychiatric disorder.

 2.  Signs and symptoms: See the diagnostic criteria 
described in answer 1.

 3.  Treatment
 a.  Nonpharmacologic: Behavior modification can 

improve both academic achievement and behav-
ioral compliance if they are targeted specifically.

 b.  Pharmacologic
 i.  First choice: stimulants, such as methylpheni-

date, dextroamphetamine, or derivatives
 ii.  Second choice: desipramine, clonidine, or 

guanfacine

 c.  Stepwise therapy
 i.  Begin first stimulant (usually methylphenidate).
 ii.  Increase dose gradually.
 iii.  End of dose failure: Consider another one of 

the two recommended stimulants.
 iv.  Failure: Switch to nonstimulant.
 d.  Length of time and dosing
 i.  Consider early morning and noon dosing.
 ii.  Consider “drug holidays” on weekends and 

vacations.
 iii.  Use for as long as needed.

http://www.cdc.gov/ncbddd/adhd/facts.html
http://www.cdc.gov/ncbddd/adhd/facts.html
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C H A P T ER  147

Conduct Disorder and 
Oppositional Defiant Disorder

CLINICAL CASE PROBLEM 1

A 13-Year-Old Child with Repeated Offenses

A 13-year-old boy is brought in by police officers to the 
emergency department, where his parents soon arrive. 
He was placed under arrest and charged with destruc-
tion of property as well as assault and battery after police 
arrived at the scene and found the patient beating the 
owner of a liquor store with a baseball bat. According to 
police, the patient cut his arm on a piece of glass while 
jumping through a store window in an attempt to evade 
arrest. The police officer tells you, “We know this one … 
he’s a regular customer of ours. We’ve had him down at 
juvenile hall more times than I can count.” The patient’s 
parents tell you that his aggressive behavior started in 
the past couple of years: “Sure, he would argue and fight 
with us when he was younger, but he didn’t start getting 
arrested until he was about eleven.” His parents recount 
a number of disturbing instances of cruelty to animals, 
leading to the death or maiming of several neighborhood 
cats. After an examination, you note that his wounds are 
not serious. His vital signs are within normal limits. The 
patient appears cheerful and unconcerned. He is worried 
about getting the blood off of his favorite baseball bat 
more than about the fate of the man he injured.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this case?
 a.  conduct disorder
 b.  childhood depression
 c.  attention-deficit disorder
 d.  sociopathy, not otherwise specified
 e.  bipolar disorder

 2.  The diagnosis of conduct disorder is made when which 
of the following criteria is (are) fulfilled?

 a.  repetitive and persistent patterns of behavior that 
violate the rights of others

 b.  stealing
 c.  lying
 d.  vandalism
 e.  a and any two of b, c, and d

 3.  Which of the following disorders often appear together 
in the same individual at various life stages?

 a.  mental retardation, attention-deficit/hyperactivity 
disorder (ADHD), and learning disability

 b.  childhood depression, ADHD, and early-onset 
adult schizophrenia

 c.  ADHD, conduct disorder, and antisocial personal-
ity disorder

 d.  adjustment disorder, ADHD, and major depression
 e.  ADHD, bipolar disorder, and conduct disorder

 4.  Conduct disorder appears to result from an interaction 
of which of the following factors?

 a.  temperament
 b.  attention to problem behavior and ignoring of good 

behavior
 c.  association with a delinquent peer group
 d.  a and c
 e.  a, b, and c

 5.  What is the most common reason for referral to either 
a child psychiatry service or an adolescent psychiatry 
service?

 a.  conduct disorder
 b.  ADHD
 c.  oppositional defiant disorder (ODD)
 d.  childhood-adolescent depression
 e.  childhood-adolescent schizophrenia

 6.  Which treatment(s) is (are) used to manage symptoms 
of this disorder?

 a.  behavioral therapy
 b.  mood stabilizers
 c.  alpha agonists
 d.  beta blockers
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 7-Year-Old Boy with “Bad Behavior”

A 7-year-old boy is brought in by his parents, who 
say, “Doctor, you have to help us … we’re at our 
wit’s end!” They tell you that their young son’s “bad 
behavior” started after just 3 months in preschool at 
the age of 4 years. His teacher complained that he 
refused to follow directions and was unable to sustain 
attention to tasks. His parents tell you that during the 
past 2 years, he has been increasingly oppositional 
at home, so much so that they have been unable to 
get any babysitter to return for a second time. He 
is regularly argumentative and disrespectful to his 
parents and seems to go out of his way to do the 
opposite of what his parents or teachers ask of him. 
His parents tell you that “he seems angry all the time 
and still throws temper tantrums like you wouldn’t 
believe!”

 7.  What is the most likely diagnosis in this case?
 a.  major depression
 b.  childhood anxiety disorder
 c.  ODD
 d.  mental retardation
 e.  antisocial personality disorder
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 8.  Which of the following statements is false regarding 
the disorder described in this case?

 a.  the prevalence of this disorder is between 2% and 16%
 b.  before puberty, the disorder is more prevalent in 

boys than in girls; after puberty, the prevalence is 
similar between the sexes

 c.  25% of children diagnosed with this disorder no 
longer meet the criteria in adulthood

 d.  aggressive treatment with medication is the main-
stay of treatment

 e.  all of the above are true

 9.  What is the best definition of the term oppositional defi-
ant disorder?

 a.  chronic behavior patterns in children and adoles-
cents that are more severe than those in conduct 
disorder

 b.  chronic behavior patterns in children and adoles-
cents that result in serious violation of the law and 
incarceration

 c.  chronic behavior patterns in children and adoles-
cents that are less severe than those seen in conduct 
disorder

 d.  a and b
 e.  none of the above

ANSWERS

 1.  a. This patient has conduct disorder. The average age 
at onset is 10 to 12 years in boys and 16 years in girls, 
although the majority of children with this disorder 
are boys. Conduct disorder and oppositional defiant 
disorder (ODD) are two significant personality disor-
ders diagnosed during childhood and adolescence.

 2.  e. The diagnosis of conduct disorder requires a 
repetitive and persistent pattern of behavior that 
violates the basic rights of others or age-appropriate 
rules of society, manifested by at least three of the fol-
lowing behaviors: (1) stealing, (2) running away from 
home, (3) staying out after dark without permission, 
(4) lying so as to “con” people, (5) deliberately setting 
fires, (6) repeatedly being truant (beginning before 
the age of 13 years), (7) vandalizing, (8) being cruel 
to animals, (9) bullying, (10) being physically aggres-
sive, and (11) forcing someone else into sexual activ-
ity. Conduct disorder is a purely descriptive label for 
a heterogeneous group of children and adolescents. 
Many of these individuals also lack appropriate feel-
ings of guilt or remorse, empathy for others, and a 
feeling of responsibility for their own behavior.

 3.  c. ADHD commonly leads to conduct disorder. 
Adolescents who have conduct disorder are predis-
posed to the development of antisocial personality 
disorder or alcoholism as adults.

 4.  e. Conduct disorder appears to result from an interac-
tion among the following factors: (1) temperament, (2) 
parents who provide attention to problem behavior and 
ignore good behavior, (3) association with a delinquent 
peer group, (4) a parent “role model” of impulsivity and 
rule-breaking behavior, (5) genetic predisposition, (6) 
marital disharmony in the family, (7) placement outside 
of the home as an infant or toddler, (8) poverty, and (9) 
low intelligence quotient or brain damage.

 5.  a. The most common reason for referral to a child 
or adolescent psychiatry clinic or hospital is conduct 
disorder.

 6.  e. Although behavioral therapy is the mainstay for 
treatment of the core symptoms of conduct disorder, 
target symptoms such as aggression and agitation may 
be treated with medications such as alpha agonists, 
mood stabilizers, beta blockers, and antipsychotics. 
Of course, it is also crucial to identify and to treat 
comorbid disorders.

 7.  c. This patient has ODD. This disorder is charac-
terized by a pattern of negativistic, hostile, and defiant 
behavior lasting at least 6 months, during which four 
(or more) of the following are present: (1) often loses 
temper, (2) often argues with adults, (3) often actively 
defies or refuses to comply with adults’ requests or 
rules, (4) often deliberately annoys people, (5) often 
blames others for his or her mistakes or misbehavior, 
(6) is often touchy or easily annoyed by others, (7) is 
often angry and resentful, and (8) is often spiteful or 
vindictive. Consider a criterion met only if the behav-
ior occurs more frequently than is typically observed 
in individuals of comparable age and developmental 
level. Also, if the patient meets the criteria for conduct 
disorder, then the conduct disorder becomes the pri-
mary diagnosis.

 8.  d. In the case of ODD, behavioral therapy is the 
mainstay of treatment. Medications are rarely used for 
ODD. The prevalence of this disorder is between 2% 
and 16%. Before puberty, the disorder is more preva-
lent in boys than in girls; after puberty, prevalence is 
similar between the sexes. As mentioned previously, 
25% of children diagnosed with this disorder no lon-
ger meet the criteria in adulthood.

 9.  c. ODD is often seen as a milder form of conduct 
disorder. Although many children who are diagnosed 
as having ODD are at risk for development of conduct 
disorder, 25% will resolve their symptoms of ODD as 
they become adults.

CLINICAL CASE MANAGEMENT PROBLEM

Part A: List four categories of behavior that corre-
spond to conduct disorder.

Part B: Describe the relationship between conduct 
disorder and antisocial personality disorder.
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SUMMARY

Conduct Disorder
 1.  Prevalence: It is estimated at 3% to 7%; males 

predominate.
 2.  Signs and symptoms: See the criteria listed in answer 

2. Conduct disorder is the most common reason for 
referral to a child or adolescent psychiatry service.

 3.  Treatment
 a.  Nonpharmacologic: Cognitive-behavior modifica-

tion (when used together) is the most effective non-
pharmacologic therapy.

 b.  Pharmacologic: Lithium is used for severe 
impulse aggression. Carbamazepine is used for 
severe impulse aggression accompanied by emo-
tional lability and irritability. Propranolol is used 
for uncontrollable rage reactions, especially in 
association with impulse aggression. Neuroleptics 
(e.g., haloperidol) may reduce aggression, hos-
tility, negativism, and explosiveness in severely 
aggressive children, and antidepressants may 
help if the conduct disorder is secondary to major 
depression.

Oppositional Defiant Disorder
 1.  Prevalence: It is 6% to 10%; males predominate.
 2.  Differential diagnosis: “stubbornness”
 3.  Signs and symptoms: It is best described simply as a 

less severe form of conduct disorder.
 4.  Treatment
 a.  Nonpharmacologic: An operant approach using 

environmental positive and negative contingencies 
to increase or decrease the frequency of behavior is 
most useful.

 b.  Pharmacologic: If ADHD and ODD coexist, treat 
with stimulant medication.

 5.  Possible progression: ADHD to conduct disorder or 
ODD to antisocial personality disorder to alcoholism

 6.  Major differential diagnosis of disruptive behavior 
disorders includes the following: (a) major depressive 
illness, (b) bipolar affective disorder, (c) anxiety disor-
der, (d) mental retardation, (e) specific developmental 
disorder, (f) adjustment disorder, (g) pharmacotherapy 
(phenobarbital and theophylline), and (h) systemic dis-
orders (hyperthyroidism).

SOLUTION TO THE CLINICAL CASE MANAGEMENT PROBLEM

Part A
The four categories of behavior that correspond to 
conduct disorder are as follows: (1) aggression toward 
people or animals, (2) destruction of property, (3) deceit-
fulness or theft, and (4) serious violations of rules.
Part B
Many of the symptoms of antisocial personality disorder 
overlap with those of conduct disorder. Not surprisingly, 

some history of symptoms of conduct disorder occurring 
before the age of 15 years is required to establish the diag-
nosis of antisocial personality disorder. The two disorders 
are considered to be on a continuum of antisocial behavior.
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C H A P T ER  148

Diagnosis and Management  
of Schizophrenia

CLINICAL CASE PROBLEM 1

A 21-Year-Old Man Brought to the Emergency 
Department by the Paramedics

A 21-year-old man is brought to the emergency 
department by paramedics and accompanied by his 
parents. The patient’s father tells you that up until 
approximately 1 year ago, the patient was doing well 
in his studies at the local college. After suddenly 
dropping all of his classes, he returned home and 
has essentially locked himself in his room for the past 
year. He eats all of his meals there and rarely leaves. 
Approximately 1 week ago, the patient began telling 
his parents that aliens were planning to invade the 
planet. He said, “They’re coming … they can read our 
thoughts and they know everything about us. They’re 
just waiting for the right moment. We have to protect 
ourselves!” This morning, after spending most of the 
evening lining the walls and ceiling of his bedroom 
with aluminum foil, he requested that his parents take 
him to the airport “to prove that the aliens have put 
transmitters in my brain, and yours too!” At the air-
port, he began shouting and insisting that he be let 
through the metal detector: “Once I show you what 
they’ve put in my brain, you have to take me to the 
hospital to cut it all out!”

In the emergency department, the patient stares 
straight ahead and refuses to answer any questions. 
The silence is interrupted only occasionally as the 
patient slowly repeats, “You must obtain a computerized 
tomography (CT) scan of my head. You must remove 
the hardware and decipher the alien code before they 
land, or the planet will be doomed. Heed this warning or 
ignore it at your peril.”

The patient had a job at a local hardware store 
but was fired 6 months ago when he started to build 
“interstellar communication deflectors” out of roof-
ing materials and PVC pipe, which he placed in var-
ious locations in the store parking lot. It was at that 
point that he locked himself in his room for good. He 
experienced episodes of major depression as a child. 
Other significant history includes enuresis, encopresis, 
and separation anxiety as a child. The father assures 
you that his son is taking no drugs, prescription or 
otherwise.

The mental status examination of this patient is 
difficult to complete because the patient is uncooper-
ative with testing and is mute for prolonged periods. 
The patient’s vital signs are normal, as is the rest of the 
physical examination except for the aluminum foil the 
patient has layered under his clothing.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient at this 
time?

 a.  schizoaffective disorder
 b.  schizophrenia
 c.  schizophreniform disorder
 d.  bipolar disorder
 e.  delusional disorder

 2.  Of the following features, which one is most sugges-
tive of the diagnosis?

 a.  disorganized speech
 b.  delusions
 c.  hallucinations
 d.  the presence of both positive and negative symptoms
 e.  disorganized or catatonic behavior

 3.  Approximately what percentage of patients with the 
disorder described in this case eventually commit 
suicide?

 a.  1%
 b.  5%
 c.  10%
 d.  15%
 e.  20%

 4.  The differential diagnosis of this disorder includes 
which of the following?

 a.  bipolar disorder
 b.  schizoaffective disorder
 c.  delusional disorder
 d.  brief psychotic disorder
 e.  all of the above

 5.  Which of the following is not considered a good prog-
nostic factor in this disorder?

 a.  good premorbid functioning
 b.  age at onset between 20 and 25 years
 c.  stable occupational record
 d.  higher socioeconomic status
 e.  male gender

 6.  Which of the following is not true regarding this 
disorder?

 a.  80% of patients do not have a parental history of 
the same disorder

 b.  there is a lifetime risk of 13% in children who have 
one parent with this disorder

 c.  there is a lifetime risk of 35% to 40% in children 
who have two parents with this disorder

 d.  there is a concordance rate among monozygotic 
twins of 50%, and the rate is 9% for dizygotic twins 
and siblings

 e.  there is a strong association between advanced 
maternal age and this disorder
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A patient comes to the family physician’s office with 
symptoms almost identical to those of the patient described  
in Clinical Case Problem 1. However, the time from the 
beginning of the illness (the onset of the first symptom) to 
the termination of all symptoms is only 4 months.

 7.  What is the most likely diagnosis in this patient?
 a.  schizophrenia
 b.  schizoaffective disorder
 c.  schizophreniform disorder
 d.  bipolar disorder
 e.  brief psychotic disorder

A patient develops acute psychiatric symptoms much 
like those described in Clinical Case Problem 1 but in 
whom the symptoms of depression or mania are more 
prominent than the psychotic symptoms.

 8.  This patient has most likely developed which of the 
following conditions?

 a.  schizophrenia
 b.  schizoaffective disorder
 c.  schizophreniform disorder
 d.  bipolar disorder
 e.  brief psychotic disorder

 9.  Disturbances in which of the following pairs of neu-
rotransmitter systems are implicated most clearly in 
the pathogenesis of the condition described in Clini-
cal Case Problem 1?

 a.  serotonin-dopamine
 b.  serotonin-norepinephrine
 c.  serotonin–γ-aminobutyric acid (GABA)
 d.  acetylcholine-dopamine
 e.  acetylcholine-GABA

 10.  Which of the following drugs is the best choice for 
the patient described in Clinical Case Problem 1?

 a.  risperidone
 b.  clozapine
 c.  haloperidol
 d.  lithium carbonate
 e.  fluoxetine

 11.  Which of the following antipsychotic medications is 
least likely to lead to weight gain or an increased risk 
of metabolic syndrome?

 a.  olanzapine
 b.  risperidone
 c.  clozapine
 d.  aripiprazole
 e.  quetiapine

 12.  Which test(s) is (are) indicated in the diagnostic 
workup of new-onset psychosis?

 a.  complete blood count (CBC)
 b.  complete chemistry profile

 c.  thyroid function tests
 d.  head computed tomography (CT) or magnetic 

resonance imaging (MRI) scan
 e.  all of the above

 13.  Which of the following evidence-based psycho-
social interventions integrated with psychophar-
macologic strategies has (have) been shown to 
most effectively help individuals with this disorder 
recover?

 a.  supported employment
 b.  assertive community treatment
 c.  cognitive-behavioral therapy
 d.  family interventions
 e.  all of the above

ANSWERS

 1.  e. The most likely diagnosis in this patient is 
schizophrenia. The following features characterize 
schizophrenia:

 1.  Psychotic symptoms, including at least two of 
the following symptoms, present for at least 1 
month: (a) hallucinations, (b) delusions, (c) dis-
organized speech (incoherence and evidence of a 
thought disorder), or (d) disorganized or catatonic 
behavior

 2.  Negative symptoms (flattening of affect and lack 
of motivation)

 3.  Impairment in social or occupational functioning
 4.  Duration of the illness for at least 6 months
 5.  Symptoms not primarily a result of a mood disor-

der or schizoaffective disorder
 6.  Symptoms not caused by a medical, neurologic, or 

substance-induced disorder

 2.  d. The feature most suggestive of schizophrenia is 
the presence of both positive and negative symptoms.

Positive symptoms include the psychotic symptoms 
described in answer 1. The dramatic symptoms of hallu-
cinations and delusions are the most reliably recognized 
symptoms of the illness.

Negative symptoms include the flattening of affect 
(emotional blunting), apathy, and the lack of motiva-
tion. Negative symptoms are sometimes called deficit 
symptoms.

 3.  c. Between 9% and 13% of patients with schizo-
phrenia ultimately commit suicide. Often, this is 
related to a comorbid depression or anxiety, or 
patients may respond to command-type auditory hal-
lucinations that tell them to harm themselves.

CLINICAL CASE MANAGEMENT PROBLEM

Describe the differential diagnosis of psychosis.
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 4.  e. The differential diagnosis of schizophrenia 
includes the following:

 1.  Delusional disorder: A delusional disorder is a 
condition in which the patient has a delusion last-
ing for at least 1 month in the absence of promi-
nent hallucinations or bizarre behaviors.

 2.  Brief psychotic disorder: A brief psychotic disor-
der is characterized by a relatively sudden onset of 
psychosis that lasts from a few hours to a month 
with a quick return to normal premorbid func-
tioning thereafter.

 3.  Schizoaffective disorder: A schizoaffective disor-
der is a psychotic disorder that is differentiated 
from schizophrenia by either depressive symp-
toms or manic symptoms that are prominent and 
consistent features of a patient’s long-term psy-
chotic illness (see answer 8). In contrast, a schizo-
phreniform disorder is a disorder displaying the 
signs and symptoms of schizophrenia but lasting 
less than 6 months (see answer 7).

 4.  Bipolar disorder is distinguished from schizophre-
nia by a history of discrete mood-disordered epi-
sodes (mania and depression). Psychosis is present 
only during the mood episodes. During periods of 
euthymia (normal mood), no psychotic symptoms 
are present.

 5.  Psychotic disorder caused by a general medical 
condition.

 6.  A substance-induced psychotic disorder: Sub-
stances commonly associated with this condition 
include amphetamines, cocaine, various “designer 
drugs,” and hallucinogens.

 5.  e. A better prognosis for schizophrenia is portended 
by an onset between the ages of 20 and 25 years, in 
a patient with a higher socioeconomic status, and in 
a patient with good premorbid function including 
a good work history. Female gender is also consid-
ered a better prognostic factor compared with male 
gender.

 6.  e. Advanced paternal age is considered a risk factor 
for schizophrenia. There is an increasing lifetime risk 
directly related to the number of parents who also 
have the disorder. Twin studies clearly demonstrate 
the heritability of schizophrenia, and a child has a 9% 
lifetime risk if a sibling has schizophrenia.

 7.  c. A patient who meets the Diagnostic and Statistical 
Manual of Mental Disorders, 5th edition, criteria for 
schizophrenia but whose symptoms last for a period 
shorter than 6 months is classified as having schizo-
phreniform disorder. Patients with schizophreniform 
disorder can be classified as those with or without 
good prognostic features. Good prognostic features 
include an acute onset, good premorbid functioning, 
and the absence of a flat affect. Patients without good 

prognostic features are more likely to have a condi-
tion that persists longer than 6 months. When symp-
toms persist past this point, the diagnosis is changed 
to schizophrenia.

 8.  b. This patient has a schizoaffective disorder. A 
schizoaffective disorder is usually diagnosed when 
depressive or manic symptoms are a prominent and 
consistent feature of a patient’s long-term psychotic 
illness. The diagnosis can be substantiated if the 
longitudinal course is consistent with schizophrenia 
and if residual psychotic symptoms persist when the 
patient is not depressed or manic for a period of at 
least 2 weeks. If, however, the psychotic symptoms 
are present only when the patient is depressed or 
manic and the patient has a relatively good interim 
functioning between episodes, the patient should be 
considered to have a primary mood disorder (either a 
major depressive disorder with psychotic features or 
a bipolar disorder).

 9.  a. The neurochemical basis of schizophrenia is 
not understood. However, medications that block 
some dopamine receptors (D2 and D4) and some 
serotonin receptors (5-HT2) ameliorate symptoms 
of the illness. Drugs that stimulate dopamine recep-
tors (e.g., amphetamines) can produce psychotic 
symptoms. Drugs that stimulate serotonin recep-
tors, such as lysergic acid diethylamide (LSD), cause 
hallucinations.

 10.  a. Clozapine and newer antipsychotic medications, 
including risperidone, olanzapine, and quetiapine, 
present advantages over older agents and should be 
used as drugs of first choice. These medications have 
minimal or absent extrapyramidal movement side 
effects and may also be more effective for treatment 
of negative symptoms of schizophrenia. In addition to 
blockade of dopamine receptors, newer antipsychotic 
medications block serotonin (5-HT2) receptors. Sim-
ilar to newer antipsychotic medications, clozapine 
blocks both dopamine and serotonin receptors, has 
no movement side effects, and may be effective for 
negative symptoms of schizophrenia. However, it 
has a 5% incidence of seizures and a 1% incidence 
of agranulocytosis. Therefore, it is not used as a first-
line medication.

 11.  e. Compared with the general population, people 
with schizophrenia have up to a 20% shorter life 
span, with cardiovascular disease the leading cause 
of death. Results from the clinical antipsychotic tri-
als of intervention effectiveness provide further evi-
dence of the metabolic risk associated with different 
atypical antipsychotics. Clozapine and olanzapine 
treatment can produce substantial weight gain and an 
increased risk of associated metabolic disturbances. 



CHAPTER 148  Diagnosis and Management of Schizophrenia 735

Risperidone and quetiapine treatment can produce 
weight gain and appear to increase metabolic risk. 
Aripiprazole confers little or no weight gain or risk 
for adverse metabolic changes. It is crucial for pri-
mary care professionals to increase awareness of how 
to appropriately manage the metabolic risks associ-
ated with psychiatric medications.

 12.  e. Blood tests such as a CBC, serum chemistry panel 
(including electrolyte, glucose, blood urea nitrogen, 
creatinine, calcium, and phosphate levels), liver func-
tion tests, thyroid function tests, urinalysis, and urine 
toxicology screen are obtained routinely. Sexually 
transmitted disease screening for syphilis and human 
immunodeficiency virus infection is strongly recom-
mended. Electrocardiography will rule out cardiac 
disorders. Imaging studies, such as CT and MRI of 
the head, are useful in ruling out organic disease.

Other imaging techniques, including single-photon 
emission computed tomography and positron emission 
tomography, can provide information on blood flow and 
metabolism in the brain but are not done routinely. Blood 
levels of therapeutic medications are obtained if appro-
priate. On occasion, additional tests, such as sleep-de-
prived electroencephalography or lumbar puncture, are 
indicated.

 13.  e. Although schizophrenia is categorized as a brain 
disease and not a psychological disorder, an approach 
integrating nonpharmacologic measures with drug 
therapy has been shown to be superior in preventing 
relapses. Recovery is the new goal for mental health 
services. Psychosocial interventions integrated with 
psychopharmacologic strategies have been shown to 
most effectively help individuals recover. Effective 
interventions are those that are evidence based and 
include illness management, supported employment, 
assertive community treatment, services to fami-
lies, and dually diagnosed services. However, in the 
majority of cases, patients with schizophrenia do not 
even receive routine psychiatric care with medication. 
Their access to primary care and preventive services is 
often severely curtailed because of either the patients’ 
social situations or their impaired social and cognitive 
functioning. Although care coordination services for 
these patients are imperative, they are rarely available.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

A differential diagnosis of psychosis includes the fol-
lowing: (1) schizophrenia, (2) schizophreniform disor-
der, (3) schizoaffective disorder, (4) bipolar disorder 
(manic phase), (5) delusional disorder, (6) brief psy-
chotic disorder, (7) psychotic disorder caused by a 
general medical condition, and (8) substance-induced 
psychotic disorder.

SUMMARY

 1.  Prevalence: The lifetime incidence of schizophrenia 
is 1% to 2%. This figure is remarkably stable across 
racial, cultural, and national dimensions.

 2.  Characteristics of psychotic symptoms: (a) They are 
nonspecific and occur in a variety of medical, psychi-
atric, neurologic, and substance-induced disorders. (b) 
The onset of schizophrenia after the age of 45 years is 
rare. (c) As a consequence, first-onset psychosis after 
the age of 45 years generally suggests a neurologic dis-
order, a medical condition, a substance-induced disor-
der, or a psychotic depression.

 3.  Main diagnostic clues to schizophrenia are positive 
symptoms and negative symptoms. Positive symptoms 
include hallucinations, delusions, and bizarre behav-
ior. Negative symptoms include emotional blunting, 
apathy, and avolition (lack of purposeful action).

 4.  Differential diagnosis of schizophrenia and clues to 
each one

 a.  Delusion disorder: A disorder in which a delusion 
lasts at least 1 month. No other positive symptoms 
or negative symptoms of schizophrenia are present.

 b.  Brief psychotic disorder: A disorder that is char-
acterized by a relatively sudden onset of psychosis 

that lasts for a few hours to 1 month with a return 
to premorbid functioning thereafter. No other pos-
itive or negative symptoms are present.

 c.  Bipolar I disorder: A disorder in which the psy-
chotic symptoms are present only when the patient 
is depressed or manic; the patient has relatively 
good interim functioning between episodes.

 d.  Major depressive disorder with psychotic features: 
A disorder in which the psychotic symptoms are 
present only when the patient is depressed; the 
patient has relatively good interim functioning 
between episodes.

 e.  Schizophreniform disorder: Both the positive and 
the negative symptoms of schizophrenia are pres-
ent, but the patient either recovers without residual 
symptoms within a 6-month period or has symp-
toms for less than 6 months.

 f.  Schizoaffective disorder: If a patient has symp-
toms of depression or mania with psychosis and the 
depressive or manic symptoms are a prominent and 
consistent feature of the patient’s long-term psy-
chotic illness, schizoaffective disorder is the most 
likely diagnosis.

Continued
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 g.  Psychotic disorder caused by a general medical con-
dition: Disorders that may produce psychotic symp-
toms include cerebral neoplasms, cerebrovascular 
disease, epilepsy, thyroid disorders, infections such 
as acquired immunodeficiency syndrome, parathy-
roid disorders, hypoxia, hypoglycemia, hepatic dis-
orders, renal disorders, and autoimmune disorders.

 h.  Substance-induced psychotic disorder: This most 
commonly occurs with amphetamines.

 5.  Symptoms and signs of schizophrenia
 a.  Psychotic symptoms are present for at least 1 

month, including two of the following: (i) delu-
sions, (ii) disorganized speech (incoherence and evi-
dence of a thought disorder), and (iii) disorganized 
or catatonic behavior.

 b.  Negative symptoms are present (flattened affect 
and lack of motivation).

 c.  There is impairment in social or occupational 
functioning.

 d.  The illness is present for at least 6 months.
 e.  Symptoms are not caused by a mood disorder or 

schizoaffective disorder.
 f.  Symptoms are not caused by a medical, neurologic, 

or substance-induced disorder.
 6.  Causation
 a.  Schizophrenia is thought to have a pathogenesis 

that results from an interaction between genetic 
influences and environmental variables.

 b.  There are gross morphologic and cytoarchitectural 
abnormalities in the brains of some individuals with 
schizophrenia, but there are no pathognomonic 
findings. An increased prevalence of perceptual- 
motor and cognitive abnormalities is described in 
many studies.

 7.  Treatment
 a.  Active phase includes the following: (i) hospital-

ization for severely disorganized or dangerous 
behavior; (ii) antipsychotic medications, with newer 
antipsychotic medications being the drugs of first 
choice; and (iii) reassurance and support for both 
patient and family members.

 b.  Chronic phase includes the following: (i) contin-
ued antipsychotic medication at the lowest effective 
dose (often will prevent relapse for long periods) 
and (ii) psychosocial treatment. Underlying goals 
are treatment of symptoms, prevention of acute 
episodes through the management of stress, mobili-
zation of social supports, and assistance with deficits 
in instrumental living skills caused by the illness. 
Comprehensive treatment aims to gradually reha-
bilitate the patient socially and occupationally to 
the most autonomous level of functioning possible 
for that individual.

SUMMARY—cont’d
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Drug Abuse

CLINICAL CASE PROBLEM 1

A 32-Year-Old Administrator with “Rapidly 
Swinging Moods”

A 32-year-old man is brought into the emergency depart-
ment by his wife one evening. She tells you that “some-
thing is desperately wrong with my husband.” She states 
that he used to be kind, even keeled, and fun to be with, 
but during the past year, he has “changed drastically.”

He now exhibits behavior that can best be described 
as “very erratic.” He will go from periods of extreme 
depression to short intervals of “being on top of the 
world,” “extremely elated,” with “extremely fast speech 
and restlessness.” After a few hours, he goes back into 
a state of depression and often retreats to the bedroom 
to sleep for long stretches of time. His wife brought him 
into the emergency department tonight because he was 
in a period of elation and euphoria.

She also tells you that her husband has not been 
performing well at work lately and that “some of his 
colleagues have noticed some strange behavior.” In 
addition, she tells you that “money seems to be disap-
pearing from our bank account at a rate far faster than 
I can explain.”

On examination, the patient is obviously euphoric 
and elated. When you ask him why he agreed to come 
tonight, he tells you that he feels so good that he would 
do anything to please his wife. His speech appears 
extremely pressured.

On physical examination, his blood pressure is 
198/110 mm Hg. His pulse is 128 beats per minute and 
regular. His pupils are widely dilated, and he is sweating 
profusely. The remainder of his physical examination is 
normal.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this case?
 a.  bipolar I disorder, rapid cycling
 b.  heroin intoxication
 c.  amphetamine intoxication
 d.  cocaine intoxication
 e.  schizophrenia: catatonic subtype

 2.  At this time, what would be the most appropriate 
course of action?

 a.  call the family into the office right away for an 
intervention

 b.  arrange for a social worker to see the patient and 
his wife now

 c.  arrange for an immediate psychiatric consultation

 d.  call the appropriate consultant and relate the his-
tory, your findings, and diagnosis and facilitate 
appropriate acute intervention

 e.  prescribe diazepam and follow up as an outpatient 
in 1 week

 3.  The term dual diagnosis or co-occurring disorder in psy-
chiatry usually refers to which of the following?

 a.  any two closely related psychiatric disorders in the 
same patient

 b.  any two relatively unrelated psychiatric disorders 
in the same patient

 c.  the manic and depressive episodes of bipolar 
disorder

 d.  the existence of both a psychiatric disorder and a 
substance abuse disorder in the same patient

 e.  the existence of both a chronic medical disorder 
and a psychiatric disorder in the same patient

 4.  What details and focus would provide the most effec-
tive interview strategy to motivate this patient to 
engage in treatment of his disorder?

 a.  the pattern of euphoria and the elation the patient 
is experiencing

 b.  the longer periods of the depression the patient is 
experiencing

 c.  the negative consequences that have resulted from 
the patient’s symptoms and behavior

 d.  the relationship between the patient’s symptoms 
and behavior and the possible use of substances

 e.  the relationship between the patient’s symptoms 
and behavior and his relationship with his wife

 5.  Physician use of alcohol and other drugs parallels 
that of the general population except for increased 
use of the following:

 a.  cigarettes
 b.  alcohol
 c.  marijuana
 d.  heroin
 e.  prescription drugs

 6.  After informed consent, which of the following labo-
ratory tests will yield the most significant information 
to confirm the diagnosis made in this patient?

 a.  serum cotinine level
 b.  urine benzoylecgonine level
 c.  urine opioid and serum opioid metabolite levels
 d.  serum γ-glutamyltransferase
 e.  serum barbiturate level

 7.  Which of the following medications has a relative 
contraindication in the treatment of this patient’s 
current hypertension and tachycardia?

 a.  lidocaine
 b.  verapamil
 c.  sodium bicarbonate
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 d.  metoprolol
 e.  nitroglycerin

 8.  Which of the following statements regarding opioid 
abuse in the United States is (are) true?

 a.  the prevalence of human immunodeficiency virus 
(HIV) infection among injection drug abusers in 
the United States continues to increase

 b.  opioid overdose should be suspected in any patient 
who is in a coma and has respiratory depression

 c.  nausea, vomiting, cramps, and diarrhea are symp-
toms of opioid withdrawal

 d.  b and c
 e.  a, b, and c

 9.  Which of the following substances is responsible for 
the highest mortality rate in our society?

 a.  nicotine
 b.  alcohol
 c.  cocaine
 d.  heroin
 e.  cannabis

 10.  Which of the following drugs would not be used in 
cases of opiate detoxification?

 a.  naloxone
 b.  naltrexone
 c.  clonidine
 d.  buprenorphine
 e.  methadone

 11.  Which of the following is a specific benzodiazepine 
antagonist?

 a.  flumazenil
 b.  naltrexone
 c.  clonidine
 d.  methadone
 e.  sertraline

 12.  Which of the following drugs is least effective for 
alcohol and benzodiazepine detoxification?

 a.  phenytoin
 b.  oxazepam
 c.  carbamazepine
 d.  lorazepam
 e.  chlordiazepoxide

ANSWERS

 1.  d. This patient most likely has cocaine intoxi-
cation. Stimulant intoxication is associated with 

increased catecholamine neurotransmitter (primarily 
dopamine, but also norepinephrine and serotonin) 
activity, either through the blockade of presynaptic 
catecholamine reuptake (cocaine) or by increase in 
the presynaptic release (amphetamines).

Cocaine intoxication is characterized by elation, eupho-
ria, excitement, pressured speech, restlessness, stereo-
typed movements, and bruxism. It causes sympathetic 
stimulation characterized by symptoms such as tachycar-
dia, hypertension, mydriasis, and sweating. Paranoia, sus-
piciousness, and psychosis may occur with prolonged use. 
Overdose produces hyperpyrexia, hyperreflexia, seizures, 
coma, and respiratory arrest.

Amphetamines produce similar symptoms, but rapid 
changes in mood from elation to depression are less com-
mon because of a longer half-life. They are much less 
expensive than cocaine and less likely to rapidly deplete 
someone’s savings.

Acute schizophrenic psychosis is characterized by 
more disordered thinking and bizarre delusions com-
pared with cocaine-induced psychosis.

 2.  d. Call the appropriate consultant and relate the 
history, your findings, and diagnosis and facilitate 
appropriate acute intervention, which ideally would 
provide detoxification and drug rehabilitation. The 
rehabilitation should include individual psychother-
apy and group (family) psychotherapy.

 3.  d. The term dual diagnosis or co-occurring disorder is 
used most often in psychiatry to denote the occur-
rence of substance abuse and another psychiatric 
illness.

 4.  c. The most effective strategy to engage individuals 
in substance abuse treatment is to guide the patient in 
linking the negative consequences he or she is experi-
encing with the drug or alcohol use through a process 
of motivational interviewing. The patient’s linkage of 
these issues is more effective in initiating change than 
is the clinician’s attempting to convince the patient of 
that connection. Substance abuse treatment is rarely 
successful when patients are in a stage of precontem-
plation and do not believe that they actually have a 
problem. Often, the family needs to be engaged to 
confront the patient with the negative consequences 
of his or her behavior.

 5.  e. Studies of physician impairment in the past 
several decades have consistently shown relatively 
higher use and abuse of psychoactive prescription 
drugs compared with the general population. In fact, 
Vaillant and others noted in the late 1990s that “phy-
sicians are five times as likely to take sedatives and 
minor tranquilizers without medical supervision.” 
Physicians use less tobacco than the general popula-
tion does, and there is a slight trend toward increased 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the general principles of interviewing a 
patient you suspect of having a substance abuse 
problem but who denies the problem.
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alcohol use. Nevertheless, alcohol remains the most 
frequent primary drug of abuse as reported by physi-
cians in  treatment or monitoring programs, with opi-
oids as the second most frequently abused substance 
reported.

 6.  b. The metabolite of cocaine that can be detected in 
the urine is benzoylecgonine. A complete urine drug 
screen needs to be performed to check for possible 
combination drug abuse.

Cotinine, a metabolite of nicotine, can be measured in 
saliva or urine as well as in serum to monitor nicotine use 
but is generally used in the research setting; use of nic-
otine replacement therapies results in positive cotinine 
results. Drug testing for other substances, such as opi-
ates and barbiturates but also benzodiazepines, is useful 
in identification of other drugs used by the patient and 
for treatment planning purposes. γ-Glutamyltransferase 
is a nonspecific test of liver damage; activity values are 
elevated in heavy, frequent drinkers but also in patients 
with fatty liver or obstructive liver disease and with cer-
tain medications. It is not useful in making the diagnosis 
of alcohol dependence.

 7.  d. This patient presents with hypertension and 
tachycardia likely to be related to acute cocaine 
intoxication. However, in the absence of an elec-
trocardiogram, it is impossible to determine 
whether an arrhythmia, a common cardiac abnor-
mality in this condition, is present. Beta-adrenergic 
blocking agents, such as metoprolol, are relatively 
contraindicated because of concern that they may 
result in unopposed alpha-adrenergic stimulation 
by the stimulant drugs. Although it has been the-
orized that this may exacerbate cocaine-induced 
coronary arterial vasoconstriction, recent studies 
have indicated a potential benefit in the patient 
with underlying cardiovascular disease presenting 
with chest pain.

Standard life support measures are key in the manage-
ment of severe acute stimulant intoxication to prevent 
central nervous system (CNS) hemorrhage or ischemic 
vasospasm. Benzodiazepines are the initial treatment of 
choice for their sedative effects and may reduce hyper-
tension and tachycardia. If this is insufficient, alpha-ad-
renergic blockade using phentolamine is indicated or 
direct vasodilation with intravenous nitroglycerin or 
nitroprusside to reverse cocaine-induced hypertension 
and coronary arterial vasoconstriction. Calcium chan-
nel blockers such as verapamil and diltiazem may reduce 
vasospasm, but their role in this setting has not been 
demonstrated consistently. Sodium bicarbonate may be 
useful in treating immediate arrhythmias from cocaine 
use because of the sodium channel–blocking action 
of cocaine. Lidocaine may exacerbate cocaine-associ-
ated arrhythmias and seizures and must be used with 
caution.

 8.  e. Despite a number of local initiatives, the preva-
lence of HIV infection among injection drug abus-
ers continues to increase because injection drug 
abusers frequently engage in needle sharing and 
unprotected sexual intercourse. Opioid overdose 
should be suspected in any patient who presents to 
the emergency department with coma, convulsions, 
and respiratory depression. Therefore, naloxone, an 
opioid antagonist, is often indicated even before the 
diagnosis of opioid intoxication can be confirmed. 
Nausea, vomiting, cramps, and diarrhea are com-
mon signs and symptoms of opioid withdrawal. 
Other signs and symptoms include generalized pain, 
dysphoria, lacrimation, yawning, rhinorrhea, and 
piloerection.

 9.  a. Nicotine addiction and tobacco use are legally 
sanctioned, although restrictions on exposure of oth-
ers to secondhand smoke have increased. Tobacco 
accounts for more than 350,000 premature deaths 
per year in the United States, far more than any 
other recreational substance. Evaluation of tobacco 
use in every patient, with further assessment regard-
ing readiness to quit if it is present, is a key strategy 
to engage the nicotine-dependent patient in work-
ing toward tobacco cessation. Motivational inter-
viewing strategies, guided by the individual’s stage 
of readiness for change, have been shown to enhance 
quit rates. Use of a combination of various counsel-
ing techniques, nicotine replacement products, and 
other medications (such as bupropion and vareni-
cline) may be helpful in the treatment of tobacco 
addiction and in the management of nicotine with-
drawal. Often, multiple attempts to quit are neces-
sary before patients maintain a stable, nicotine-free 
remission.

 10.  a. Naloxone is generally reserved for acute opiate 
intoxication. Severe respiratory depression can be 
reversed rapidly with intravenous administration of 
0.4 to 0.8 mg of naloxone hydrochloride, although 
acute intoxication does not generally require any 
treatment. Repeated doses may be given every 2 to 
3 minutes, if clinically significant sedation recurs. 
Higher doses of naloxone may be necessary if over-
dose with long-acting opioids (fentanyl, methadone) 
is suspected. The remaining medications can play a 
role in opioid detoxification. The alpha2-adrenergic 
agonist clonidine may also be used to suppress some 
of the signs and symptoms of opioid withdrawal. 
Clonidine acts at presynaptic noradrenergic nerve 
endings in the locus ceruleus of the brain and blocks 
the adrenergic discharge produced by opioid with-
drawal. Naltrexone is an opioid receptor antagonist. 
The addition of naltrexone can significantly shorten 
the time to detoxification. Methadone effectively 
treats the symptoms of heroin withdrawal and can 
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be used acutely for this purpose. As a component of 
detoxification treatment, methadone is then gradually 
reduced to minimize withdrawal symptoms. Meth-
adone maintenance programs help many chronic, 
high-dose opiate addicts lead productive lives and 
avoid most of the deleterious effects of heroin addic-
tion. Buprenorphine is a partial mu-agonist analge-
sic with a long duration of action that makes it very 
effective for detoxification from opiates, and it also 
has an increasing role in longer term maintenance 
for some individuals. It can, moreover, be prescribed 
in the primary care office setting after the physician 
obtains a waiver for use of buprenorphine for treating 
the addiction.

 11.  a. Flumazenil (Romazicon) is a benzodiazepine 
antagonist that binds competitively and reversibly 
to the γ-aminobutyric acid–benzodiazepine recep-
tor complex and inhibits the effects of the benzodi-
azepines. The drug is approved for the treatment of 
benzodiazepine overdose or the reversal of benzodi-
azepine sedation.

 12.  a. Tapering doses of lorazepam or other benzodi-
azepines are the most effective treatment for most 
serious alcohol and benzodiazepine withdrawals. For 
patients who may have active liver disease, a common 
result of chronic alcohol use, it is best to recall the 
benzodiazepines that are safe to use in these cases by 
remembering the following mnemonic: Outside The 
Liver (oxazepam, temazepam, and lorazepam). Car-
bamazepine is used extensively in Europe for mild to 

moderate alcohol withdrawal and is still a mainstay of 
treatment in the United States, but studies have con-
cluded that the evidence to support its use is less than 
the evidence to support the use of benzodiazepines. 
Also, the adverse effects of carbamazepine, includ-
ing blood dyscrasias and hepatitis, make it less useful 
than benzodiazepines for this indication. There is no 
evidence of efficacy for phenytoin in the prevention 
and treatment of alcohol withdrawal seizures.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The general principles of interviewing a patient who 
may be abusing drugs but who initially denies drug 
abuse (and that includes most patients) include the 
following.
 1.  Attempt to obtain a detailed history of any sub-

stance used (start with nicotine and alcohol).
 2.  Ask about peer group use of these substances.
 3.  Inquire about physical and behavioral problems.
 4.  Provide empathy and concern to encourage trust 

on the part of the patient.
 5.  Avoid judgmental attitudes and pejorative 

statements.
 6.  Focus on whether the patient has experienced 

negative consequences as a result of his or her 
use of psychoactive substances, has poor control, 
or has been criticized by others concerning his or 
her pattern of behavior or use of the substance 
(this can be the most effective interview strategy).

 7.  Confront the patient if you have solid evidence, 
including test results.

 8.  Include input from family members and significant 
others whenever possible.

SUMMARY

Key ramifications of drug abuse include the following 
points:
 1.  Individuals predisposed to substance abuse often first 

start to abuse tobacco, alcohol, and marijuana and then 
progress to cocaine, opioids, or other dangerous drugs.

 2.  The most destructive recreational substance in terms 
of morbidity and mortality worldwide is nicotine.

 3.  Stimulant abuse: Crack cocaine abuse is increasingly 
common in the United States, and amphetamine abuse 
is also escalating, particularly methamphetamine.

 4.  Opioid abuse: Injection heroin users are now the sec-
ond-largest group of patients with acquired immuno-
deficiency syndrome in the United States.

 5.  Physicians have a higher prevalence of prescription 
drug abuse than that of the general adult population, 
although rates of prescription drug abuse are increas-
ing in the general population, including prescription 
drug deaths, both inadvertent and intentional.

 6.  Specific drugs
 a.  Cocaine: Cocaine increases the sympathetic stimu-

lation of the CNS and produces initial euphoria as a 
high. Cocaine (crack) is potent and significantly less 
expensive than many other drugs.

 b.  Caffeine: Caffeine and related methylxanthines are 
ubiquitous drugs in our society. These drugs pro-
duce sympathetic stimulation, diuresis, bronchodi-
lation, and CNS stimulation. Migraine headaches 
are a common feature of caffeine withdrawal.

 c.  Cannabis: Marijuana, although illegal, has been 
used at one time or another by 64.8% of adult 
Americans. Cannabis intoxication is characterized 
by tachycardia, muscle relaxation, euphoria, and a 
sense of well-being. Tachycardia, time-sense alter-
ation, and emotional lability are common.

 d.  Anabolic steroids: Some data suggest that 6.5% 
of adolescent boys and 1.9% of adolescent girls in 
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the United States have used anabolic steroids. The 
medical complications of these drugs include myo-
cardial infarction, stroke, and hepatic disease. Psy-
chiatric symptoms associated with anabolic steroid 
use include severe depression, psychotic (paranoid) 
symptoms, aggressive behavior, homicidal impulses, 
euphoria, irritability, anxiety, racing thoughts, and 
hyperactivity. (All of these symptoms decline or are 
eliminated on discontinuation of the drug.)

 e.  Hallucinogens: The hallucinogens include lyser-
gic acid diethylamide (LSD), mescaline, psi-
locybin, dimethyltryptamine, hallucinogenic 
amphetamines, and methylenedioxy-N-methylam-
phetamine (MDMA). The mechanism of action 
of these substances includes stimulation of CNS 
dopamine or serotonin.

 f.  Inhalants: Inhalants are volatile compounds that are 
inhaled for their intoxicating effects. Substances in 
this class include organic solvents (e.g., gasoline, 
toluene, and ethyl ether). Inhalants are ubiquitous 
and readily available in most households and can be 
lethal if used in overdose. These are drugs of choice 
for many disadvantaged youths in both urban and 
rural environments, along with crack cocaine.

 g.  Nicotine: More than 50 million Americans smoke 
cigarettes daily and another 10 million use other 
forms of tobacco. Nicotine addiction and tobacco 
use are generally legally sanctioned for adults. 
Tobacco accounts for more than 350,000 prema-
ture deaths per year, primarily as a result of cardio-
vascular disease and cancer.

 h.  Opioids: Opioid dependence remains a signifi-
cant sociologic and medical problem in the United 
States. There are an estimated 500,000 opioid 

addicts. Opioid addicts are frequent users of med-
ical and surgical services because of multiple med-
ical sequelae of injection drug use and associated 
lifestyle.

 7.  Treatment
 a.  The general characteristics of drug abuse treat-

ment have already been outlined; however, the 
most important principles include the following: (i) 
detoxification and elimination of withdrawal symp-
toms, (ii) initial admittance of a problem and align-
ment of social support systems (family and others), 
(iii) long-term intensive individual and group ther-
apy, and (iv) inclusion of the family members in 
therapy.

 b.  Special treatments include the following:
 i.  For opioid addiction, methadone; for short 

periods of opioid use, naltrexone (a long-acting 
orally active opioid antagonist also used for alco-
holism); and for opioid withdrawal, clonidine, 
which blocks many symptoms. Buprenorphine 
is used more frequently for both detoxifica-
tion as well as longer term stabilization and/or 
maintenance in some individuals. Use by the 
primary care physician requires brief focused 
training and obtaining a Drug Enforcement 
Administration waiver to offer it in the office 
setting, increasing the availability of treatment 
for those with opioid dependency.

 ii.  For benzodiazepine sedation, flumazenil  
(Romazicon) is the first benzodiazepine antag-
onist approved by the United States Food and 
Drug Administration. Benzodiazepines are 
considered first-line medical management for 
alcohol withdrawal.

SUMMARY—cont’d
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Eating Disorders

CLINICAL CASE PROBLEM 1

A 19-Year-Old Woman with Rapid Weight 
Loss and an Intense Fear of Gaining Weight

A 19-year-old woman comes to your office with a 
30-pound weight loss during the past 6 months. She 
states that she has an intense fear of gaining weight. 
She has had no menstrual period during the past 4 
months. When questioned about her perception of her 
weight, she states, “I still feel fat.”

She denies episodes of binge eating and purging. 
She also denies the use of laxatives or diuretics. On 
examination, the patient is approximately 25% below 
expected body weight; her body mass index (BMI) is 
now 15.4. There is evidence of significant muscle wast-
ing. Her blood pressure is 90/70 mm Hg, and her heart 
rate is 52 beats per minute and regular. There appears 
to be significant fine hair growth over her entire body. 
The remainder of her physical examination is normal.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  borderline personality disorder
 b.  bulimia nervosa
 c.  anorexia nervosa
 d.  generalized anxiety disorder
 e.  masked depression

 2.  Which of the following is not true regarding the diagnosis?
 a.  it has an annual mortality rate of 0.6%
 b.  it is associated with an intense fear of weight gain
 c.  severity of the disease is based on BMI levels rather 

than amount of weight lost
 d.  there are two diagnostic types: restricting type and 

binge-purging type
 e.  70% of patients fully recover from their illness

 3.  What percentage of individuals with the disorder 
described have an accompanying major depressive dis-
order or a coexisting anxiety disorder?

 a.  10%
 b.  20%
 c.  30%
 d.  50%
 e.  75%

 4.  Which of the following is the most important goal in 
the initial treatment of this disorder?

 a.  provide family counseling and therapy
 b.  restore and maintain a healthy weight

 c.  address negative cognitive distortions regarding 
body image

 d.  educate the patient about the diagnosis and its 
treatment

 e.  encourage healthy eating and exercise habits

 5.  Which complication of this disorder has the great-
est potential for precipitating a life-threatening 
circumstance?

 a.  muscle wasting
 b.  generalized fatigue and weakness
 c.  hypokalemia
 d.  bradycardia
 e.  hypotension

 6.  Which of the following physical examination findings 
is least likely to be seen in patients with the disorder 
described in this case?

 a.  hirsutism
 b.  parotid gland enlargement
 c.  Russell sign
 d.  lanugo
 e.  peripheral neuropathy

CLINICAL CASE PROBLEM 2

A 23-Year-Old Woman Who Binges  
and Then Vomits to Prevent Weight Gain

A 23-year-old patient comes to your office with recur-
rent episodes of binge eating that last approximately 
1 or 2 hours and occur approximately four times a 
week. After each episode, she vomits to prevent 
weight gain. She says she feels “out of control” during 
these episodes and becomes depressed because of 
her inability to control herself. These episodes have 
been occurring for the past 2 years. When you ask 
her about other methods she has used to compensate 
for her binging behavior, she tearfully admits to using 
self-induced vomiting, laxatives, diuretics, and exer-
cise to attempt to lose weight, with most behaviors 
occurring directly after binge episodes. Although she 
avoids weighing herself, she states that she has worn 
the same size clothes for years; thus, she does not 
believe that she has lost or gained weight in recent 
years.

On examination, the patient’s blood pressure is 
110/70 mm Hg, and her pulse is 72 beats per minute 
and regular. She is 5 feet 7 inches and weighs 125 
pounds. She is in no apparent distress. Her physical 
examination is entirely normal.

 7.  What is the most likely diagnosis in this patient?
 a.  borderline personality disorder
 b.  anorexia nervosa
 c.  bulimia nervosa
 d.  major depression
 e.  substance abuse
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 8.  Regarding the suicide risk in the disorders described 
in the previous two clinical case problems, which of 
the following statements is true?

 a.  the rate of completed suicide is equal in both 
disorders

 b.  the rate of attempted suicide is higher in patients with 
the disorder described in Clinical Case Problem 1

 c.  in both cases, only patients with comorbid anxiety 
or depression have an increased suicide rate

 d.  all patients with these disorders should be assessed 
routinely for suicidal ideation

 e.  suicide risk is clearly averted when patients sign a 
“contract for safety”

 9.  Regarding the prevalence of the disorders described 
in the previous two clinical case problems, which of 
the following statements is true?

 a.  the prevalence of the disorder described in Clinical 
Case Problem 1 is increasing, whereas the prev-
alence of the disorder described in Clinical Case 
Problem 2 is decreasing

 b.  the prevalence of the disorder described in Clinical 
Case Problem 1 is decreasing, whereas the prev-
alence of the disorder described in Clinical Case 
Problem 2 is increasing

 c.  the prevalence of both disorders is increasing
 d.  the prevalence of both disorders is decreasing
 e.  the prevalence of both disorders has remained 

unchanged during the past decade

 10.  The patient described in Clinical Case Problem 1 
should be treated in which manner?

 a.  as an outpatient: treatment focused on pharmaco-
therapy, psychotherapy, and behavior modification

 b.  as an inpatient: treatment focused on pharmaco-
therapy, psychotherapy, and behavior modification

 c.  as an inpatient: treatment focused on psychother-
apy and behavior modification

 d.  as an outpatient: treatment focused on psychother-
apy and behavior modification

 e.  as an outpatient: treatment focused on pharmaco-
therapy

 11.  Which of the following drugs has (have) been shown 
to be of benefit in the treatment of the disorder 
described in Clinical Case Problem 2?

 a.  monoamine oxidase inhibitors (MAOIs)
 b.  tricyclic antidepressants (TCAs)
 c.  selective serotonin reuptake inhibitors (SSRIs)
 d.  b and c
 e.  a, b, and c

 12.  Which of the following psychotherapies is (are) gen-
erally considered most effective for the treatment of 
the disorder described in Clinical Case Problem 2?

 a.  supportive psychotherapy
 b.  psychodynamic psychotherapy

 c.  psychoanalytic psychotherapy
 d.  cognitive-behavioral therapy (CBT)
 e.  a, b, and d

ANSWERS

 1.  c. This patient has anorexia nervosa.

 2.  e. Anorexia nervosa is characterized by the follow-
ing: (1) restriction of caloric intake, leading to a sig-
nificant reduction in body weight and BMI, ranging 
from 17 kg/m2 (mild) or higher to less than 15 kg/m2 
(extreme); (2) although underweight, the patient dis-
plays an intense fear of gaining weight or becoming 
fat; (3) the patient experiences body weight, size, or 
shape in a disturbed manner, such as claiming to feel 
fat even when he or she is clearly underweight. There 
is an annual mortality rate of 0.6%. In Diagnostic and 
Statistical Manual of Mental Disorders, 5th ed, amen-
orrhea is no longer listed as a diagnostic criterion. 
Approximately 50% of patients with anorexia nervosa 
recover fully, whereas 30% partially recover and 20% 
follow a chronic course.

 3.  e. Up to 75% of patients with anorexia nervosa 
have a coexisting major depressive disorder or anx-
iety disorder. Anorexia nervosa is associated with 
an increased risk of suicide. Although these are the 
most common comorbidities, 25% of patients with 
anorexia nervosa also develop obsessive-compul-
sive disorder some time in their life. Patients being 
screened for any eating disorder should also be asked 
about symptoms of these common comorbidities.

 4.  b. After assessing for the presence of emergency 
comorbidities requiring inpatient management and 
stabilization, any treatment must begin with the res-
toration and maintenance of a healthy weight. Once 
the patient is at a safe weight, other considerations 
can be introduced, such as psychoeducation, personal 
and family therapy, and the initiation of medication.

 5.  c. The medical complications of anorexia ner-
vosa include muscle wasting, fatigue, depression of 
cardiovascular function leading to bradycardia and 
hypotension, and depression of body temperature 
mechanisms leading to hypothermia. Although all 
of these conditions can become life-threatening, the 
abnormality of greatest medical concern is hypokale-
mia, caused by inadequate nutrition and sometimes 
exacerbated by the misuse of diuretics and laxatives. 

CLINICAL CASE MANAGEMENT PROBLEM

List the psychiatric disorders and associated condi-
tions that have been shown to be related to the condi-
tions described in this chapter.
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Hypokalemia can cause cardiac dysrhythmias and, if 
it is severe enough, sudden death.

 6.  d. There are several important characteristic find-
ings to be mindful of during the physical examination 
of patients with eating disorders. Vital signs can offer 
an important immediate clue even before the patient 
is examined. Hypotension, bradycardia, and hypo-
thermia are commonly seen in both anorexia nervosa 
and bulimia nervosa. The assessment for anorexia 
nervosa should include examination for lanugo (fine 
hair), hair loss, arrhythmia, dry skin, yellow skin (sec-
ondary to carotenemia), and peripheral neuropathy. 
Individuals engaging in binge/purge behavior may 
also present with dental carries, parotid or salivary 
gland enlargement, or skin excoriation on the hand 
or on the extensor surface of one digit (Russell sign); 
all from self-induced vomiting and the acidic envi-
ronment that results in the mouth. Hirsutism is not 
found as a sign of eating disorders.

 7.  c. This patient has bulimia nervosa. Bulimia ner-
vosa is characterized by a patient who (1) engages in 
repeated episodes of binge eating large amounts of 
food in brief periods; (2) regularly engages in severe 
compensatory behaviors to prevent weight gain, 
such as self-induced vomiting, misusing laxatives or 
diuretics, taking diet pills, fasting, eating very strict 
diets, or exercising very vigorously; (3) engages in at 
least one binge eating and purging/severe compensa-
tory behavior per week for a minimum of 3 months; 
and (4) is relentlessly overconcerned about weight 
and body shape. Although bulimia nervosa certainly 
explains this patient’s symptoms, mood disorders, 
substance abuse, and personality disorders are com-
monly seen in patients with this disorder. In Diagnos-
tic and Statistical Manual of Mental Disorders, 5th ed, 
the frequency of binge/purge episodes was decreased 
to once weekly for at least 3 months.

 8.  c. Many studies have found high rates of completed 
suicide in patients with anorexia nervosa, whereas 
completed suicide rates do not appear to be elevated 
in bulimia nervosa. In contrast, suicide attempts 
occur in approximately 3% to 20% of patients with 
anorexia nervosa and in 25% to 35% of patients with 
bulimia nervosa. Important clinical risk factors for 
suicidality in eating disorders include purging behav-
iors, depression, substance abuse, and a history of 
childhood physical or sexual abuse. All patients with 
eating disorders should be assessed routinely for sui-
cidal ideation, regardless of the severity of eating dis-
order or depressive symptoms.

 9.  c. Studies suggest that among adolescent and young 
adult women in high school and college settings, the 
prevalence of clinically significant eating disorders is 

approximately 4% and, for more broadly defined syn-
dromes, may be as high as 8%. The prevalence rates 
of anorexia and bulimia seem to have increased during 
the past several decades. The prevalence of eating dis-
orders may be influenced by societal attitudes toward 
beauty and fashion. During the past few years, “pro-
ana” websites have appeared where anorexics claim 
this condition is not a disease but a lifestyle choice. 
These sites, usually run by young patients who are 
anorexic, hold a dangerous fascination for patients 
with an already severely disturbed body image.

 10.  c. A 30-pound weight loss in 6 months and cor-
responding BMI below 15.99 kg/m2 suggests that 
this patient is at immediate risk for life-threatening 
complications. In this circumstance, most clinicians 
would suggest inpatient therapy with a focus on rees-
tablishment of a reasonable weight through calorie 
supplementation, CBT, and possibly other forms of 
psychotherapy. SSRI antidepressant medication would 
be indicated only for treatment of comorbid depres-
sion that commonly accompanies anorexia nervosa.

 11.  c. SSRI agents such as fluoxetine and sertraline have 
been shown to be successful in reducing binge eating 
and purging episodes, whether or not there is comor-
bid depression. MAOIs have no role in the treatment 
of bulimia. TCAs should be avoided in eating disor-
ders because of their potential to cause dangerous 
arrhythmias.

 12.  d. CBT appears to be the most effective treat-
ment for bulimia nervosa. This treatment typically 
includes several stages, each consisting of several 
weeks of biweekly individual or group sessions. The 
first stage emphasizes the patient’s establishment of 
control over eating by use of behavioral techniques 
such as self-monitoring. The second stage focuses on 
attempts to restructure the patient’s unrealistic cog-
nition about eating and body image. It also instills 
more effective modes of problem solving. The final 
stage emphasizes maintenance of the gains and pre-
vention of relapse, often by providing 6 months to 1 
year of weekly sessions, with close follow-up during 
times when relapse is common. Self-help groups, 
especially Overeaters Anonymous, may also be useful 
for individuals with bulimia nervosa.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The psychiatric disorders related to the eating disorders 
described include the following: (1) major depressive 
disorder (MDD), (2) anxiety disorders (75% of patients 
with an eating disorder have either MDD or an anxiety 
disorder at the same time), (3) chemical dependency 
and substance abuse, and (4) personality disorders.
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SUMMARY

 1.  Prevalence: (a) The prevalence of eating disorders is 
4%. (b) The prevalence of abnormal eating behaviors 
not classified strictly as eating disorders may be as 
high as 8%. (c) The prevalence of these disorders has 
increased significantly during the past several decades. 
(d) These diseases are more common in females than 
in males (9:1).

 2.  Symptoms: The symptoms of both anorexia nervosa 
and bulimia nervosa have been described previously. 
The major diagnostic clues are as follows:

 a.  Anorexia nervosa: (i) failure to maintain normal 
weight (less than 85% of ideal weight), (ii) having 
an intense fear of gaining weight, (iii) having a dis-
torted body image (feeling fat despite being grossly 
underweight), and (iv) having amenorrhea.

 b.  Bulimia nervosa: (i) repeated episodes of rapid 
binge eating, (ii) severe compensatory behaviors 
to attempt to lose weight, and (iii) an unrelenting 
overconcern with weight and body image.

 3.  Relationships between the two disorders: (a) Both dis-
orders involve abnormal eating behaviors and concern 
with body image. (b) Of individuals with anorexia ner-
vosa, 50% have binge eating and purging behavior. (c) 
A diagnosis of bulimia nervosa is not made if the crite-
ria for diagnosis of anorexia nervosa are present.

 4.  Complications
 a.  Anorexia nervosa: the physical complications of 

starvation, namely, (i) depletion of fat, (ii) muscle 
wasting (including cardiac muscle in severe wast-
ing), (iii) bradycardia, (iv) cardiac arrhythmias 
(sudden death may follow), (v) leukopenia, (vi) 
amenorrhea, (vii) osteoporosis, (viii) cachexia, and 
(ix) lanugo (fine body hair).

 b.  Bulimia nervosa: (i) dental caries and dental disease 
from vomiting; (ii) metabolic abnormalities (hypo-
kalemia secondary to vomiting); (iii) black stools 
from laxative abuse; and (iv) if significant weight 
loss occurs, physical symptoms as listed previously 
for anorexia nervosa may develop.

 5.  Treatment
 a.  Anorexia nervosa: (i) for severe cases, hospitaliza-

tion to reestablish weight and to correct metabolic 
abnormalities; (ii) CBT and often family therapy 
focusing on dynamics related to issues of control; 
and (iii) SSRIs for coexisting depression.

 b.  Bulimia nervosa: (i) CBT and (ii) SSRIs to treat the 
binge eating component.

C H A P T ER  151

Somatoform Disorders

CLINICAL CASE PROBLEM 1

A 29-Year-Old Woman with 22 Different 
Symptoms

A 29-year-old woman comes to your office for an evalu-
ation of multiple complaints. She has seen several other 
physicians but has not been satisfied with her treatment 
to date. She has heard from her best friend that “you 
are the best doctor for complicated medical problems.” 

She tells you that she has been “sickly” for most of her 
adult life and describes the following chronic but inter-
mittent complaints: chest pain, palpitations, shortness 
of breath, muscle weakness, nausea, periodic vomiting, 
difficulty swallowing, abdominal pain, diarrhea, dizzi-
ness, double vision, occasional numbness of the hands 
and feet, dysuria, back pain, joint pain, headaches, 
dyspareunia, intolerance to fatty foods, intolerance 
to high-fiber foods, heartburn, and “constant gas.” 
She notes that she is sleeping well and denies feeling 
depressed or anxious.

Her vital signs are within normal limits. A thorough 
physical examination reveals no physical cause for any 
of her complaints.
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SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  somatization disorder
 b.  conversion disorder
 c.  thyroid cancer
 d.  hypochondriasis
 e.  masked depression

 2.  At this first visit, what is the next step in the initial 
management of this patient?

 a.  order a computed tomography scan of the head and 
abdomen

 b.  start a selective serotonin reuptake inhibitor (SSRI) 
and explain the importance of patient insight in the 
treatment of this disorder

 c.  prescribe a benzodiazepine and explain the impor-
tance of patient insight in the treatment of this 
disorder

 d.  make another appointment with the patient to 
establish a more trusting relationship and to per-
form a thorough history and physical examination

 e.  refer her to a psychotherapist specializing in this 
disorder

 3.  What is the pharmacologic treatment of choice for the 
disorder described?

 a.  a benzodiazepine
 b.  divalproex
 c.  an SSRI
 d.  a monoamine oxidase inhibitor
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 23-Year-Old Woman Complaining  
of Having “a Peculiarly Prominent Jaw”

A 23-year-old woman comes to your office with a chief 
complaint of having “a peculiarly prominent jaw.” She 
tells you that she has seen a number of plastic surgeons 
about this problem, but “everyone has refused to do 
anything.”

On examination, there is no protrusion that you  
can see, and it appears to you that she has a com-
pletely normal jaw and face. Although the physi-
cal examination is completely normal, she appears 
depressed.

 4.  What is the most likely diagnosis in this patient?
 a.  dysthymia
 b.  major depressive disorder (MDD) with somatic 

concerns
 c.  somatic symptom disorder
 d.  body dysmorphic disorder
 e.  hypochondriasis

 5.  Therapies that reportedly have produced successful 
results in this disorder include which of the following?

 a.  cognitive-behavioral therapy (CBT)
 b.  SSRIs
 c.  tricyclic antidepressants (TCAs)
 d.  individual or group psychotherapies
 e.  all of the above

CLINICAL CASE PROBLEM 3

A Mother of Five with a Constant Headache

A 29-year-old mother of five comes to your office with 
a “constant headache.” She states that she is unable 
to ambulate without assistance because of her neck, 
abdominal, pelvic, and rib pain. She goes on to say that 
she has been diagnosed as having fibromyalgia. After 
performing a complete history, physical examination, 
and laboratory and radiologic workup, you make a diag-
nosis of tension headache. She then tells you that she 
has seen a number of other physicians about the same 
problem and that they have come to the same conclu-
sion (which she believes is totally incorrect). You ask 
her to return for a further discussion about this problem 
next week, shake hands, and are about to leave. How-
ever, she continues to discuss the details of her pain 
and the difficulties that the pain causes her.

You tell her that you will continue discussion of these 
problems with her when you see her next week. You 
again attempt to leave the office.

 6.  What is the most likely diagnosis in this patient?
 a.  schizophrenia
 b.  conversion disorder
 c.  chronic pain syndrome
 d.  somatic symptom disorder
 e.  none of the above

 7.  What is the preferred treatment for this patient?
 a.  weekly (daily, if needed) visits with you
 b.  group psychotherapy
 c.  CBT
 d.  supportive psychotherapy
 e.  treatment in a multidisciplinary pain clinic

CLINICAL CASE PROBLEM 4

A 23-Year-Old Woman Suddenly  
Becomes Blind

A 23-year-old patient is brought by her husband to the 
emergency department with a complaint of “having sud-
denly gone blind.” She tells you that she was walking 
down the street trying to “cool off” after an argument on 
the phone with her mother and suddenly she could not 
see. The visual impairment that she describes is bilat-
eral, complete (no vision), and associated with “numb-
ness, tingling, and weakness” in both lower extremities.
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The physical examination of the patient suggests a 
significant difference between the subjective symptoms 
and the objective observations. Specifically, both the 
knee jerks and the ankle jerks are present and brisk; 
however, motor strength and sensation in both lower 
extremities appear diminished, not following anatomic 
pathways.

 8.  On the basis of the information provided, what is the 
most likely diagnosis?

 a.  factitious disorder
 b.  conversion disorder
 c.  bilateral ophthalmic artery occlusion and spinal 

artery occlusion
 d.  somatic symptom disorder
 e.  malingering

 9.  What is the most appropriate next step at this time?
 a.  call an ophthalmologist immediately (stat)
 b.  call a neurologist stat
 c.  call a psychiatrist stat
 d.  call a social worker stat
 e.  reassure the patient and initiate discussion about 

stressors

ANSWERS

 1.  a. This patient has somatic symptom disorder. 
Somatic symptom disorder was formerly called soma-
tization disorder, and the criteria for this condition 
was broadened in the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-5). Somatic symptom 
disorder is characterized by the following symptoms: 
(1) multiple physical complaints of long-standing 
occurrence; (2) these symptoms usually have resulted 
in significant medical diagnostic testing, medical 
interventions, and invasive procedures often caus-
ing iatrogenic sequelae; (3) the illness has resulted 
in significant occupational or social malfunction; (4) 
the patient’s complaints include symptoms that are 
not fully explained by a known medical condition or 
by clinical findings; (5) pain is experienced in at least 
four different sites (e.g., headache or related pain, 
abdominal pain, back pain, joint pain, extremity pain, 
chest pain, rectal pain, or dyspareunia); (6) the symp-
toms include two or more gastrointestinal symptoms 
(e.g., nausea, diarrhea, bloating, vomiting, and food 
intolerance); (7) also included are one or more sexual 
symptoms (e.g., erectile or ejaculatory dysfunction, 
menstrual irregularities, or decreased libido or indif-
ference); (8) the symptoms include one or more pseu-
doneurologic symptoms (e.g., a conversion symptom 
or a dissociative symptom); and (9) these symptoms 
are not produced consciously.

The patient has no volitional control over these manifes-
tations, which are thought to be expressions of underly-
ing unacceptable emotion.

 2.  d. For this patient, another visit is reasonable to 
establish a more trusting relationship and to perform a 
thorough history and physical examination. The goal 
of treatment is to provide care for the patient without 
focusing on “curing” the disease. The best treatment 
hinges on the long-term relationship between the 
patient and an empathic primary care provider. The 
physician must allow the patient to play the “sick role.” 
Also important is the scheduling of regular visits with 
a defined length and a set agenda. Limits should be set 
for contacts outside of the visit time. Diagnostic pro-
cedures and therapeutic interventions must be chosen 
carefully to minimize adverse reactions and problems 
with indeterminate results fueling the disease. The 
dialogue that occurs between the physician and the 
patient must address symptoms and signs from both 
a somatic and a psychosocial viewpoint, including 
the emotional precipitants and consequences of the 
symptoms. Once the patient has gained insight into 
the psychological nature of the condition, a referral to 
a therapist may be indicated.

 3.  e. Pharmacologic treatment is not helpful in  
somatoform disorders. However, pharmacologic 
treatment of symptoms is sometimes helpful in 
establishing therapeutic alliance. Concomitant psy-
chiatric conditions may be treated with appropriate 
medications.

 4.  d. This patient has body dysmorphic disorder, a 
condition characterized by the following: (1) preoccu-
pation with an imagined or grossly exaggerated body 
defect; (2) clinically apparent distress associated with 
social, occupational, or functional impairment; and (3) 
psychiatric conditions such as obsessive- compulsive 
disorder, anorexia nervosa, psychosis, or other psychi-
atric disorders cannot account for the preoccupation 
and the impairment.

In addition, the differential diagnosis of body dysmorphic 
disorder includes the following: (1) anxiety disorders, (2) 
MDD, (3) hypochondriasis, (4) other somatoform disor-
ders, (5) factitious disorders, and (6) malingering.

 5.  e. General principles for somatization disorders 
discussed previously apply to management of body 
dysmorphic disorder; however, the somatic preoc-
cupations are often persistent. Individual or group 
psychotherapy is sometimes useful. CBT is used 
increasingly for the treatment of this condition. SSRIs 
or TCAs have been used for some patients, especially 
in cases with coexisting depression. Overall, however, 
pharmacologic approaches are not the mainstay of 
therapy for this condition.

 6.  c. The diagnosis for this patient is chronic pain syn-
drome, sometimes called pain disorder associated with 
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psychological factors. The criteria for this diagnosis 
are as follows: (1) pain is the central clinical feature 
and is of sufficient severity to require assessment; (2) 
the pain results in social, occupational, or functional 
impairment or clinically significant distress; (3) psy-
chological factors precipitate, exacerbate, or maintain 
the pain or contribute to the severity of the pain; and 
(4) the pain is not a component of somatization dis-
order or other psychiatric disorders including sexual 
dysfunction.

The differential diagnosis of chronic pain syndrome 
must take into consideration other psychiatric disorders, 
such as psychological factors affecting a general medi-
cal condition, somatization disorder, hypochondriasis, 
depressive disorders, generalized anxiety disorder, fac-
titious disorder, and malingering. It is sometimes very 
difficult to differentiate this somatoform disorder from 
established medical conditions such as degenerative disk 
disease. In addition, pain disorders often develop after an 
initial injury or illness. Chronic pain syndrome is more 
common in women than in men and may occur at any 
age. Often, patients have severe functional impairment 
and use pain medications extensively.

 7.  e. The treatment of choice for this patient is treat-
ment in a multidisciplinary pain clinic. Such treat-
ment has several objectives. Often, patients first must 
be detoxified from analgesics and sedative-hypnotics. 
Other nonpharmacologic treatments for pain control, 
including transcutaneous nerve stimulation, biofeed-
back, and other forms of behavioral psychotherapy, 
are substituted. The therapeutic emphasis must be 
shifted from elimination of all pain to management 
of pain and its consequences. Both psychological and 
physical therapies are used to minimize the functional 
limitations caused by the pain. Patients are encour-
aged to increase their social, occupational, and phys-
ical activities. These techniques are similar to those 
used in the management of patients with chronic pain 
caused by general medical conditions. Specialized 
pain clinics are often the optimal treatment setting.

Depressive symptoms must also be addressed in pain 
management. Antidepressants are indicated when depres-
sive disorders are present in these patients.

 8.  b. This patient has conversion disorder. Con-
version disorders represent a type of somatoform 
disorder in which there is a loss of or alteration in 
physical functioning during a period of psycholog-
ical stress that suggests a physical disorder but that 
cannot be explained on the basis of known physio-
logic mechanisms. Often, symptoms are brought on 
by stressful and overwhelming events. Contrary to 
malingering or factitious disorder, conversion dis-
order is not volitional. The disorder occurs more 
frequently in women, with its highest prevalence in 
rural areas and among underserved and underedu-
cated patients.

The Diagnostic and Statistical Manual of Mental Disor-
ders, 5th edition (DSM-5), criteria for conversion dis-
order are as follows: (1) the symptom or deficit is not 
consciously or intentionally produced; (2) the symptom 
or deficit is not medically explained after clinical assess-
ment; (3) the initiation or exacerbation of the symptom 
or deficit is usually preceded by conflicts or stressors; 
psychological factors are prominent; (4) the symptom 
or deficit impairs social or occupational functioning, 
creates significant distress, or requires medical inter-
vention; and (5) the symptom or deficit is not limited 
to pain or sexual dysfunction and is not a component 
of somatization disorder or other psychiatric syndrome. 
Common examples of conversion symptoms include 
paralysis, abnormal movements, aphonia, blindness, 
deafness, and pseudoseizures.

 9.  e. A wide variety of treatment techniques have been 
used successfully for the treatment of conversion dis-
order. The initial step in the management of acute 
symptoms is to quickly decrease the psychological 
stress. Brief psychotherapy focusing on stress and 
coping, suggestive therapy, and sometimes hypnosis 
may be extremely effective. Pharmacologic interven-
tions, including the acute use of benzodiazepines, 
may also be useful. Brief hospitalization may some-
times be indicated, particularly when symptoms are 
disabling or alarming. Hospitalization may serve to 
remove the patient from the stressful situation and 
to assess for possible underlying general medical 
conditions.

SUMMARY

 1.  Somatic symptom disorder
    Diagnostic clues include multiple physical com-

plaints with onset before the age of 30 years. The 
tendency is for these complaints to be both chronic 
and long-standing. The complaints involve each of the 
following: pain symptoms, gastrointestinal symptoms, 
sexual dysfunction symptoms, and pseudoneurologic 

symptoms. Impairment of social or occupational func-
tioning is associated with these symptoms.

 2.  Conversion disorder
    Diagnostic clues include physical symptoms primarily 

involving loss of motor or sensory function that are 
produced because of psychological conflicts or stress-
ors. They cannot be fully explained on an anatomic 
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SUMMARY—cont’d

basis and result in impairment of social or occupa-
tional functioning. Conversion disorder is more com-
mon among medically unsophisticated groups; it may 
also be a manifestation of a disturbed family or marital 
situation.

 3.  Chronic pain syndrome
    Diagnostic clues include pain as the prominent clinical 

presentation, and it results in social, occupational, or 
functional impairment. This diagnosis is made when 
psychological factors are believed by the physician to 
have a significant role in the onset, severity, exacer-
bation, or perpetuation of the pain syndrome. Major 
depression or anxiety is often present and may be a 
component of the pain syndrome. The best thera-
peutic strategy is to limit inappropriate use of anal-
gesics and other medical resources and to modify the 
patient’s therapeutic expectations from cure to man-
agement of the pain while attempting to appreciate 
the role of psychosocial or psychological factors and 
stress. A multidisciplinary pain clinic is the treatment 
of choice in most cases.

 4.  Body dysmorphic disorder
    The fundamental diagnostic feature is a pervasive feel-

ing of ugliness or physical defect based on a grossly 
exaggerated perception of a minor (or even absent) 
physical anomaly. Patients frequently consult multiple 
primary care physicians, dermatologists, and plastic 
surgeons. Depressive symptoms, anxiety symptoms, 
social phobia, obsessive personality traits, and psycho-
social distress frequently coexist. Intervention includes 
group or family therapy and, occasionally, the use of 
SSRIs or other medication to decrease obsessive con-
cerns and depression.

 5.  Malingering
    The essential feature of malingering is the intentional 

production of illness consciously motivated by external 
incentives, such as avoiding military duty, obtaining 
financial compensation through litigation or disabil-
ity, evading criminal prosecution, obtaining drugs, or 
securing better living conditions. Malingering is more 
likely when the medical and legal context overshadows 
the presentation, a marked discrepancy exists between 
the clinical presentation and objective findings, and 
a lack of cooperation is experienced with the patient. 
Confrontation in a confidential and empathic but firm 
manner that allows an opportunity for constructive 
dialogue and appreciation of any psychological or psy-
chosocial problems is imperative.

 6.  Factitious disorder and Munchausen syndrome
    Factitious disorder must be carefully distinguished 

from malingering and somatoform disorders.
 In malingering or feigning illness, the expressed 

purpose is to avoid work or to obtain money. Facti-
tious disorders have no incentive other than to be a 
patient and to obtain medical care.

Malingering and factitious disorder differ from  
somatoform disorders in that symptoms and signs of ill-
ness are consciously created by the patient, whereas in 
somatoform disorders, the symptoms are subconscious 
The most extreme and dramatic form of factitial disease 
is Munchausen syndrome; it frequently includes exten-
sive travel and purposeful seeking of multiple invasive 
procedures and operations, sometimes with serious risk 
to life. Impersonation, fabrication, and pseudologia fan-
tastica (creation of fantastical stories of accomplishment 
or travel) often accompany Munchausen syndrome. In 
addition, those patients who travel from one medical 
facility to another to maintain a sense of confidentiality 
about their many medical encounters are engaged in a 
process referred to as peregrination.

In the most damaging form of Munchausen syndrome, 
adults purposefully use children as surrogates or victims 
of inflicted purposeful illness; so called Munchausen by 
proxy syndrome.
Patients may fake illness in a variety of ways:

Confabulated history alone (e.g., cancer, acquired 
immune deficiency syndrome [AIDS],  
cardiopulmonary disease)

Faking symptoms only
Creating a “real” illness by artificial means (e.g.,  

injection of fecal material or other potential  
pathogens subcutaneously or intravenously)

Use of excessive doses of medications (thyroid,  
digoxin)

Bleeding by swallowing blood or purposeful cutting
Tampering with thermometers, intravenous lines, or 

laboratory specimens
The diagnosis relies heavily on the astuteness of the 

clinician. The best information comes from careful 
checking with other sources (e.g., hospitals, physicians, 
family) when there are suspicious omissions or stories 
that seem too good to be true. Unfortunately, regulations 
regarding medical privacy and confidentiality may create 
difficulty in obtaining data from other medical facilities. 
The patient’s refusal to allow sharing of medical infor-
mation from other institutions is an important clue to the 
diagnosis.

Discovery by a medical facility or physician that the 
patient has Munchausen syndrome usually results in the 
patient’s rapidly leaving that care facility and moving on 
to another sufficiently distant so that the patient can play 
out the scenario again and again.

No specific therapy for factitious disorders has been 
established. General principles are as follows:

Treat the self-induced medical or surgical conditions, 
as indicated, and protect the patient from self-
harm or repeated dangerous procedures.

Attempts to limit the patient’s care to one primary 
care physician or facility are usually unsuccessful.
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C H A P T ER  152

Sexual Dysfunction

CLINICAL CASE PROBLEM 1

A 65-Year-Old Man with Hypertension  
and Erectile Dysfunction

A 65-year-old man with hypertension, congestive heart 
failure, and peptic ulcer disease comes to your office 
for his regular blood pressure check. Although his blood 
pressure is now under control, he complains of an 
inability to maintain an erection. He is currently taking 
α-methyldopa, propranolol, verapamil, hydrochlorothia-
zide, and cimetidine.

On examination, his blood pressure is 125/76 mm Hg. 
His pulse is 56 beats per minute and regular. The rest of 
the cardiovascular and physical examination is normal.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  Which of the following medications is the least likely to 
be the cause of this patient’s erectile dysfunction (ED)?

 a.  α-methyldopa
 b.  propranolol
 c.  verapamil
 d.  hydrochlorothiazide
 e.  cimetidine

 2.  Which of the following is generally considered to be 
the most common cause of sexual dysfunction in both 
men and women?

 a.  pharmacologic agents
 b.  panic disorder
 c.  generalized anxiety disorder (GAD)
 d.  major depressive disorder (MDD)
 e.  dysthymic disorder

 3.  Which of the following is considered a normal change 
in sexual functioning in the aging male?

 a.  increased time needed to achieve erection
 b.  decreased need for direct tactile stimulation to 

promote erection
 c.  inability to maintain erection between ejaculations

 d.  increased forcefulness of ejaculation
 e.  increasing presence of hemospermia

 4.  Which of the following is the most common sexual 
complaint in younger men?

 a.  hypoactive sexual desire disorder
 b.  male erectile disorder
 c.  orgasmic disorder
 d.  premature ejaculation
 e.  none of the above

 5.  Which of the following is the most common sexual 
complaint in older men?

 a.  hypoactive sexual desire disorder
 b.  ED
 c.  orgasmic disorder
 d.  premature ejaculation
 e.  none of the above

 6.  Which of the following statements regarding male 
sexual dysfunction is most accurate?

 a.  there is a strong association between increased 
exercise and sexual dysfunction

 b.  the estimated prevalence of ED in the United 
States is 18%

 c.  it is usually the treatment for cardiovascular dis-
ease rather than the disease itself that leads to sex-
ual dysfunction

 d.  male sexual dysfunction in a younger patient tends 
to be organic in origin

 e.  male sexual dysfunction in an older patient tends 
to be psychologically based

 7.  Which of the following organic disorders is the most 
common cause of organic male sexual dysfunction?

 a.  benign prostatic hypertrophy
 b.  hyperthyroidism
 c.  Parkinson disease
 d.  diabetes mellitus
 e.  atherosclerosis of the abdominal aorta

 8.  What is the most important aspect of the evaluation 
of male sexual dysfunction?

 a.  the history
 b.  the physical examination
 c.  nocturnal penile tumescence measurement
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 d.  ratio of penile to brachial blood pressure
 e.  serum testosterone measurement

 9.  Which of the following laboratory tests may be indi-
cated in a male patient with sexual dysfunction?

 a.  complete blood count (CBC)
 b.  blood urea nitrogen (BUN) and serum creatinine
 c.  thyroid function studies
 d.  serum testosterone level
 e.  all of the above

 10.  Which of the following is (are) an important coun-
seling aspect(s) in the treatment of male sexual 
dysfunction?

 a.  reducing performance anxiety by prohibiting 
intercourse

 b.  reducing anxiety by identification and verbalization
 c.  instructing in sensate focus techniques
 d.  instructing in interpersonal communication skills
 e.  all of the above

 11.  Which of the following treatments should be con-
sidered in the initial management of male sexual 
dysfunction?

 a.  sildenafil
 b.  vacuum assist device
 c.  penile prosthesis
 d.  intracavernous injections of alprostadil
 e.  all of the above

 12.  Which of the following is specifically indicated as a 
treatment for premature ejaculation?

 a.  the penile squeeze technique
 b.  the injection of testosterone
 c.  structured behavior modification programs
 d.  the intermittent injection of medroxyprogesterone
 e.  the intraarterial penile injection of local vasocon-

strictors

CLINICAL CASE PROBLEM 2

A 24-Year-Old Woman Who Is Unable to Have 
Sexual Intercourse

A 24-year-old woman who has been married for 6 
months comes to your office in tears. She and her hus-
band have been unable to have sexual intercourse. She 
says that when he tries to penetrate her, she “tenses 
up” and is “unable to go any further.”

Her significant history includes being raped at the age 
of 12 years. The patient has vivid memories of this event.

Her general physical examination is normal. At this 
time, you do not attempt a vaginal examination.

 13.  Which of the following statements regarding vaginis-
mus is true?

 a.  vaginismus is under voluntary control
 b.  there is no association between vaginismus and 

traumatic sexual experiences

 c.  most women with vaginismus also have difficulty 
with sexual arousal

 d.  vaginismus is a condition of involuntary spasm or 
constriction of the musculature surrounding the 
vaginal outlet

 e.  by definition, vaginismus occurs only during 
attempted sexual intercourse

 14.  Regarding the diagnosis and treatment of vaginis-
mus, which of the following statements is false?

 a.  throughout the diagnostic examination, the woman 
must feel that she is in control and may terminate 
the examination at any time

 b.  the diagnosis of vaginismus can often be made 
without insertion of a speculum

 c.  it is helpful if the sexual partner is involved in all 
aspects of the treatment process

 d.  the insertion of vaginal dilators is not a recognized 
part of the treatment protocol

 e.  sensate focus techniques are an important part of 
the treatment protocol

 15.  Which of the following is the most common female 
sexual dysfunction disorder?

 a.  anorgasmy
 b.  delayed orgasm
 c.  hypoactive sexual desire disorder
 d.  sexual aversion disorder
 e.  none of the above

 16.  Which of the following statements regarding female 
sexual arousal disorder is false?

 a.  sexual arousal disorder is more common in women 
than in men

 b.  the diagnosis takes into account the focus, inten-
sity, and duration of the sexual activity

 c.  if sexual stimulation is inadequate in focus, inten-
sity, or duration, the diagnosis cannot be made

 d.  it is not associated with inadequate vaginal 
lubrication

 e.  it is often associated with inhibited female orgasm

 17.  Of the following causes, which is the most com-
mon cause of hypoactive sexual desire disorder in 
women?

 a.  major psychiatric illness
 b.  major psychiatric illness in the woman’s partner
 c.  exhaustion from work and family responsibilities
 d.  major physical illness in the woman
 e.  alcoholism in the woman’s partner

 18.  Which of the following statements regarding inhib-
ited female orgasm is false?

 a.  it is the most common female sexual dysfunction
 b.  primary anorgasmia is more common among 

unmarried women than among married women
 c.  women older than 35 years have increased orgasm 

potential
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 d.  women may have more than one orgasm without a 
refractory period

 e.  fear of impregnation is a common cause

 19.  Which of the following statements regarding dyspa-
reunia is (are) true?

 a.  it may be caused by endometriosis
 b.  it may be caused by vaginitis or cervicitis
 c.  it may be caused by an episiotomy scar
 d.  all of the above
 e.  none of the above

 20.  Which of the following methods is (are) useful in the 
treatment of female sexual dysfunction?

 a.  sexual anatomy and physiology education
 b.  sensate focus exercises
 c.  treatment of underlying anxiety and depression
 d.  none of the above methods is useful
 e.  all of the above methods are useful

 21.  Which of the following major psychiatric conditions 
is linked most closely to sexual dysfunction?

 a.  panic attacks/panic disorder
 b.  GAD
 c.  MDD
 d.  schizoaffective disorder
 e.  schizophrenia

 22.  Which of the following will be beneficial in increas-
ing libido and sexual pleasure in a female patient who 
does not suffer from depression?

 a.  bupropion
 b.  Viagra
 c.  Paxil
 d.  Xanax

ANSWERS

 1.  c. Of the medications described for the patient in 
Clinical Case Problem 1, the only antihypertensive 
agent that has not been associated with sexual dys-
function is verapamil (a calcium channel blocker).

 2.  a. Recreational and medicinal drugs are the most 
common cause of sexual dysfunction. As discussed 
later in this chapter, arousal disorders, ED, and others 
have been described. This problem affects patients of 
both genders and all ages.

 3.  a. As men age, the length of time needed to achieve 
erection increases, and there is an increased need for 

direct tactile stimulation to promote erection. There 
is also a decrease in the forcefulness of ejaculation. An 
inability to maintain erection between ejaculations, 
or the presence of blood in the semen, is not consid-
ered a normal part of the aging process.

 4.  d. The most common sexual complaint in younger 
men is premature ejaculation. Estimated prevalence 
rates for sexual dysfunctions vary greatly, depending 
on the surveyed population and the survey method. 
Although this condition tends to lessen with age, 
counseling is important to avoid long-term conse-
quences for the patient’s intimate relationships.

 5.  b. The most common sexual complaint in older men 
is ED. This condition is associated with an increase in 
chronic medical problems, the concomitant increased 
use of medications that interfere with erection, and 
aging. The incidence of ED increases steadily with 
age, but it is not itself an inevitable consequence of 
aging. In one study, one third of 70-year-old men sur-
veyed reported no erectile difficulty. Although only 
8% of men still reported no difficulty by the age of 80 
years, another 40% claimed to have only mild diffi-
culty and are likely to respond favorably to treatment.

 6.  b. The overall prevalence of ED in men is 18.4%, 
indicating that it affects 18 million men in the United 
States. The prevalence of ED is positively related to 
age but is also particularly high among men with one 
or more cardiovascular risk factors, men with hyper-
tension, and men with a history of cardiovascular 
disease. ED is significantly and independently asso-
ciated with diabetes, lower attained education, and 
lack of physical activity. In young men, most cases of 
male sexual dysfunction are psychological in origin. 
In older men, as the incidence of concurrent disease 
and use of medication increases, so does the preva-
lence of organic sexual dysfunction.

 7.  d. Among men with diabetes, the crude prevalence 
of ED is 51.3%, making diabetes mellitus the most 
common organic cause of male sexual dysfunction. 
Patients with diabetes mellitus experience high rates 
of ED as a result of vascular disease and autonomic 
dysfunction. Other common causes of organic male 
sexual dysfunction include (1) atherosclerotic vascular 
disease; (2) congestive heart failure; (3) renal failure; 
(4) hepatic failure; (5) respiratory failure; (6) genetic 
causes (Klinefelter syndrome); (7) hypothyroidism; (8) 
hyperthyroidism; (9) multiple sclerosis; (10) Parkin-
son disease; (11) surgical procedures, including radical 
prostatectomy, orchiectomy, and abdominal-perineal 
colon resection; and (12) radiation therapy.

 8.  a. The most important aspect in the evaluation of 
male (and female) sexual dysfunction is the patient’s 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the goal, selection, types, and duration of 
sexual dysfunction psychotherapies most commonly 
practiced today.
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history. For example, in a patient with ED, if erec-
tions are achieved under certain conditions but not 
others, the likelihood is high that the dysfunction is 
psychogenic. Normal erectile function during mas-
turbation and extramarital sex and in response to 
erotic material suggests a psychological cause. Simi-
larly, if a normal erection is lost during vaginal inser-
tion, a psychological cause is suspected. A complete 
drug history is also essential.

The history should include present and previous birth 
control methods, a complete past medical and psychiatric 
history, a family history, a history of surgical procedures, 
a history of the marital relationship, and an assessment of 
current job satisfaction and other stressors. A complete 
physical examination, including a genital examination, 
should be performed. The physical examination will 
determine whether there is any evidence of organic dis-
ease associated with the sexual dysfunction.

Measurement of nocturnal penile tumescence (most 
simply done by use of a strain gauge or postage stamps 
circumferentially around the shaft of the flaccid penis), 
the ratio of penile to brachial blood pressure, and serum 
testosterone levels are investigations that may have a role 
in the overall evaluation of sexual dysfunction but are 
not always indicated. Vascular impairment as a potential 
cause of impotence essentially can be ruled out if an injec-
tion of alprostadil (see answer 11) induces an erection.

 9.  e. If the family physician suspects an organic cause, 
baseline screening blood work is indicated. This 
should include a CBC, BUN and serum creatinine 
levels, fasting blood glucose concentration, fast-
ing cholesterol level, thyroid function studies, liver 
function tests, and (if indicated) a serum testosterone 
level.

 10.  e. Most cases of sexual dysfunction have, as dis-
cussed previously, a significant psychological com-
ponent. The psychological treatment of male sexual 
dysfunction is composed of several important steps: 
(1) reduction or, it is hoped, elimination of perfor-
mance anxiety by prohibiting intercourse during 
the initial treatment period; (2) anxiety reduction by 
identification and verbalization of the problem and 
relaxation and visualization techniques; (3) introduc-
tion of the process of sensate focus (semistructured 
touching that will permit focus on sensory aware-
ness without any need to perform sexually); and (4) 
improvement of interpersonal communication skills.

 11.  e. Several treatment options are available today, 
most of which are associated with high efficacy rates 
and favorable safety profiles. A patient-centered 
approach that involves both the patient and his part-
ner is encouraged. The clinician must educate the 
patient and provide a supportive environment for 
shared decision making.

Phosphodiesterase type 5 (PDE-5) inhibitors such 
as sildenafil (Viagra), tadalafil (Cialis), and vardenafil  
(Levitra) are currently the first choice of most physicians 
and patients for the treatment of ED in addition to the 
newly approved avanafil. PDE-5 inhibitors have differ-
ences in their pharmacologic profiles, the most obvious 
being the long duration of action of tadalafil and the 
need for sildenafil to be taken at least 20 minutes before 
food because absorption of it is markedly diminished by 
food, especially with high fat content. However, avana-
fil’s absorption is not impacted by food ingestion, and 
it can be taken on as needed basis, for instance a 50-mg 
dose can be taken 30 min before intercourse and a 100- 
to 200-mg dose can be taken just 15 minutes beforehand. 
There are no data supporting the superiority of any one 
of them in terms of efficacy or safety. Many PDE-5 
inhibitors are available over the Internet to patients 
without a physician’s prescription. Physicians should 
warn their patients against procuring their ED treat-
ment in this way because serious side effects have been 
described, especially in patients who are taking nitrates 
for coronary artery disease.

Treatment failures with oral drugs may be because 
of medication, clinician, and patient issues. The phy-
sician needs to address all of these issues to identify 
true treatment failures. Patients who are truly unre-
sponsive to oral drugs may be offered other treatment 
options. Intracavernous injections of alprostadil alone 
or in combination with other vasoactive agents (papav-
erine and phentolamine) remain an excellent treatment 
option with demonstrated efficacy and safety over time. 
Intrameatal insertion of alprostadil is another option 
that may avoid the necessity of injections. Vacuum 
constriction devices may be offered mainly to elderly 
patients with occasional intercourse attempts; younger 
patients show limited satisfaction because of the unnat-
ural erection that is associated with this treatment 
modality. Penile prostheses are generally the last treat-
ment option offered because of invasiveness, cost, and 
nonreversibility; however, they are associated with high 
satisfaction rates in properly selected patients. All treat-
ment options are associated with particular advantages 
and disadvantages.

 12.  a. The initial treatment of premature ejaculation 
is the same as other therapies described here. In 
addition, an exercise known as the penile squeeze 
technique is used to raise the threshold of penile 
excitability. The penis is stimulated until impend-
ing ejaculation is perceived. At this time, the partner 
squeezes the coronal ridge of the glans penis, result-
ing in diminished erection and inhibited ejaculation. 
Eventually, with repeated practice, the threshold for 
ejaculation is raised. Premature ejaculation may be 
treated pharmacologically with SSRIs taken before 
intercourse; a known side effect of SSRIs is inhibition 
of orgasm in approximately 50% of men and women.
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 13.  a. Vaginismus is a recurrent or persistent involun-
tary spasm of the musculature of the outer third of 
the vagina that can interfere with coitus. There is an 
association between vaginismus and an intense child-
hood or adolescent exposure to strong condemnation 
of sexual behavior based on some religious beliefs. 
Most women with vaginismus have normal sex-
ual arousal. The spasm can occur with any attempt 
to penetrate the introitus, including routine pelvic 
examination. In this patient, the cause of vaginismus 
is most likely the traumatic sexual experience that 
took place during her childhood.

 14.  d. The evaluation and treatment of vaginismus 
begin with a carefully performed physical examina-
tion in which the patient is always in full control. 
She may terminate the examination at any time. On 
inspection of the external genitalia, spasm and rigid-
ity of the perineal muscles are often felt. In this case, 
the diagnosis can be made even without insertion of 
a speculum. From inspection, the examination may 
proceed to the insertion of one or more of the exam-
iner’s fingers.

The use of vaginal dilators in gradually increasing sizes 
has proved helpful in the treatment of vaginismus. 
Beginning with the smallest size, the woman inserts 
these herself until she becomes both comfortable and 
relaxed with their insertion. When the largest plas-
tic dilator can be inserted, the couple can proceed to 
intercourse.

The partner should be involved in all aspects of 
assessment and treatment. Ideally, the partner should be 
present to observe the entire evaluation and treatment. 
Together with anatomy and physiology education, the 
couple learns the concept of sensate focus, which plays a 
major part in therapy for any sexual dysfunction.

 15.  c. The most commonly reported female sexual dys-
function disorder is hypoactive sexual desire disorder, 
present in up to one third of women in some stud-
ies. Orgasmic disorder, however, is present in 5% to 
10%. The prevalence of the other forms of female 
sexual dysfunction is less clear.

 16.  d. Female sexual arousal disorder is defined as 
persistent or recurrent partial or complete failure 
to attain or to maintain the lubrication-swelling 
response of sexual excitement until completion of the 
sexual activity. The diagnosis includes the subjective 
sense of sexual excitement and pleasure and requires 
the focus, intensity, and duration of stimulation to be 
adequate. Sexual arousal disorder is often associated 
with inhibited female orgasm.

 17.  c. Hypoactive sexual desire disorder is defined as 
persistent or recurrent deficient or absent desire for 

sexual activity. The definition includes a lack of sex-
ual fantasies. The major reasons for hypoactive sexual 
desire disorder are marital dysfunction, mismatched 
activity schedules, and exhaustion from work and 
family responsibilities.

 18.  a. Inhibited female orgasm is defined as per-
sistent or recurrent delay in or absence of orgasm 
in a woman after a normal sexual excitement phase 
during sexual activity. The definition takes into 
account the adequacy of focus, intensity, and dura-
tion of the sexual activity. Inhibited female orgasm 
(as one of the orgasmic disorders) is not the most 
common disorder of female sexual dysfunction (5% 
to 10%). It is surpassed by hypoactive sexual desire 
disorder (33%).

Primary anorgasmia (never having had an orgasm) is more 
common in unmarried women than in married women. 
Women older than 35 years appear to have an increased 
orgasmic potential. Women may have more than one 
orgasm without a refractory period. Causes of inhibited 
female orgasm include fear of impregnation, rejection by 
the woman’s sexual partner, hostility, and feelings of guilt 
regarding sexual impulses.

 19.  d. Dyspareunia is defined as recurrent or persistent 
genital pain before, during, or after sexual inter-
course. This dyspareunia cannot be caused exclu-
sively by lack of lubrication or by vaginismus. In 
many cases, however, vaginismus and dyspareunia are 
closely associated. Other causes of dyspareunia are 
episiotomy scars, vaginitis, cervicitis, endometriosis, 
postmenopausal vaginal atrophy, and anxiety regard-
ing the sexual act.

 20.  e. For a woman with sexual dysfunction, it is imper-
ative that she and her partner become knowledgeable 
about sexual anatomy and physiology. Sensate focus 
exercises are useful. Possible underlying anxiety and 
depression need to be addressed and treated. If life 
and marital stressors are present, marital counsel-
ing and stress management counseling are indicated. 
Because side effects of medication can cause sexual 
dysfunction in women as well as in men, review of 
the patient’s medication is important. As mentioned 
previously, antidepressants, particularly SSRIs, are 
often associated with significant orgasmic delay and 
resultant decreased libido. A change to a non–sero-
tonin reuptake antidepressant such as bupropion may 
be indicated.

 21.  c. The most common psychiatric condition asso-
ciated with sexual dysfunction is major depressive 
illness in one or both mates. In the absence of a psy-
chiatric pathologic condition, dual sex therapy is the 
most accepted approach to the treatment of sexual 
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dysfunction. One approach often used in therapy for 
sexual dysfunction in couples is called the LEDO 
approach. The LEDO approach centers on the 
following:
Lowering stress, tension, and anxiety levels through 

discussion, examination, and observation
Ensuring that both parties understand each other’s 

desires, pleasures, and difficulties
Determining the partners’ genuine awareness and 

knowledge of their own and each other’s sexual 
anatomy and the process of intercourse

Outlining, drawing, and explaining alternative ap-
proaches to arousal and excitation and intercourse 
techniques

The sexual problem often reflects other areas of dis-
harmony or partner misunderstanding. The marital 
relationship as a whole is treated, with emphasis on sex-
ual functioning as a part of that relationship. When a 
referral for sex therapy is necessary, both a female and a 
male therapist should be involved in the treatment of the 
couple’s sexual problem. The therapy is short term and 
behaviorally oriented. The goal is to reestablish com-
munication within the marital unit. Information about 
anatomy and physiology is given. Specific sensate focus 
exercises are prescribed. The couple proceeds from 
nongenital touching and sensory awareness to genital 
touching and sensory awareness, to genital touching, 
and finally to intercourse. The couple learns to com-
municate with each other through these graded exer-
cises. If underlying MDD, dysthymic disorder, GAD, or 
other anxiety disorders are present, they must be treated 
concurrently.

Another acronym describes essentially the same 
sequence of therapy for couples. The PLISSIT Model of 
Sex Therapy is a simple model illustrating the fact that 
most people with sexual problems do not need an intensive 
course of therapy. The acronym PLISSIT stands for four 

basic forms of sex therapy: Permission, Limited Informa-
tion, Specific Suggestions, and Intensive Therapy.

 22.  a. Bupropion SR at 150 mg up to 300 mg per day 
has shown promising results in both treatment of 
sexual dysfunction in women in general and patients 
of both genders with SSRI-associated sexual dys-
function by increasing libido, arousal, and orgasm. 
In 2015 the U.S. FDA approved the 5 HT receptor 
agonist flibanserin for treatment of hypoactive sexual 
desire disorder in premenopausal women, but with 
post-marketing safety monitoring. The drug can cause 
significant hypotension when taken with alcohol.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

The sexual dysfunction psychotherapies most com-
monly practiced today are a refinement, reinforce-
ment, and expansion of the LEDO approach to sexual 
dysfunction. The goal, selection, types, and duration 
are described as follows.

Goal: The goal is resolution of specific sexual 
dysfunctions.

Selection: (a) All sexual dysfunction psychotherapy 
ideally should be performed with both partners; and 
(b) sexual dysfunctions most suited for psychotherapy 
include male erectile disorder, premature ejaculation, 
vaginismus, and orgasmic dysfunction.

Types: (a) Make sure all medical causes are ruled 
out; (b) psychotherapy (types of psychotherapies used 
include behavior modification techniques, including 
systemic desensitization, homework, and education); 
and (c) psychodynamic approaches, such as hyp-
notherapy, group therapy, and couples therapy as 
needed to deal with system dynamics.

Duration: The length of treatment is weeks to months.

SUMMARY

 1.  Prevalence: It is extremely difficult to estimate the 
prevalence of sexual dysfunction disorders. However, it 
is estimated that 40% of U.S. couples at one time or 
another have had a sexual dysfunction of some type. The 
estimated prevalence of certain disorders is as follows:

 a.  Men: (i) premature ejaculation, 37%; (ii) hypoactive 
sexual desire disorder, 16%; (iii) orgasmic disorder, 
6%; and (iv) male erectile disorder, 7%

 b.  Women: (i) hypoactive sexual desire disorder, 33%; 
(ii) dyspareunia or vaginismus, not known; and (iii) 
orgasmic disorder, 7%

 2.  The most common causes are as follows: (a) pharma-
ceutical agents appear to be the most common cause 
of sexual dysfunction (antihypertensives and antide-
pressant drugs are especially important); (b) diabetes 

mellitus is the most common organic disorder respon-
sible for sexual dysfunction; and (c) psychological fac-
tors, even if not the predominant cause, accompany 
most sexual dysfunction disorders.

 3.  Nonpharmacological approaches to sexual dysfunction 
in couples: (a) always begin by treating the relationship 
in reference to the couple; (b) obtain complete histo-
ries from both partners; (c) perform complete physical 
examinations; (d) perform laboratory testing, which 
may include CBC, renal function, liver function, thy-
roid function, blood glucose concentration, serum 
cholesterol level, and hormone levels (testosterone, 
follicle-stimulating hormone, luteinizing hormone, 
estrogen, and progesterone); (e) remember that there 
is an association between dyspareunia or vaginismus 
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SUMMARY—cont’d

and previous sexual abuse; (f) consider the possibility 
of family violence in the present (e.g., spousal abuse 
leading to rape); and (g) use the LEDO approach 
(guidelines described in the Solution to the Clinical 
Case Management Problem).

 4.  Pharmacologic treatment of male sexual dysfunction: 
(a) ED may be treated with sildenafil, vardenafil, or 
tadalafil; (b) premature ejaculation may be ameliorated 
with SSRIs; and (c) although no reliable aphrodisiacs 

exist, some patients with hypoactive sexual desire dis-
order may respond to androgenic steroids or yohim-
bine. If a medication causes side effects that cannot 
be controlled, a change to a different medication class 
should be considered.

 5.  Pharmacologic treatment of female sexual dysfunction 
is under investigation.

 6.  Other treatments: ED can also be treated with non-
prescription vacuum devices or with surgical implants.

C H A P T ER  153

Psychotherapy in Family Medicine

CLINICAL CASE PROBLEM 1

A 29-Year-Old Working Mother with  
Two Young Children Who Is Unable  
to Cope

A 29-year-old mother who holds a full-time out-of-the-
home job has just gone back to work after the birth of 
her second child. The child is currently 8 weeks old. 
She works as an accountant in a large company. Her 
company is restructuring, and she worries that her 
job is not secure. Her husband has been laid off from 
his job as an assembly line worker at an automobile 
assembly plant.

After her maternity leave, she fears that the man-
agement is unhappy with her for “taking so much 
time off to have a baby.” She is staying up late every 
night to get the housework done. She wakes up often 
during the night to feed the baby. She is too tired to 
spend quality time with the older child and feels guilty 
about that. She is crying, fatigued, and absolutely 
exhausted after 10 days back on the job. She finds 
herself becoming “very sleepy every day at work,” and 
the management has commented on that. She tells 
you, “I just can’t take it any longer. I have to work to 
pay the mortgage and put food on the table. There are 
no other jobs available. What am I going to do? I just 
can’t go on this way.”

She has no history of psychiatric problems or sleep 
disorders. She has no family history of psychiatric dis-
orders or personal or family history of drug or alcohol 
use. She is not taking any drugs at present.

http://www.uptodate.com/contents/treatment-of-male-sexual-dysfunction
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SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient at this 
time?

 a.  major depressive disorder (MDD)
 b.  generalized anxiety disorder
 c.  adjustment disorder
 d.  dysthymic disorder
 e.  panic disorder

 2.  Which of the following would be the next therapeutic 
step in the care of this patient?

 a.  schedule regular follow-up to allow the patient to 
“vent” her concerns

 b.  if the patient is not nursing, start fluoxetine for 1 
week with the addition of zolpidem as needed for 
sleep

 c.  refer this patient and her husband to social services, 
such as vocational rehabilitation, to facilitate a more 
ordered entry into the workforce

 d.  none of the above
 e.  any of the above

 3.  You decide to initiate psychotherapy. At this time, 
in this patient and given this diagnosis, what is the 
best psychotherapy to initiate in a primary care 
setting?

 a.  cognitive psychotherapy
 b.  brief psychodynamic psychotherapy
 c.  behavioral psychotherapy (behavior modification)
 d.  supportive psychotherapy
 e.  intensive psychoanalytically oriented psychotherapy

 4.  What is the major goal of the psychotherapy in this 
patient’s situation?

 a.  to identify and to alter cognitive distortions
 b.  to understand the conflict area and the particular 

defense mechanisms used
 c.  to maintain or to reestablish the best level of 

functioning
 d.  to eliminate involuntary disruptive behavior pat-

terns and to substitute appropriate behaviors
 e.  to resolve symptoms and to rework major personal-

ity structures related to childhood conflicts

 5.  What is the first priority at this time?
 a.  foster a good working relationship with the patient
 b.  approach the patient as a “blank screen”
 c.  develop a “therapeutic alliance” with the patient
 d.  begin the assignment of tasks for the patient to 

complete
 e.  develop “free association” with the patient

 6.  What is the therapeutic method at this time?
 a.  validate and explore the patient’s concerns, provide 

direction for problem solving, and help her deal 
with the situation

 b.  have the patient express her anger in the “here and 
now”

 c.  prescribe a sedative to “get things under control”
 d.  have the patient “intellectualize” her concerns
 e.  have the patient discuss her dreams and free 

associations

 7.  Which of the following is (are) a technique(s) of sup-
portive psychotherapy?

 a.  support problem-solving techniques and behaviors
 b.  develop a short-term “mentoring” relationship
 c.  develop a short-term “guiding” relationship
 d.  suggest, reinforce, advise, and reality test
 e.  all of the above

 8.  Depression is the most frequent psychiatric condi-
tion seen in the primary care setting. Which of the 
following psychotherapies has been shown to be most 
efficacious in the treatment of psychiatric conditions 
encountered in primary health care settings?

 a.  intensive analytically oriented psychotherapy
 b.  psychoanalysis
 c.  cognitive-behavioral therapy (CBT)
 d.  brief psychodynamic psychotherapy
 e.  gestalt psychotherapy

CLINICAL CASE PROBLEM 2

A 39-Year-Old Woman with a 4-Month  
History of Depression

A 39-year-old woman comes to your office with a 
4-month history of depression. She meets the Diagnos-
tic and Statistical Manual of Mental Disorders, 5th edi-
tion, criteria for major depressive disorder (MDD). She 
was prescribed an antidepressant 6 weeks ago, and it 
appears to be helping significantly.

 9.  Which of the following statements is (are) true 
regarding the therapeutic approach to this disorder?

 a.  the combination of cognitive therapy and antide-
pressants has been shown to effectively manage 
severe or chronic depression

 b.  supportive psychotherapy is the ideal psychother-
apy for this patient

 c.  there is little evidence to support a combination 
of medication and psychotherapy in preference to 
psychotherapy alone

 d.  brief psychodynamic psychotherapy has been 
shown to be the most effective psychotherapy 
when it is used in combination with a selective 
serotonin reuptake inhibitor (SSRI)

 e.  all of the above statements are true

 10.  Which of the following statements regarding CBT is 
(are) true?

 a.  cognitive therapy is a treatment process that 
enables patients to correct false self-beliefs that 
can lead to negative moods and behaviors
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 b.  CBT has proved beneficial in treating patients 
who have only a partial response to adequate anti-
depressant therapy

 c.  formal CBT is generally conducted for a period of 
15 to 25 weeks in weekly sessions

 d.  CBT is best suited to patients who have depressive 
disorders without psychotic features

 e.  all of the above statements are true

 11.  What is the major goal of CBT?
 a.  to help patients “pick themselves up by the boot-

straps” and change their lives
 b.  to reestablish a previous best level of functioning
 c.  to understand the major conflict area and the par-

ticular defense mechanisms being used
 d.  to identify and to alter cognitive distortions
 e.  to clarify and to resolve the focal area of conflict 

that interferes with current functioning

ANSWERS

 1.  c. This patient has an adjustment disorder. 
Although this condition is detailed in Chapter 141, 
the basic characteristics of adjustment disorder are 
provided here again: (1) the development of a psy-
chological reaction to identifiable stressors or events; 
(2) the reaction reflects a change in the individual’s 
normal personality and is different from the person’s 
usual style of functioning; (3) the psychological reac-
tion is either “maladaptive” in that normal function-
ing (including social and occupational functioning) is 
impaired or greater than normally expected of oth-
ers in similar circumstances; and (4) the psycholog-
ical reaction does not represent an exacerbation of 
another psychiatric disorder.

 2.  d. Although it is important to address target symp-
toms such as sleep, the first-line treatment of adjust-
ment disorder does not involve medication. Rather, a 
supportive and empathic approach is applied with a 
strong development of therapeutic alliance to facili-
tate therapy. Allowing patients to vent may be helpful 
in the short term, but this approach lacks the struc-
tured guidance that is required to promote change 
in the patient’s thinking, feeling, or behavior neces-
sary to lead to clinical improvement. Furthermore, 
this patient would be likely to feel overwhelmed in 
any work environment, making a “job change” an 
unlikely therapeutic intervention.

 3.  d. The type of psychotherapy that best fits treatment 
of this patient’s life situation in a primary care setting 

is supportive psychotherapy. Supportive psychother-
apy is discussed in detail in answers 4 through 7.

 4.  c. The major goal of supportive psychotherapy is to 
reestablish the best possible level of functioning given 
the patient’s current circumstances, personality, and 
previous coping style. In general, this distinguishes 
supportive psychotherapy from the change-oriented 
psychotherapies that aim to modify primary disease 
processes, to adjust thinking style, to change behav-
ior, or to restructure personality.

 5.  a. The first priority of supportive psychother-
apy is to foster a good working relationship with 
the patient. This will make the patient feel compe-
tent and connected, which are the two basic social 
needs of any human being. When people feel over-
whelmed, they lose the sense of being competent 
and connected.

 6.  a. Once a working relationship is established 
between patient and physician, the physician encour-
ages the patient to explore his or her concerns and 
validates the patient’s feelings. In this clinical case 
problem, enlisting the husband’s practical support, 
exploring options for temporary part-time employ-
ment, and validating the patient’s need to take care 
of herself are important. It is extremely useful to 
elicit her stories about overcoming previous difficult 
times.

The prescription of a sedative risks compounding her 
problem and is contraindicated.

 7.  e. Specific techniques used in supportive psycho-
therapy include the following: (1) regular sessions in 
which therapy for the patient is consistently available; 
(2) support by the therapist of problem solving by the 
patient; (3) guiding or mentoring on the part of the 
therapist; (4) concomitant use of medication (espe-
cially antidepressant medication) if indicated; and (5) 
depending on the physician’s level of expertise, spe-
cific techniques such as suggestion, reinforcement, 
advice, teaching, reality testing, cognitive restruc-
turing, reassurance, encouragement of alternative 
behavior, and discussion of social and interpersonal 
skills.

 8.  c. An increasing amount of literature supports the 
efficacy of CBT in primary care settings. Studies 
examining the outcome of CBT have found it to be an 
effective treatment in ambulatory patients with mild 
to moderate degrees of depression. One advantage of 
CBT is that the therapeutic techniques can often be 
learned more easily than psychodynamic techniques 
and integrated into primary care treatment.

Cognitive techniques include the questioning of mal-
adaptive assumptions about problems, provision of 

CLINICAL CASE MANAGEMENT PROBLEM

Describe the forms of psychotherapy that are useful in 
the family practice setting.
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information, and assignments for dealing with specific 
situations. There is a trend to combine these techniques 
with behavioral techniques, such as relaxation training 
and desensitization, which are also very useful in the fam-
ily practice setting.

 9.  a. Family physicians are usually the first to diagnose 
and to treat patients with depression. Studies have 
shown that the best treatment of MDD is a combi-
nation of antidepressant medications with CBT, not 
supportive psychotherapy. Physicians should inform 
patients that psychotherapy and pharmacotherapy are 
valid options and that cognitive therapy, and therefore 
CBT, is the most studied psychotherapy. If the patient 
and physician initially elect to use pharmacotherapy 
and the patient does not respond adequately, the phy-
sician should again suggest adding psychotherapy or 
CBT. A combination of psychotherapy and pharma-
cotherapy is more effective than either method alone 
in patients with MDD without psychotic features.

Some qualitative studies have suggested that full imple-
mentation of the CBT model by primary care physicians 
can be difficult in the context of visit and time constraints 
of a primary care practice, even with adequate training. If 
the family physician is unable to provide the psychother-
apy because of either lack of training or lack of time, a 
referral to a psychotherapist is indicated.

 10.  e. The process of CBT helps patients reinterpret 
their views about their lives. It helps them to edit their 
stories. Although formal CBT is generally conducted 
for a period of 15 to 25 weeks in weekly sessions, 
family physicians can make effective interventions 
during brief visits. CBT can also be used in patients 
who refuse to take antidepressant medication, fail to 
respond to antidepressant medication, or are unable 
to tolerate antidepressant medications.

 11.  d. CBT is a method of brief psychotherapy devel-
oped during the past 25 years primarily for the 
treatment of mild to moderate depression and other 
psychiatric conditions encountered in the primary 
care setting.

People who are depressed tend to have negative inter-
pretations of the world, themselves, and the future. Also, 
patients who are depressed interpret events as reflecting 
defeat, deprivation, or disparagement and view their lives 
as being filled with obstacles and burdens. They also view 
themselves as unworthy, deficient, undesirable, or worth-
less and see the future as bringing a continuation of the 
miseries of the past.

The major goal of cognitive psychotherapy is to iden-
tify and to alter cognitive distortions and thoughts. CBT 

helps patients identify and alter these cognitive distor-
tions (negative stories). The techniques that are used 
include behavioral assignments, reading materials, and 
teaching that helps these patients recognize the differ-
ence between positively and negatively biased automatic 
thoughts. At first glance, it may seem completely straight-
forward, but it is sometimes difficult for the patient to 
tell the difference between the two. It also helps patients 
identify negative schemas, beliefs, and attitudes.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

Family physicians can incorporate effective psycho-
therapeutic interventions into a brief office visit. Sup-
portive psychotherapy and CBT are the two most 
appropriate psychotherapeutic approaches for use in 
a family physician’s practice.

CBT is useful in the treatment of nonpsychotic 
depressive disorders and in stress management. Sup-
portive psychotherapy is useful in the treatment of 
adjustment disorders, family and marital conflicts, and 
any condition to which importance is attached by the 
patient.

Family physicians should be familiar with some 
of the differences in goals among popular forms of 
psychotherapy:
 1.  Psychoanalysis aims to resolve symptoms and to 

perform major reworking of personality structures 
related to childhood conflicts.

 2.  Psychoanalytically oriented psychotherapy aims 
to understand a conflict area and the particular 
defense mechanisms used to defend it.

 3.  Brief psychodynamic psychotherapy is used to 
clarify and to resolve focal areas of conflict that 
interfere with current functioning.

 4.  Cognitive psychotherapy primarily identifies and 
alters cognitive distortions.

 5.  Supportive psychotherapy aims to reestablish 
the optimal level of functioning possible for the 
patient.

 6.  Behavioral therapy (behavioral modification) aims 
to change disruptive behavior patterns through 
reinforcing positive responses and ignoring nega-
tive ones; relaxation approaches, rewards sys-
tems, and breathing techniques can be used for 
the patient’s benefit.
Many of these psychotherapeutic modalities can 

be used in a group setting. This approach provides 
significant support to groups of patients dealing with 
serious general medical conditions, smoking cessa-
tion, and stress disorders.
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SUMMARY

 1.  Consider the use of supportive psychotherapy in any 
condition, recognizing the biopsychosocial model of 
illness.

 2.  Consider the increased efficacy of treating depressive 
disorders with a combination of SSRIs and cognitive 
psychotherapy.

 3.  Although formal CBT is generally conducted for a 
period of 15 to 25 weeks in weekly sessions, family 
physicians can make effective interventions during 
brief visits.

 4.  Some studies indicate significant cost-effectiveness of 
psychotherapy relative to other interventions.

 5.  Therapeutic intervention in family medicine is a skill 
that can be acquired with some additional training.

 6.  A referral to a qualified mental health professional is 
indicated when long-standing and complex problems 
are uncovered.

 7.  Supportive psychotherapy and CBT are the two most 
appropriate psychotherapeutic approaches for use in a 
family physician’s practice.
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Cardiac Arrest

CLINICAL CASE PROBLEM 1

A 55-Year-Old Man Found Collapsed in the 
Street

A 55-year-old man is found collapsed in the street by 
a passerby. The passerby begins cardiopulmonary 
resuscitation (CPR) and is soon joined by another cit-
izen. Someone calls 911, and CPR is continued until 
the paramedics arrive and initiate advanced cardiac life 
support (ACLS). Despite complete ACLS maneuvers, 
the patient remains pulseless and breathless as the 
paramedics hand over care to the emergency depart-
ment physician on duty at the nearest hospital.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following rhythms is not one of the 
most commonly associated with pulseless cardiac 
arrest?

 a.  ventricular fibrillation (VF)
 b.  asystole
 c.  rapid ventricular tachycardia (VT)
 d.  pulseless electrical activity (PEA)
 e.  Mobitz II second-degree heart block

 2.  Components of good basic life support (BLS) care 
include all except which of the following?

 a.  high-quality bystander CPR
 b.  early defibrillation within minutes of collapse if 

there is pulseless VT or VF
 c.  await ACLS trained personnel to begin CPR
 d.  focus on CPR rather than getting medications and 

intravenous (IV) access in the field
 e.  early contact of the emergency medical services 

(EMS) system

 3.  Which of the following statements regarding deliv-
ery of medications during cardiac arrest is true?

 a.  the only drugs that can be given through the endo-
tracheal tube are epinephrine and lidocaine

 b.  epinephrine is preferred to atropine in treatment 
of bradycardic PEA

 c.  central lines are critical in the success of ACLS
 d.  if a drug is given through a peripheral IV line, fol-

low it with a 500-mL bolus of IV fluid
 e.  intraosseous (IO) access is useful for fluid resusci-

tation but not drug delivery or blood sampling

 4.  Which of the following is incorrect with regard to 
the management of witnessed arrest with a defibrilla-
tor on-site?

 a.  CPR should be performed while the defibrillator is 
being readied

 b.  after the delivery of two rescue breaths, the pulse 
should be checked

 c.  if no pulse is felt within 10 seconds, the defibrilla-
tor should be turned on and adhesive pads or pad-
dles should then be placed and the rhythm checked

 d.  the automatic defibrillator will analyze the rhythm 
and provide instructions about whether and how 
to administer shocks

 5.  A “quick look” with biphasic paddles is performed on 
the patient in Clinical Case Problem 1. You diagnose 
VF. What should be your first step?

 a.  defibrillate with 120 to 200 J
 b.  defibrillate with 360 J
 c.  administer epinephrine 1 mg IV push
 d.  administer vasopressin 40 units IV bolus
 e.  intubate the trachea

 6.  What is the antiarrhythmic of choice in the manage-
ment of VF?

 a.  bretylium
 b.  lidocaine
 c.  procainamide
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 d.  magnesium
 e.  amiodarone

 7.  The patient is successfully converted to sinus rhythm. 
Unfortunately, on the way to the coronary care unit, 
he arrests again. The rhythm strip reveals asystole. 
CPR is restarted. Which of the following is the next 
logical step in treatment?

 a.  administer epinephrine 1 mg IV push
 b.  administer calcium chloride 10 mL of a 10% solu-

tion IV push
 c.  administer sodium bicarbonate 1 mEq/kg IV push
 d.  administer isoproterenol 2 to 20 mcg
 e.  administer lidocaine 75 mg IV push

 8.  With appropriate treatment, the patient again con-
verts to sinus rhythm. He is stabilized in the coronary 
care unit. Unfortunately, 2 hours later, he develops 
VT. His blood pressure is 100/60 mm Hg, and he has 
a palpable pulse. Your next step should be to admin-
ister which of the following?

 a.  lidocaine 1 to 1.5 mg/kg IV
 b.  procainamide 20 to 30 mg/minute up to a maxi-

mum of 50 mg/minute
 c.  bretylium 5 mg IV bolus
 d.  verapamil 5 mg IV bolus
 e.  none of the above

 9.  Sinus rhythm is restored again, and his condition 
returns to satisfactory. Unfortunately, he develops a 
second-degree atrioventricular (AV) block (Mobitz 
type II). His pulse is 40 beats per minute, and his 
blood pressure drops to 70/40 mm Hg. Given this 
change, what would you do now?

 a.  observe the patient only
 b.  administer isoproterenol 2 to 10 mg per minute
 c.  administer atropine 0.5 to 1 mg
 d.  administer epinephrine 0.5 to 1 mg
 e.  none of the above

 10.  What is the definitive therapy for the dysrhythmia 
described in question 9?

 a.  a constant infusion of isoproterenol 2 to 20 mg per 
minute

 b.  a constant infusion of lidocaine 2 to 4 mg per 
minute

 c.  a constant infusion of procainamide 2 to 4 mg per 
minute

 d.  a transvenous pacemaker
 e.  none of the above

CLINICAL CASE PROBLEM 2

A Witnessed Cardiac Arrest

CPR is in progress on a 70-kg man who collapsed in 
the street (witnessed arrest). BLS was begun, as was 
ACLS when the paramedics arrived. He was brought 

immediately to the emergency department, and a blood 
gas sample was drawn. The results were as follows: pH, 
7.1; Pco2, 60 mm Hg; Po2, 75 mm Hg; and HCO3

−, 15 
mEq/L.

 11.  These results represent which of the following?
 a.  metabolic acidosis with respiratory alkalosis
 b.  respiratory acidosis with metabolic alkalosis
 c.  pure metabolic acidosis
 d.  pure respiratory acidosis
 e.  mixed respiratory and metabolic acidosis

 12.  What is the most appropriate treatment of this 
patient?

 a.  sodium bicarbonate 1 mEq/kg
 b.  sodium bicarbonate 0.5 mEq/kg
 c.  increased ventilation
 d.  a and c
 e.  b and c

 13.  Which of the following should be treated first in this 
patient?

 a.  respiratory acidosis
 b.  metabolic acidosis
 c.  respiratory alkalosis
 d.  metabolic alkalosis
 e.  all of the above

A 53-year-old man presents to your emergency depart-
ment with a 2-hour history of a “rapid heartbeat,” nausea, 
and dizziness. A 12-lead electrocardiogram shows atrial 
flutter with variable AV conduction. As you are taking his 
history, he becomes disoriented. You are able to obtain 
only his systolic blood pressure (40 mm Hg).

 14.  At this time, what should you do?
 a.  administer epinephrine 1 mg IV
 b.  administer isoproterenol 2 to 20 mg per minute IV
 c.  defibrillate with 300 J
 d.  cardiovert with 300 J
 e.  cardiovert with 50 to 100 J

 15.  What is the first step in initiation of resuscitation 
after a witnessed or unwitnessed cardiac arrest in the 
community?

 a.  begin rescue breathing
 b.  begin chest compressions
 c.  initiate a call to 911
 d.  check pulse
 e.  go for help

 16.  Which of the following statements concerning BLS 
is false?

 a.  the prompt administration of BLS is the key to 
success

 b.  mouth-to-mouth resuscitation is the recommended 
method of respiratory exchange in performing BLS
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 c.  BLS is used most commonly in family situations—
one family member resuscitating another

 d.  BLS succeeds no more frequently than in 15% of 
out-of-hospital attempts

 e.  infectious diseases, such as acquired immunodefi-
ciency syndrome and serum hepatitis, pose little if 
any risk to rescuers

 17.  What is the recommended BLS compression/ventila-
tion ratio in one- or two-person CPR of an adult?

 a.  15/2
 b.  15/1
 c.  30/2
 d.  10/1
 e.  10/3

ANSWERS

 1.  e. According to the 2005 American Heart Associa-
tion guidelines on the management of cardiac arrest, 
the four rhythms that produce pulseless cardiac arrest 
are VF, rapid VT, PEA, and asystole. Patients with 
one of these arrest rhythms must have both BLS and 
ACLS to survive. Mobitz II second-degree heart 
block can be associated with hypotension, chest pain, 
and other cardiac symptoms, but it is not usually 
found when the patient is in pulseless cardiac arrest.

 2.  c. Good BLS should precede ACLS when pulseless 
cardiac arrest has occurred. High-quality bystander 
CPR should begin promptly, and early defibrilla-
tion, with either an available automatic defibrillator 
or ambulance equipment if EMS arrives very early, 
should follow within minutes of collapse. Good CPR 
is more likely to lead to survival than are medications 
and IV access in the field. Awaiting ACLS-trained 
personnel and delay of CPR are associated with 
worse outcomes.

 3.  b. Atropine is no longer recommended for asystole 
or bradycardic PEA except in instances of known 
vagal hyperstimulation.

 4.  b. The most common initial rhythm diagnosed 
in patients who suffer a cardiac arrest is VF. The 
usual course of events is as follows: coarse VF to fine 
VF to asystole. If CPR is started within 4 minutes 
after collapse, the likelihood of survival to hospital 
discharge doubles. One of the major pitfalls in per-
forming BLS or ACLS is focusing on medications, 
breaths, or equipment at the expense of high-quality 
chest compressions. Two rescue breaths are no lon-
ger recommended as a part of BLS. Early defibril-
lation is essential, but CPR should not be delayed 
while getting the machine ready. An out-of-hospital 
goal of defibrillation within 5 minutes of a telephone 
call is recommended. An in-hospital goal of defibril-
lation within 3 minutes of collapse is recommended. 

Communities report survival rates for out-of-hospital 
cardiac arrest ranging from 4% to 34%. Once ven-
tricular asystole develops, the probability of success-
ful resuscitation is virtually zero.

 5.  a. The first step in the treatment of VF is defibril-
lation with an energy level of 120 to 200 J (with a 
biphasic defibrillator). CPR should be resumed 
immediately without waiting to see the results or 
checking for return of pulse. It is no longer recom-
mended to do stacked shocks. There are still some 
monophasic defibrillators in the community, and the 
dose with these is 200 to 360 J for the first shock 
and 360 J for subsequent shocks. The majority of 
institutions have switched to automated external 
defibrillators (AEDs), and these should be used at 
the manufacturer’s settings. In the new guidelines, 
high-quality chest compressions and defibrillation 
take precedence over establishment of IV access or 
placement of an airway.

 6.  e. Amiodarone is a class IIb intervention (supported 
by fair to good scientific evidence) for VF or pulse-
less VT after defibrillation and after epinephrine or 
vasopressin has failed to restore a perfusing rhythm. 
Amiodarone is administered in a dosage of 300 mg IV 
push, and repeated doses of 150 mg may be given if 
required.

Bretylium is not recommended as an antidysrhyth-
mic agent in CPR because of a lack of demonstrated 
efficacy and its high side effect profile. Lidocaine is 
classified as an indeterminate intervention because of 
little evidence supporting its use.

Procainamide is given for recurrent or intermit-
tent VF or pulseless VT. Patients who convert from 
VF to a perfusing rhythm and then revert back to VF 
may benefit. Procainamide is administered in a dose 
of 20 to 30 mg/minute until one of the following is 
observed: (1) the arrhythmia is suppressed; (2) hypo-
tension ensues; (3) the QRS complex is widened by 
50% of its original width; or (4) a total of 17 mg/kg 
of drug has been administered.

Magnesium is given for VF or VT only if an 
underlying rhythm is caused by hypomagnesemia or 
in the case of torsades de pointes.

 7.  a. The next step in the management of the original 
patient is the administration of epinephrine 1 mg IV 
push. This should be repeated every 3 to 5 minutes. If 
intubation has not been performed, it should be done. 
Atropine is no longer recommended to be given in asys-
tole. Transcutaneous cardiac pacing is also no longer 
recommended for routine use in asystole because of 
lack of evidence for efficacy. Termination of resuscita-
tion efforts should be considered if asystole lasts more 
than 10 minutes and no treatable condition exists. The 
rate of survival in patients with asystole is close to zero.



SECTION NINE  Emergency Medicine764

 8.  b. The treatment of choice for patients with VT 
who are hemodynamically stable is procainamide in a 
dose of 20 to 30 mg per minute until the VT resolves 
or a total of 17 mg/kg has been given. Sotalol and 
amiodarone are other options. All three of these have 
been shown to be more effective than lidocaine.

Bretylium is no longer recommended for use in 
CPR. Verapamil, a calcium channel blocker, may be 
used in the treatment of stable narrow complex tachy-
cardia but it causes significant hypotension when it is 
given in VT.

 9.  d. See answer 10.

 10.  d. Second-degree heart block (Mobitz type II) occurs 
below the level of the AV node at either the bundle of His 
(uncommon) or bundle branch level (more common). It 
is usually associated with an organic lesion in the conduc-
tion pathway. Its usual progression is to a third- degree 
(complete) heart block. Initial treatment is aimed at 
increasing the heart rate in an attempt to increase cardiac 
output. The AV node is not the problem, and thus you 
should avoid reliance on atropine. Transcutaneous pac-
ing should be used early if it is available, or beta agonism 
with dopamine or epinephrine can be tried. The defini-
tive treatment in this patient is a transvenous pacemaker.

 11.  e. See answer 13.

 12.  c. See answer 13.

 13.  a. Most patients who have arrested and who are under-
going CPR have a mixed respiratory and metabolic aci-
dosis. The normal Pco2 is 40 mm Hg. The patient in 
this case has a markedly elevated Pco2 of 60 mm Hg and 
thus is being hypoventilated. The patient’s bicarbonate 
level of 15 mEq/L is below the normal range of 21 to  
28 mEq/L; thus he has a metabolic acidosis as well. 
Recommendations are that bicarbonate be used with 
caution. Although cardiac function is depressed by 
 acidosis, the determining factor is intracellular pH, not  

extracellular pH, as is measured by arterial pH. Hypoxia, 
not acidosis, accounts for most of the cardiac depression. 
Respiratory acidosis, however, produces immediate 
and profound depression. Thus, increasing ventilation 
should be used as the primary means of correcting aci-
dosis, and respiratory acidosis should be treated first. By 
contrast, the use of bicarbonate has long been known to 
present risks that are not limited to alkalosis but include 
hypernatremia and hyperosmolarity. The accumula-
tion of metabolic by-products, not bicarbonate deficits, 
produces the acidosis. Giving bicarbonate to buffer the 
arterial pH will not benefit the patient.

 14.  e. The treatment of choice for acute unstable atrial 
flutter is synchronized cardioversion. The initial energy 
chosen should be 50 to 100 J. If this is unsuccessful, 
the dose can be increased in a stepwise fashion. If the 
patient is stable, vagal maneuvers can be attempted, 
followed by medications (calcium channel blockers and 
beta blockers).

 15.  c. When witnessing a collapse or seeing an unre-
sponsive victim, the first step in cardiac resuscitation 
is to access the EMS system by dialing 911 or the 
emergency number in your area. However, in chil-
dren younger than 8 years with a single rescuer, 2 
minutes of CPR should follow the initial assessment 
before going to call EMS.

 16.  b. Previously, the recommended method of BLS 
ventilation was mouth to mouth. Current American 
Heart Association guidelines call for use of mouth-
to-mask ventilation if a mask is available. The risk of 
contracting an infectious disease through mouth-to-
mouth resuscitation is remote.

 17.  c. For one or two rescuers providing CPR, the rec-
ommended compression/ventilation ratio is 30/2. In 
children and infants, the ratio changes to 15/2 with 
two rescuers. The compression rate should be at least 
100/minute.

SUMMARY

In the Situation of Pulseless Arrest
 1.  Follow the BLS algorithm: Call for help, request AED, 

and start immediate CPR, concentrating on adequate 
chest compressions. Provide 100% oxygen as soon as 
it is available. If a monitor or defibrillator is available, 
attach the leads or pads.

 2.  Check the rhythm. If it is a shockable rhythm (VF or 
VT), follow these steps (if it is not a shockable rhythm, 
go to step 5):

 a.  Give one shock (manual biphasic—this is device 
specific, typically 120 to 200 J; if unknown, use 
200 J; or automated electronic defibrillator, 

device- specific energy level; or monophasic device, 
use 360 J).

 b.  Resume CPR immediately for five cycles.
 3.  Check the rhythm. If it is a shockable rhythm, follow 

these steps (if it is not a shockable rhythm, go to step 5):
 a.  Continue CPR while defibrillator is charging.
 b.  Give one shock as above.
 c.  Resume CPR immediately after shock.
 d.  When IV or IO access is available, give either epi-

nephrine 1 mg IV or IO every 3 to 5 minutes or 
vasopressin 40 units IV or IO to replace the first or 
second dose of epinephrine.

 e.  Give five more cycles of CPR.
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SUMMARY—cont’d

 4.  Check the rhythm. If it is a shockable rhythm, follow 
these steps (if it is not a shockable rhythm, go to step 5):

 a.  Continue CPR while defibrillator is charging.
 b.  Give one shock as above.
 c.  Resume CPR immediately after shock.
 d.  Consider antiarrhythmics; give during CPR, before 

or after the shock.
 i.  Amiodarone (300 mg IV or IO once, then con-

sider additional 150 mg IV or IO once); or
 ii.  Lidocaine is an alternative but does not have 

good evidence of improved outcomes (1 to 15 
mg/kg first dose, then 0.5 to 0.75 mg/kg IV or 
IO; maximum three doses or 3 mg/kg).

 e.  Consider magnesium, loading dose 1 or 2 g IV or 
IO, for torsades de pointes.

 f.  After five cycles of CPR, go back to step 3.
 5.  If it is not a shockable rhythm (if it is asystole or PEA):
 a.  Resume CPR immediately for five cycles.
 b.  When IV or IO access is available, give vasopressor.
 i.  Epinephrine 1 mg IV or IO every 3 to 5 min-

utes; or
 ii.  One dose of vasopressin 40 units IV or IO may 

be given to replace the first or second dose of 
epinephrine.

 c.  Repeat every 3 to 5 minutes up to three doses.
 d.  Give five cycles of CPR.
 6.  Check rhythm. If it is a shockable rhythm, go to steps 

1 through 4; if it is not shockable:
 a.  If it is asystole, repeat step 5.
 b.  If there is electrical activity, check pulse; if there is 

no pulse, go back to step 5.
 c.  If pulse is present, begin post-resuscitation care.
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DURING CARDIOPULMONARY RESUSCITATION

 1.  Compress hard and fast (at least 100 per minute).
 2.  Push chest in 2 inches.
 3.  Ensure full chest recoil.
 4.  Minimize interruptions in chest compressions.
 5.  One cycle of CPR: 30 compressions and then  

2 breaths; 5 cycles = 2 minutes.
 6.  Do not hyperventilate.
 7.  Place advanced airway if you are not able to ventilate 

by bag mask, with prolonged CPR, or after return of 
perfusing rhythm.

 8.  After an advanced airway is in place and secured, do 
not give “cycles” of CPR; instead, give chest com-
pressions continuously, without pausing for venti-
lation. Ventilate at a rate of 8 to 10 per minute or  
1 breath every 6 to 8 seconds. Check rhythm every 
2 minutes.

 9.  Use continuous capnography to monitor correct 
tube placement and adequacy of chest compressions, 
and monitor for return of perfusing rhythm.

 10.  Search for and treat possible contributing factors:
 a.  Six ‘h’s: hypovolemia, hypoxia, hydrogen ion 

(acidosis), hypokalemia or hyperkalemia, hypo-
glycemia, and hypothermia

 b.  Six ‘t’s: toxins (salicylate overdose, narcotics, 
tricyclic antidepressants, and others), cardiac 
tamponade, tension pneumothorax, coronary 
thrombosis (myocardial infarction), pulmonary 
thrombosis (embolism), and trauma.
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C H A P T ER  155

Advanced Trauma Life Support

CLINICAL CASE PROBLEM 1

A 27-Year-Old Man Injured in a Motor Vehicle 
Accident

Paramedics wheel a 27-year-old man, in a cervical collar 
and strapped to a stretcher, into the emergency depart-
ment of a small, rural hospital. The nearest trauma cen-
ter is 180 miles away. He was extracted from the driver’s 
seat of a midsize sedan after a head-on collision with a 
similar-sized car. Airbags deployed; the patient was not 
wearing a seat belt.

The cervical spine appears to be adequately immo-
bilized, and the patient is in acute respiratory distress, 
with a respiratory rate of 32 breaths per minute. Breath 
sounds are absent in the right lung field. There is blood 
and pink-tinged fluid leaking from his nose, and a large 
scalp laceration is present.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  At this time, what should be your first priority?
 a.  carry on a complete assessment
 b.  establish an intravenous (IV) line
 c.  send the patient to the radiology department for a 

stat chest radiograph
 d.  send the patient to the radiology department for a 

lateral radiograph of the cervical spine
 e.  secure the airway

 2.  What is the most likely cause of this patient’s respira-
tory distress?

 a.  flail chest
 b.  tension pneumothorax
 c.  acute pulmonary embolus
 d.  pericardial tamponade
 e.  none of the above

 3.  After establishing an airway and dealing with the 
patient’s respiratory status, what should you do?

 a.  complete the neurologic examination
 b.  perform a Glasgow Coma Scale assessment
 c.  establish a central venous pressure (CVP) line or 

two large peripheral IV lines
 d.  perform a diagnostic paracentesis
 e.  perform a stat electrocardiogram (ECG)

 4.  What is the most likely cause of this patient’s dilated 
right pupil?

 a.  a middle meningeal artery tear
 b.  a chronic subdural hematoma
 c.  an acute subdural hematoma

 d.  a or c
 e.  none of the above

The patient’s neurologic status changes are as follows: (1) 
eyes: closed, no response to verbal commands but eyes 
open in response to pain; (2) best verbal response: none; 
and (3) best motor response: flexion withdrawal to pres-
sure on the brachial plexus.

 5.  What is the patient’s Glasgow Coma Scale score?
 a.  12
 b.  8
 c.  7
 d.  4
 e.  2

 6.  Which of the following would be an indication for a 
head computed tomography (CT) scan in this patient?

 a.  a Glasgow Coma Scale score of less than 13
 b.  a posttraumatic seizure
 c.  sign of basal skull fracture
 d.  more than one episode of vomiting after injury
 e.  all of the above

 7.  A diagnostic peritoneal lavage is performed and draws 
bloody fluid. On examination, pain is maximal in the 
left upper quadrant. What is the most likely cause of 
this patient’s abdominal pain?

 a.  liver laceration
 b.  duodenal rupture
 c.  renal hematoma
 d.  splenic rupture
 e.  pancreatic tear

 8.  After blunt abdominal trauma, physical examination is:
 a.  less important than obtaining an abdominal CT scan
 b.  able to predict with better than 90% effectiveness 

surgically significant intraabdominal injury
 c.  minimally predictive unless it is paired with signifi-

cant blood chemistry results
 d.  important only for the hemodynamically unstable 

patient
 e.  unnecessary if imaging is readily available

CLINICAL CASE PROBLEM 2

Car-Motorcycle Collision

A 51-year-old man is brought to the emergency depart-
ment after having been involved in a car-motorcycle 
collision in which he was driving the motorcycle.

On examination, he is drowsy but conscious. His 
respiratory rate is 40 breaths per minute. His blood pres-
sure is 70/50 mm Hg. His heart sounds are muffled. He 
has significant elevation of the jugular venous pressure 
(JVP) and a large contusion over the sternal area. There 
is a laceration seen over the precordial region. No other 
significant abnormalities are noted on primary survey.
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 9.  What is the most likely diagnosis in this patient?
 a.  myocardial contusion
 b.  pericardial tamponade
 c.  aortic rupture
 d.  pulmonary contusion
 e.  pneumothorax

 10.  What is the treatment of choice for the patient’s 
diagnosis from question 9?

 a.  pericardiocentesis
 b.  increased rate of crystalloid infusion
 c.  crystalloid infusion plus blood
 d.  urgent thoracotomy
 e.  chest tube insertion

 11.  What is the preferred method of maintaining vascu-
lar access to treat potential shock?

 a.  Three 22-gauge lines in the extremities
 b.  Two 16-gauge catheters in the antecubital fossae
 c.  One 18-gauge catheter in the femoral vein
 d.  One central venous line
 e.  b or d

ANSWERS

 1.  e. Your first priority is to attend to the ABCs (air-
way, breathing, and circulation) of resuscitation. 
Thus, the establishment of an airway is first. After 
that, breathing should be assessed (this includes 
assessment of breath sounds in both lung fields and 
respiratory rate). Finally, the patient’s circulatory 
status must be attended to with the establishment of 
either a CVP line or two large-bore IV lines.

 2.  b. The most likely cause of this patient’s respiratory 
distress is a tension pneumothorax. Tension pneumo-
thorax occurs from air in the pleural space under pres-
sure. It is a common life-threatening injury that needs 
to be assessed and treated immediately. Clues to the 
high probability of a tension pneumothorax include 
complete absence of breath sounds in a lung field and 
hypotension in the presence of distended neck veins. 
The most common error in this situation would be 
to transport the patient to the radiology department 
without a physician. In fact, with the history and phys-
ical findings, it would be entirely appropriate to treat 
the patient on the basis of your presumed diagnosis 
without a radiographic examination. A needle can be 
inserted into the chest wall cavity to decompress the 
potentially life-threatening tension pneumothorax. A 
“rush of air” will confirm the diagnosis. Subsequent 
management requires a chest tube thoracostomy.

 3.  c. As mentioned previously, the priority after A and 
B is C, which is circulation. A CVP line or two large-
bore (16-gauge) IV catheters should be inserted to 
maximize the ability to replace intravascular volume.

 4.  d. The dilated right pupil is most likely caused by 
an initial skull fracture producing tearing of either 
veins (subdural hematoma) or the middle menin-
geal artery (epidural hematoma). If CT scanning is 
unavailable and the patient is comatose with decer-
ebrate or decorticate posturing that is unresponsive 
to mannitol or hyperventilation, a burr hole should 
be placed. The burr hole is placed in the temporal 
region on the ipsilateral side of the dilated pupil.

 5.  c. This patient’s GCS score is 7 (2 + 1 + 4 = 7). The 
Glasgow Coma Scale is as follows:

Score
Eye 
Opening

Verbal 
Response

Motor 
Response

6 Obeys verbal 
commands

5 Oriented and  
conversing

Localizes 
pain in 
response 
to painful 
stimulus

4 Sponta-
neously

Disori-
ented but 
conversing

Flexion 
withdrawal

3 In response 
to verbal 
command

Inappropriate 
words

Flexion 
posturing 
(decorticate 
rigidity)

2 In response 
to pain

Incompre-
hensible 
sounds

Extension 
posturing 
(decerebrate 
rigidity)

1 No response No response No response

 6.  e. All of these are indicators of potential head injury 
and should lead to immediate request for a CT scan 
of the head, which is the assessment of choice to eval-
uate closed head injury.

 7.  d. A diagnostic peritoneal lavage that draws 
bloody fluid suggests an intraabdominal bleed most 
likely resulting from organ laceration or organ 
rupture. Pain maximal in the left upper quadrant 
suggests that this is most likely the result of splenic 
rupture. Splenic rupture is one of the most com-
mon abdominal injuries seen in multiple-trauma 
victims. In many trauma centers, ultrasonogra-
phy has replaced diagnostic peritoneal lavage 
for the emergency evaluation of trauma patients.  

CLINICAL CASE MANAGEMENT PROBLEM

What is a probable problem list for the patient in Clin-
ical Case Problem 1?
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The technique known as the FAST (focused assess-
ment with sonography for trauma) examination is 
rapid and accurate for detection of intraabdominal 
fluid or blood. In addition to the peritoneal cavity, 
the FAST examination can also scan the pericar-
dium and pleural space.

 8.  b. Physical examination has been found to be 
predictive of surgically significant injury in blunt 
abdominal trauma. Although CT occasionally iden-
tifies additional injuries, they are often not surgically 
significant. Most hematologic and blood chemistries 
serve only as adjuvants in the management of patients 
with abdominal injuries.

 9.  b. This patient has a pericardial tamponade. 
Decreased blood pressure, increased JVP, and muf-
fled heart sounds are signs of pericardial tampon-
ade. Pericardial tamponade is an injury that is often 
missed. It is also a frequent injury in motor vehicle 
accidents in which multiple injuries are sustained. 
It is particularly common in car-motorcycle acci-
dents, in which the motorcyclist is often thrown a 

significant distance. In stable patients, diagnosis can 
be confirmed by echocardiography.

 10.  a. Pericardiocentesis (the removal of fluid from 
around the heart) is the treatment for tamponade. 
Unstable patients require urgent thoracotomy.

 11.  e. It is recommended that two 16-gauge catheters 
be inserted, one in each arm, or a central venous line 
that offers the additional opportunity to follow cen-
tral venous pressures.

SOLUTION TO THE CLINICAL CASE 
MANAGEMENT PROBLEM

A probable problem list for the patient in Clinical Case 
Problem 1 is as follows: (1) motor vehicle accident, 
critical condition; (2) cervical spine injury until proved 
otherwise; (3) hypovolemic shock; (4) tension pneu-
mothorax; (5) pericardial tamponade; (6) skull fracture, 
with acute epidural or subdural hematoma; (7) cere-
brospinal fluid leak secondary to item 6; (8) probable 
splenic rupture or tear; and (9) scalp laceration.

SUMMARY

The major interventions that should be undertaken when 
a trauma patient presents are as follows:
 1.  Airway: Maintain airway with protection of the cervi-

cal spine. Techniques to maintain an airway include 
chin lift, jaw thrust, artificial airway placement, and 
suctioning. Consider early intubation for patients with 
hemodynamic instability or significant injuries to the 
face or neck that may lead to swelling and distortion 
of the airway. Securing the airway well is imperative as 
unintended extubation is the most common prevent-
able cause of morbidity in the trauma patient.

    Breathing: Ensure bilateral breath sounds are heard. 
Evaluate for degree of chest expansion, tachypnea, 
crepitus from rib fractures, subcutaneous emphysema, 
and penetrating or open wounds. Acute life-threaten-
ing pulmonary conditions are tension pneumothorax, 
open pneumothorax, flail chest, and massive hemotho-
rax. Post intubation reassessment should be done to 
rule out iatrogenic pneumothoraces from positive 
pressure ventilation.

    Circulation: Establish CVP line or two large-bore IV 
lines and provide fluid resuscitation with lactated Ringer 
or normal saline. Continuous monitoring of vital signs 
is necessary. Type and crossmatch blood for transfusion 
early; hemorrhage is the most common preventable 
cause of mortality in trauma if injury has occurred.

    Deficits of neurologic function: Perform a neurologic 
examination assessing the level of consciousness, pupil 
size and reactivity, and motor and sensory function.

    Exposure: Completely undress all trauma patients for 
examination of all surfaces for injury.

 2.  Monitor input and output: urinary catheter and naso-
gastric tube.

 3.  Perform primary survey of all systems, and pay partic-
ular attention to the following:

 a.  Neurologic status: the Glasgow Coma Scale (see 
answer 5). Signs of increased intracranial pressure 
can be treated with IV administration of mannitol 
and hyperventilation; maintain Po2 greater than 80 
mm Hg and control blood pressure.

 b.  Cardiovascular system: Low blood pressure, ele-
vated JVP, and muffled heart sounds suggest peri-
cardial tamponade; consider other myocardial 
injuries, such as contusion.

 c.  Respiratory system: Is there any evidence of pneu-
mothorax or flail chest?

 d.  Abdomen: Is there any abdominal tenderness or 
bruising?

 e.  Reassess ABCs at regular intervals.
 f.  Musculoskeletal: Look for obvious fractures, espe-

cially open, evidence of pelvic fracture, or blood at 
the urethral meatus suggesting a ureter injury.

 g.  Maxillary-facial trauma: Do not let injuries that 
look worse than they are detract your attention 
from more serious injuries.

 h.  Perform secondary survey.
 i.  Contact tertiary care facility and arrange transfer if 

this has not already been done.
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 j.  Order investigations: CBC; electrolytes; chest, cer-
vical spine, skull, abdominal radiographs; ECG; 
amylase; urinalysis; abdominal ultrasonography; 
other investigations deemed necessary for the indi-
vidual patient (e.g., radiographs of long bones). If 
CT or magnetic resonance imaging facilities are 
available, other investigations may be ordered but 
should not delay transfer to definitive care.

 k.  Treat non–life-threatening injuries only after the 
patient has been stabilized.

The major mistakes (in order of frequency) in treating 
trauma patients are as follows:
 1.  Inadequate airway management.
 2.  Inadequate shock management: includes delay in con-

trol of intraabdominal and pelvic bleeding and delay in 
treating intra-thoracic hemorrhage.

 3.  Inadequate cervical spine immobilization.
 4.  Failure to recognize and to decompress pneumothorax.
 5.  Distracting, visually impressive, but not life-threat-

ening injuries (maxillofacial trauma and open 
fractures).

 6.  Delay in transfer to tertiary care facility or failure to 
transfer patient to tertiary care facility.

A 2% to 3% error-related death rate is considered the 
baseline in complex trauma systems. Initial assessment, 
resuscitation, and initial intervention phases are the most 
error-prone phases of trauma care. Poor management 
decisions, such as failure to appropriately transfer and 
failure to accompany an unstable patient to imaging stud-
ies, as well as lengthy surgeries rather than “damage-con-
trol” procedures in unstable patients also contribute to 
error-related deaths.

SUMMARY—cont’d
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Diabetic Ketoacidosis

CLINICAL CASE PROBLEM 1

A Vomiting Diabetic

A 60-year-old woman with a history of type 1 diabetes 
mellitus (DM) presents to the emergency department 
with progressive malaise, vomiting, and weakness. 
Because she has not been eating, she chose not to take 
her insulin. Her blood pressure is 100/70 mm Hg, pulse 
is 104 beats per minute, respiratory rate is 24 breaths 
per minute, and temperature is 37.3° C. She is lethargic 
and has dry, cracked lips. Chest and abdominal exam-
ination findings are benign.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The laboratory tests that you should perform at this 
time include all except which of the following?

 a.  complete blood count (CBC)

 b.  arterial blood gas (ABG)
 c.  complete metabolic panel (CMP)
 d.  brain natriuretic peptide (BNP)
 e.  electrocardiogram (ECG)

Pertinent initial blood work includes the following lev-
els: sodium, 129 mEq/L; chloride, 82 mEq/L; potassium, 
5.6 mEq/L; bicarbonate, 10 mEq/L; blood urea nitrogen, 
39 mg/dL; creatinine, 2.0 mg/dL; glucose, 500 mg/dL; 
white blood cells, 15,000; and BNP, 78 pg/mL. Urinaly-
sis shows positive leukocyte esterase, positive nitrites, and 
positive ketones. The ECG shows sinus tachycardia. An 
arterial blood gas (ABG) analysis is ordered.

 2.  What is the patient’s corrected sodium concentration?
 a.  124 mEq/L
 b.  127 mEq/L
 c.  135 mEq/L
 d.  140 mEq/L

 3.  What is the patient’s anion gap?
 a.  35 mEq/L
 b.  37 mEq/L
 c.  41 mEq/L

http://emedicine.medscape.com/
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ADDIT IONAL BANK QUESTIONS

 1.  Which of the following is not a predictor of difficult 
bag-mask ventilation?

 a.  Mask seal is hampered by facial hair, excessive vom-
itus, or bleeding

 b.  Obesity can lead to redundant upper airway tis-
sue and the combination of chest wall weight and 
resistance from abdominal contents can impede 
airflow

 c.  Age and general loss of elasticity and subsequent 
increased incidence of restrictive or obstructive 
pulmonary disease

 d.  No teeth
 e.  Spinal stabilization helps keep the airway aligned 

thereby improving the airflow from bag to trachea 
and pulmonary tree

 2.  Which of the following “pairings” is not part of the 
trauma predictors when evaluating an arriving trauma 
patient?

 a.  Rear-end collision/cervical spine fractures
 b.  Dashboard damage/pelvic or acetabular injuries
 c.  Airbag deployment/increased head/upper torso 

injuries
 d.  Auto-bicycle injuries/spleen or liver lacerations
 e.  High speed auto-pedestrian injury/Waddle’s triad

 3.  National Emergency X-Radiography Utilization 
Group (NEXUS) is one means of determining the 
need for cervical spine imaging in hemodynamically 
stable trauma patients. The NEXUS low-risk criteria 
stipulate that radiography is not necessary if all five of 
the low-risk criteria are met. Which of the following is 
not one of the criteria?

 a.  Intoxicated patient
 b.  No abnormal neurologic findings
 c.  Absence of distracting injuries
 d.  Alertness level is considered normal
 e.  Absence of posterior midline cervical tenderness

ANSWERS

 1.  e. The mnemonic MOANS is one way to recall 
the things that predict a person may have difficulty 
ventilating with bag and mask. The mask seal can be 
hampered by facial hair, vomitus, or blood. Obesity, 
late-term pregnancy, or obstruction of the upper air-
way can all cause increased pressures needed to ensure 
gas flows past the obstruction, the redundant upper 
airway tissue, or the resistance from abdominal con-
tents or gravid uterus pushing upward against the 
diaphragm. Age causes loss of elasticity of the lungs, 
causing more difficult ventilation. Age of 55 is consid-
ered a time at which bag-mask ventilation may become 
more difficult. No teeth creates a means loss of the 
framework against which the mask sits and support the 
cheeks enhancing the mask seal. The “S” of MOANS 
stands not for spinal stabilization but for stiffness and 
indicates the resistance to ventilation occurring in 
conditions that increase required inspiratory pres-
sure including chronic obstructive pulmonary disease, 
asthma, pulmonary edema, and any other disease that 
decreases pulmonary compliance.

 2.  c. Airbag deployment actually reduces head and 
upper torso injuries but is not effective for lateral 
impacts. Waddle’s triad in a high speed auto-pedes-
trian injury refers to tibia or fibular or femur fractures, 
craniofacial injuries, and truncal injuries. The spleen 
or liver lacerations in auto-bicycle accidents are caused 
by handlebar injuries.

 3.  a. Intoxication may make it difficult to assess alert-
ness or neurologic findings. In the patient who is 
not intoxicated, has a normal level of alertness, no 
posterior midline cervical tenderness, no distracting 
injuries, and no abnormal neurologic findings, radiog-
raphy is not necessary.
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 d.  43 mEq/L

 4.  The results of ABG analysis are still pending. What is 
the best estimation of this patient’s acid-base condition?

 a.  metabolic acidosis
 b.  metabolic alkalosis
 c.  respiratory acidosis
 d.  respiratory alkalosis

 5.  This patient’s potassium concentration is elevated at 
5.6 mEq/L (normal, 3.5 to 5.5 mEq/L). Which of the 
following is true?

 a.  intravenous (IV) calcium gluconate should be given 
to stabilize the cardiac membrane

 b.  hypokalemia causes peaked T waves
 c.  Kayexalate should be given by nasogastric tube
 d.  the potassium level probably represents an extracel-

lular shift

 6.  What is the most common cause of diabetic ketoacido-
sis (DKA)?

 a.  noncompliance with insulin
 b.  newly diagnosed type 1 DM
 c.  infection
 d.  surgery

 7.  Which is true regarding hyperosmolar hyperglycemic 
state (HHS)?

 a.  acidosis is usually not present
 b.  glucose concentration is usually lower than in DKA
 c.  ketonuria is usually not present
 d.  the mortality rate is lower than in DKA

ABG analysis shows pH of 7.2 and urinalysis shows leu-
kocytes and nitrites. You diagnose DKA secondary to a 
urinary tract infection. Airway, breathing, and circulation 
are all assessed. Urine culture specimens are obtained and 
ceftriaxone is given IV.

 8.  Which is not an important initial management 
strategy?

 a.  normal saline 1-2 L bolus IV
 b.  bicarbonate 100 mEq IV during 2 hours
 c.  regular insulin 0.1 unit/kg bolus IV
 d.  continuous cardiac monitoring

 9.  Which is not an ECG change associated with 
hypokalemia?

 a.  decreased T-wave amplitude
 b.  U waves
 c.  ST-segment depression
 d.  sinus tachycardia

The patient is in the intensive care unit receiving normal 
saline at 250 mL/h and a regular insulin drip at 6 units/h. 
Her Foley catheter is 55 ml per hour. The potassium 
level is 3.7 mEq/L (normal range, 3.5 to 5.5 mEq/L). The 
ECG shows normal sinus rhythm.

 10.  When should potassium replacement be initiated?
 a.  now
 b.  when the potassium level falls below 3.5 mEq/L
 c.  when the ECG changes of hypokalemia appear
 d.  after magnesium depletion is replaced

 11.  Four hours later the patient is alert and clini-
cally euvolemic. When can the insulin drip be 
discontinued?

 a.  when she is clinically euvolemic
 b.  when the anion gap normalizes
 c.  when the urine ketones disappear
 d.  when the glucose concentration is below 250 

mg/dL

 12.  An hour later urine ketones are still positive, the 
anion gap is 18 mEq/L, and glucose is 226 mg/
dL. What change, if any, should be made to the IV 
medications?

 a.  no change is necessary
 b.  decrease the insulin drip
 c.  add D5 to the IV fluids
 d.  change to lactated Ringer solution

 13.  What is the average total body water (TBW) deficit 
in a patient with DKA?

 a.  1%
 b.  5%
 c.  10%
 d.  25%

ANSWERS

 1.  d. The presentation of nausea, vomiting, and leth-
argy should at a minimum prompt an evaluation 
including CBC, CMP, ABG, urinalysis, and lipase 
level. An elderly patient with diabetes can have an 
atypical cardiac presentation, and so an ECG and car-
diac enzyme levels are reasonable. Given the absence 
of heart failure signs in this patient, there is no reason 
to assess a BNP level.

 2.  c. The laboratory-derived sodium value must be 
corrected for the hyperglycemia. Knowing the cor-
rected sodium concentration will give a more accu-
rate assessment of the patient’s dehydration and 
sodium status. Variations on this method occur, but a 
reasonable approach is that for every 100 mg/dL the 
serum glucose concentration is elevated above nor-
mal (100 mg/dL), add 1.6 mEq to the serum sodium 
concentration. Thus a 400 mg/dL elevation requires 
an addition of (1.6 mg/dL)(4) to calculate the cor-
rected sodium.

 3.  b. The anion gap reflects the difference in unmea-
sured cations and anions and uses uncorrected vari-
ables. Anion gap = (sodium) – (chloride) – (bicarbonate). 
Normal ranges vary according to the institution’s 
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equipment and whether it uses potassium in its calcu-
lations, but a reasonable range is 8 to 12.

 4.  a. Although we do not have the ABG results, some 
assumptions about acid-base status can be made. A 
hyperglycemic diabetic patient with an anion gap 
probably has a metabolic acidosis. An respiratory aci-
dosis is possible, but one would expect an elevated 
bicarbonate level.

 5.  d. Acidotic states produce hyperkalemia by extracel-
lular shift. Hyperkalemia can cause peaked T waves. 
Although hyperkalemia is frequently treated with cal-
cium gluconate and Kayexalate, mild hyperkalemia in 
DKA should not be treated per se because the manage-
ment of the DKA itself will restore levels to normal.

 6.  c. The most common cause of DKA is infection, 
usually urinary tract infection or pneumonia. The 
other major causes are noncompliance with insulin 
(which may be the leading cause in some areas) and 
the initial presentation of type 1 DM. Less common 
causes include stress (emotional, surgical) and insulin 
pump failure.

 7.  a. HHS is primarily a problem in type 2 DM, 
wherein dehydration leads to an abnormally high 
glucose concentration (usually >600 mg/dL but fre-
quently >800 mg/dL) and increased serum osmolal-
ity. HHS causes altered consciousness and carries a 
mortality rate higher than that of DKA. HHS fre-
quently has ketonuria, reflecting the starvation stage, 
but it is rarely manifested with acidosis.

 8.  b. The first priority in any emergent situation is to 
assess airway, breathing, and circulation. In DKA, 
initial management is directed toward volume 
expansion with crystalloid and reduction of the met-
abolic acidosis with insulin. Bicarbonate administra-
tion can be considered when the pH is below 7.0, 

but even then its use is controversial. Continuous 
cardiac monitoring should take place immediately 
and throughout the management of DKA because 
serious electrolyte disturbances need to be recog-
nized promptly.

 9.  d. ECG changes produced by hypokalemia include 
sinus bradycardia, prolonged QT interval, ST- 
segment depression, decreased T-wave amplitude, U 
waves, atrioventricular block, and premature atrial 
and ventricular beats. Hypokalemia may contribute to 
torsades de pointes in the setting of hypomagnesemia.

 10.  a. As the acidosis resolves and potassium shifts back 
into the cells, a profound hypokalemia may become 
evident. The American Diabetic Association states 
that in the setting of DKA, potassium concentra-
tion should be maintained between 4 and 5 mEq/L. 
Waiting until levels fall below normal or until ECG 
changes appear may lead to dangerous arrhythmias. 
It is important to manage hypomagnesemia, but 
there is no reason to delay potassium replacement.

 11.  b. Although restoring euvolemia and euglycemia 
are important, the critical goal when managing DKA 
is to correct the ketoacidosis, which is manifested by 
a normal anion gap or normal ABG. Urine ketones 
may persist even after the acidosis is resolved, and 
there is no reason for their continued monitoring.

 12.  c. The anion gap shows that the patient is still in 
DKA, thus an insulin drip is required until the gap is 
normalized. Once the glucose concentration is below 
250 mg/dL and an insulin drip is still needed, D5 is 
added to the IV fluids. Lactated Ringer solution does 
offer some potential benefits as it is more physiologic 
than normal saline, but is not the critical next step.

 13.  c. The average fluid deficit in DKA is 10% of the 
TBW, which usually amounts to 5 to 10 L.
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ADDIT IONAL BANK QUESTIONS

 1.  Which of the following is responsible for the fruity 
odor on the breath of patients in diabetic ketoacidosis 
(DKA)?

 a.  Beta-hydroxybutyrate
 b.  Acetone
 c.  Lactate
 d.  Acetoacetate

 2.  Common complications of DKA treatment include all 
of the following except:

 a.  Hypophosphatemia
 b.  Hypoglycemia
 c.  Hypovolemia
 d.  Hypokalemia

BANK ANSWERS

 1.  b. Beta-hydroxybutyrate and acetoacetate are ketone 
bodies produced during DKA, which are used as alter-
native sources of fuel in the absence of glucose metabo-
lism. Acetone is another ketone body resulting from the 
breakdown of acetoacetate, and it is this compound that 
is responsible for the sickly sweet breath odor in DKA.

 2.  c. Aggressive administration of insulin and intrave-
nous fluids can cause hypoglycemia and hypervolemia. 
As acidosis corrects, potassium shifts back into the 
cells and can cause profound hypokalemia. As hyper-
osmolarity corrects, phosphate shifts back into the 
cells, leading to muscle weakness and potential cardio-
pulmonary collapse.
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Acute and Chronic Poisoning

CLINICAL CASE PROBLEM 1

An Antidepressant Overdose

A 20-year-old woman ingested 30 amitriptyline 150-mg 
tablets 2 hours ago.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  She exhibits all except which of the following symptoms?
 a.  mydriasis
 b.  dry mucous membranes
 c.  bradycardia
 d.  hyperthermia
 e.  seizures

 2.  Which of the following is the most important treat-
ment for tricyclic antidepressant overdose?

 a.  calcium gluconate
 b.  alkalinization of the urine
 c.  cardioversion
 d.  quinidine
 e.  procainamide

 3.  A 3-year-old boy swallows a bottle of acetaminophen 
elixir “because it tastes good.” For optimal treatment, 
how soon does he need treatment with N-acetylcysteine?

 a.  2 hours
 b.  4 hours
 c.  8 hours
 d.  24 hours
 e.  48 hours

 4.  Which of the following is the most common cause of 
poison mortality in the United States?

 a.  carbon monoxide
 b.  acetaminophen
 c.  narcotics
 d.  amphetamines
 e.  salicylates

 5.  Which of the following is a symptom of carbon mon-
oxide overdose?

 a.  bradycardia
 b.  agitation
 c.  skin vesicles
 d.  angioedema
 e.  blurred vision

 6.  Peak age range for completed suicide by poisoning is:
 a.  15 to 19 years
 b.  20 to 24 years
 c.  25 to 34 years

 d.  35 to 44 years
 e.  45 to 49 years

 7.  Approximately what percentage of poisonings in the 
United States are intentional?

 a.  5%
 b.  15%
 c.  25%
 d.  35%
 e.  50%

 8.  Which of the following is the peak exposure age for 
any poisoning?

 a.  1 to 2 years
 b.  3 to 5 years
 c.  6 to 10 years
 d.  11 to 19 years
 e.  20 to 25 years

 9.  The American Academy of Pediatrics recommends 
prevention of poisonings by incorporation of all except 
which of the following guidelines?

 a.  dispose of unused medicines
 b.  keep medicines in the original containers
 c.  use child-resistant closures
 d.  keep poisons out of sight and reach
 e.  tell the child that the medicine is candy to improve 

cooperation

CLINICAL CASE PROBLEM 2

Unexplained Unconsciousness

A 57-year-old man is found unresponsive by his daugh-
ter, who last saw him 6 hours ago before he retired 
to bed. By the bedside, multiple medicine bottles are 
empty. Emergency medical services (EMS) is activated. 
Vital signs on arrival are a heart rate of 36 beats/minute, 
respiratory rate of 6 breaths/minute, blood pressure of 
82/30 mm Hg, and clammy skin. EMS begins assisting 
respirations with an Ambu bag. For stabilization, EMS 
is instructed to proceed immediately to the emergency 
department two blocks away.

 10.  On arrival in the emergency department, what is the 
first step in treating this patient?

 a.  order a urine drug screen
 b.  give intravenous (IV) thiamine
 c.  intubate
 d.  apply external pacemaker
 e.  order cardiac enzymes

His daughter brings in his bottles of medicine, which 
include Xanax, metoprolol, glyburide, potassium chlo-
ride, and Lasix. She notes that he drinks and uses street 
drugs occasionally. The emergency department physician 
orders a drug screen, chemistry panel, complete blood 
count, cardiac enzyme levels, chest radiograph, electro-
cardiogram (ECG), and blood gas analysis.
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 11.  While waiting for data, the physician gives the patient:
 a.  IV glucose two ampules, if his fingerstick glucose 

level is decreased
 b.  flumazenil
 c.  thiamine 100 mg
 d.  naloxone
 e.  all the above

 12.  The patient still has a low heart rate and blood pres-
sure. What is the next recommended treatment?

 a.  atropine
 b.  IV fluids and glucagon
 c.  external pacer
 d.  internal pacer
 e.  calcium gluconate

The patient is waking up, and his vital signs have normal-
ized. He has an abnormal ECG with peaked T waves. His 
potassium level is 7, verified twice.

 13.  What is the first-line treatment for this condition?
 a.  glucose and insulin
 b.  IV normal saline
 c.  magnesium sulfate
 d.  magnesium chloride
 e.  hemodialysis

 14.  Which of the following is the most common cause of 
poison fatalities in adults?

 a.  amphetamines
 b.  benzodiazepines
 c.  alcohol
 d.  cleaning substances
 e.  analgesics

Tanya swallows a bottle of unknown chemical in the 
garage. She becomes ill and is taken to the emergency 
department by her family. In the emergency department, 
she has a pH of 7 and an increased anion gap.

 15.  Which of the following did she probably swallow?
 a.  gasoline
 b.  turpentine
 c.  vinegar
 d.  ethylene glycol (antifreeze)
 e.  dish soap

ANSWERS

 1.  c. Tricyclic antidepressants cause tachycardia plus 
mydriasis, flushing, dry membranes, hyperthermia, 
delirium, seizures, hallucination, and coma.

 2.  b. Alkalinization of the urine with sodium bicarbon-
ate with an initial bolus of 1 or 2 mEq/kg is the stan-
dard therapy. Hypertonic saline is used for pH above 
7.5. Quinidine and procainamide adversely affect 
sodium channels and are not used. Intensive care unit 
admission is required for monitoring.

 3.  a. Referring to the Rumack-Matthew treatment 
nomogram, N-acetylcysteine should be given ideally 
in the first 8 hours. Treatment can be given after this 
time but with decreasing effectiveness. Dosing is 140 
mg/kg bolus orally and then 70 mg/kg every 4 hours 
for 17 doses. IV dosing is now available. Retrospec-
tive studies (Betten) demonstrated that with selected 
patients who are at low risk of hepatic damage, an 
oral course of less than 72 hours has proved effec-
tive and safe. Nausea and vomiting are common side 
effects of N-acetylcysteine treatment. Bronchospasm, 
angioedema, and hypotension also occur.

 4.  c. Poisoning deaths from opioid analgesics among 
those aged 15 and over more than tripled in the last 
decade from 1.9 deaths per 100,00 in 1999-2000 to 
6.6 in 2009-2010. In 2013, of the 2113 poisoning 
fatalities, 1710 (80.9%) were secondary to a pharma-
ceutical agent. Of those 1710, analgesics accounted 
for 690 (40.4%) of the deaths.

 5.  e. Symptoms include headache, nausea, dizziness, 
blurred vision, and confusion followed by tachypnea, 
tachycardia, hypotension, and seizures.

     Emergency personnel who respond to a possible car-
bon monoxide poisoning should administer normobaric 
oxygen to the patient by means of a nonrebreather mask 
at 100% oxygen. This hastens the elimination of carbon 
monoxide but may present the patient to the emergency 
department in an overly optimistic manner; if emer-
gency departments consider use of hyperbaric oxygen 
on the basis of carboxyhemoglobin levels, they should 
take into consideration on presentation that earlier lev-
els may have been underestimated because of elimina-
tion of carboxyhemoglobin over time.

     Use of oxygen during transport does not show a 
reduction of cognitive sequelae. Persons with carbon 
monoxide poisoning should be observed medically 
after discharge because patients commonly have neu-
ropsychological sequelae as well as gait and motor 
disturbances, dementia, and psychosis.

 6.  e. The peak age for suicide is 45 to 49 years. Peak 
age for attempt with survival is 15 to 19 years.

 7.  b. The 2013 Annual Report of the American Asso-
ciation of Poison Control Centers reported 2.1 mil-
lion exposures to poisoning annually in the United 
States. Approximately 16.2% were intentional.

 8.  a. This age-group has the highest incidence because 
of accidental ingestion by toddlers. Children younger 
than 4 years represent 46% of the poisonings. A total 
of 99.4% of exposures to children younger than 6 
years are unintentional. Only 10% of the exposures 
in this age group are ultimately seen in the emer-
gency department for care.
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 9.  e. Medicines should not be referred to as candy. In 
addition, posting of the poison control number, 800-
222-1222, is recommended.

 10.  c. This patient is hemodynamically unstable and 
in respiratory failure. The first step in treating the 
possible poison patient is to follow the ABCs (airway, 
breathing, and circulation).

 11.  e. While waiting for a more definitive diagnosis in 
a patient who is confused and may have overdosed, 
standard treatment is to give IV fluids and oxygen as 
well as to address the most common offenders: hypo-
glycemia in diabetics or alcoholics; benzodiazepines; 
alcohol use; and narcotics.

 12.  b. Initial therapy should be IV fluids and glucagon. 
Vasopressors may be necessary. Calcium is used for 
calcium channel blocker overdose.

 13.  a. Glucose and insulin will shift potassium intracel-
lularly. Magnesium may increase potassium levels. 
Hemodialysis takes hours. Kayexalate orally or by 
enema can be used to decrease persistently elevated 
levels of potassium.

 14.  e. Analgesics are the most frequent, including 
acetaminophen and its combination with opioids. 
Following analgesics are sedative-hypnotics, antide-
pressants, and street drugs (cocaine, methamphet-
amine, and heroin).

 15.  d. Gasoline and turpentine are organic solvents 
and do not affect acid-base balance. Vinegar is a 
mild acid. Dish soap will cause diarrhea but is not 
absorbed. Increased anion gap metabolic acido-
sis can occur with ethylene glycol, among others: 
anion gap = (sodium + potassium) − (chloride + 
bicarbonate).

  Treatment for Specific Toxins

Toxin Treatment
Acetaminophen N-Acetylcysteine

Amphetamines Benzodiazepines

Beta blockers Glucagon, vasopressors

Calcium blockers Calcium, vasopressors

Digoxin Digoxin-specific antibody fragments

Cyclic antidepressants Alkalinization up to pH 7.5

Methanol Ethanol or fomepizole

Lithium IV fluids, oral polyethylene glycol 
solution, hemodialysis

Opioids Naloxone

Organophosphates Atropine

Salicylates Activated charcoal, urine 
alkalinization

Modified from Goldman L, Ausiello D: Goldman’s Cecil medicine, ed 24, 2012.

IV, Intravenous.

TABLE 157-1

SUMMARY

Poisonings are common, affecting approximately 2.1 
million people in the United States yearly. The majority 
are nonintentional, with half occurring in those younger 
than 6 years. Fifty percent of fatalities involve multiple 
drugs.

Basic principles of caring for acute and chronic poi-
sonings involve first responder evaluation of the ABCs 
(airway, breathing, and circulation), with subsequent use 
of advanced cardiac life support criteria and treatment.

After the ABCs, the mentally altered patient may need 
immediate treatment with glucose, naloxone, thiamine, 
and flumazenil until a definitive diagnosis is available.

Testing with complete blood count, chemistry panel, 
cardiac enzyme levels, drug screens, specific toxin screens 
(e.g., lead, digoxin, arsenic), ECG, and CT scan is com-
mon in the poisoned or toxic patient.

History of prior medication or illicit drug use is para-
mount, including any medicines that other family mem-
bers may be taking. Chemicals in the home or garage as 
well as industrial exposure should be considered. Search 
pockets, purses, and the household. Decontamination of 

the person and clothing for industrial chemicals may be 
necessary. The physician should consider combinations 
of toxins, such as medicines plus street drugs or home 
cleaners.

For all poisoning cases, the poison control center 
should be called for treatment assistance and to assure 
maintenance of a complete statistical database regarding 
poisoning.

Physical examination will help in the following over-
dose cases:
Amphetamines: tachycardia, mydriasis, agitation, 

paranoia, and seizures
Opiates: respiratory depression, mental depression, and 

miosis
Anticholinergics: red as a beet, dry as a bone, blind as a 

bat, hot as a hare, and mad as a hatter
Cholinergics: SLUDGE—salivation, lacrimation,  

urination, defecation, gastrointestinal upset, and 
emesis

Carbon dioxide: bright red flushing
Cyanide: bitter almond odor
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SUMMARY—cont’d

MUD PILES is a mnemonic for some common causes 
of increased anion gap metabolic acidosis:
Methanol
Uremia
Diabetic ketoacidosis
Paraldehyde
Iron, isoniazid
Lactic acidosis
Ethylene glycol
Salicylates
For treatment, the plan should be specific to the problem. 
No longer are ipecac syrup and activated charcoal given 
routinely. Prolonged gastric exposure generally precludes 

gastric decontamination with lavage or other intestinal 
decontamination techniques.

For certain chemicals, hemodialysis, plasmapheresis, 
exchange transfusion, or hemoperfusion can be consid-
ered. See Table 110.3 for specific treatments.

Drug screens typically include PCP, cocaine, opiates, 
benzodiazepines, tricyclic antidepressants, amphetamines, 
THC, and barbiturates. Drug screens do not include anti-
coagulants, caustics, cardiac or hypertensive medications, 
digoxin, ethylene glycol, fentanyl, LSD, herbicides, hypo-
glycemics, lithium, nonsteroidal antiinflammatory drugs, 
and pesticides.

C H A P T ER  158

Urticaria Angioneurotic Edema

CLINICAL CASE PROBLEM 1

“Doctor, I have a fat lip.”

A 37-year-old woman has been taking an angiotensin 
receptor blocker medication for the treatment of hyper-
tension for 2 weeks. She has taken the medication as 
prescribed, and she reports during a follow-up visit that 
her home blood pressure readings have been 110 to 
130 mm Hg systolic and 60 to 70 mm Hg diastolic, a 
marked improvement from her readings before begin-
ning therapy. She also reports two episodes of transient 
lip swelling (both lasting 2 hours), and during the sec-
ond episode, her eyelids also swelled.

CLINICAL CASE PROBLEM 2

Extremity Swelling and Gastrointestinal 
Symptoms

An 18-year-old woman recently diagnosed with sys-
temic lupus erythematosus is in the office for follow-up 

after an emergency department visit for face, hand, 
and foot swelling along with abdominal pain and diar-
rhea. She reports that her symptoms improved after 
treatment with epinephrine and prednisone, and she 
notes that the emergency department physician recom-
mended that she talk with you about danazol therapy.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Angioedema has been reported to be associated with 
which of the following medications?

 a.  angiotensin-converting enzyme (ACE) inhibitors
 b.  angiotensin receptor blockers (ARBs)
 c.  cyclooxygenase-2 (COX-2) inhibitors
 d.  clozapine
 e.  all of the above

 2.  Which of the following pairs of etiology and mecha-
nism of initiation of angioedema is (are) correct?

 a.  ARB medication: stimulation of angiotensin II 
AT2 receptors, which leads to an increase in tissue 
bradykinin

 b.  COX-2 inhibitors: release of stored tissue 
bradykinin

http://www.uptodate.com/contents/general-approach-to-drug-poisoning-in-adults
http://www.uptodate.com/contents/general-approach-to-drug-poisoning-in-adults
http://www.uptodate.com/contents/initial-management-of-the-critically-ill-adult-with-an-unknown-overdose
http://www.uptodate.com/contents/initial-management-of-the-critically-ill-adult-with-an-unknown-overdose
http://www.uptodate.com/contents/initial-management-of-the-critically-ill-adult-with-an-unknown-overdose
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 c.  systemic lupus erythematosus: consumption of 
complement C4

 d.  a and c
 e.  all of the above

 3.  Hereditary angioedema (HAE) differs from acquired 
angioedema because of collagen vascular diseases or 
medications in which of the following ways?

 a.  patients with HAE have a defect on chromosome 11
 b.  patients with HAE have high complement C1 

inhibitor levels
 c.  patients with acquired angioedema because of col-

lagen vascular diseases do not have involvement of 
bradykinin in the production of angioedema

 d.  angioedema is in the epidermal layer in HAE, but it 
is in the subdermal and deep dermal layers when it 
is associated with medications

 e.  a and d

 4.  Regarding treatment of acute episodes of HAE, which 
of the following statements is false?

 a.  epinephrine is of no help and should not be used
 b.  antihistamines and steroids do not work as well as 

they do for allergic urticaria but are still of some 
help

 c.  fresh frozen plasma (FFP) is thought to supply 
complement inhibitor proteins and can shorten 
attack duration

 d.  some patients worsen with FFP, possibly because 
of an increase in substrate for inflammatory medi-
ators; as a result, FFP is not recommended when 
laryngeal edema is life-threatening

 e.  medications may be needed for a 1- or 2-day period 
during an acute episode

 5.  Danazol is commonly used to reduce frequency and 
severity of angioedema episodes. Which of the follow-
ing is (are) a common side effect(s) of danazol?

 a.  virilization
 b.  hepatitis
 c.  anovulation
 d.  acne
 e.  all of the above

 6.  Which of the following is (are) the most common 
site(s) for angioedema?

 a.  face and lips
 b.  larynx
 c.  gastrointestinal tract (leading to diarrhea and 

abdominal cramps)
 d.  genitals
 e.  all of the above

CLINICAL CASE PROBLEM 3

An 18-year-old college student comes to the office com-
plaining of red, itching welts that are present on her arms, 

legs, tops of her feet, and neck. She first noted them after 
a class trip to the meadow to study local grasses.

 7.  Potential cause(s) of the rash include(s):
 a.  inhalation of an allergen
 b.  having contact with grasses to which she is allergic
 c.  a food in the lunch packed for the occasion
 d.  the stress of starting college
 e.  all of the above

 8.  Treatment of the patient includes all except which of 
the following?

 a.  determination of the cause to avoid recurrence
 b.  prednisone
 c.  ACE inhibitors
 d.  nonsedating antihistamines

ANSWERS

 1.  e. Angioedema is a recognized side effect of ACE 
inhibitor medications, and until recently it was 
thought that ARB medications would not lead to 
this potentially life-threatening side effect. How-
ever, case reports of ARB-associated angioedema 
have appeared in the literature. The mechanism is 
thought to be secondary stimulation of angiotensin 
II AT2 receptors that produces an increase in tissue 
bradykinin, which causes the angioedema. This has 
occurred even in patients who have never taken an 
ACE inhibitor.

     Cases have also been reported after treatment 
with NSAIDs, especially those with more COX-2 
inhibition, and after treatment with clozapine. Many 
NSAIDs inhibit COX-2. Patients in a Japanese  
study who had NSAID-induced angioedema were 
found to have the most problems with loxoprofen, 
acetylsalicylic acid, etodolac, diclofenac, and acet-
aminophen. Meloxicam was better tolerated. Urti-
caria often accompanies the angioedema in these 
patients.

     Patients whose angioedema is caused by ACE 
inhibitors have normal C1 inhibitor function 
because their angiotensin converting is blocked and 
therefore unable to contribute to degradation of 
bradykinin and substance P, allowing progression to 
angioedema.

 2.  e. ARB medications stimulate the angiotensin II 
AT2 receptors, leading to an increase in tissue bra-
dykinin, which in turn leads to localized angioedema. 
NSAIDs with COX-2 inhibition cause the release of 
stored tissue bradykinin with similar effect. Collagen 
vascular disease and other autoimmune conditions are 
associated with consumption of complement C4. This 
leads to a decrease in phagocytic activity by cells that 
normally bind and remove products of normal cell 
death, leaving these products, which stimulate inflam-
matory mediator production and cascades.
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 3.  e. Angioedema can be inherited (HAE) or 
acquired. Acquired forms associated with lymph-
oproliferative disease or autoimmune disease are 
the result of C1 inhibitor deficiency. Lupus ery-
thematosus and HAE are thought to share a com-
mon feature: consumption of C4 complement with 
resultant impairment in the clearance of apoptotic 
cells (cells disintegrate into membrane-bound par-
ticles that can be cleared by phagocytosis). Patients 
with lupus and low C4 levels are at elevated risk of 
angioedema symptoms.

     Lymphosarcoma, leukemia, lymphoma, and para-
proteinemias may develop circulating or cellular fac-
tors that activate C1 and deplete serum C1 inhibitor. 
In patients with immune complex diseases, activation 
of the complement cascade and then depletion of C1 
inhibitor can occur, with angioedema resulting. These 
patients differ from HAE patients (who have normal 
C1 levels) in that they have low C1, C2, and C4 levels. 
Glucocorticoid therapy and cytotoxic therapies have 
been shown to be helpful.

 4.  a. Episodes of angioedema usually peak in minutes 
to hours and fade during 1 or 2 days. The edema 
fluid is in the deep dermal and subdermal layers, 
unlike in urticaria, in which the fluid is more super-
ficial. Angioedema is brawny and nonpitting, and it 
is not always associated with itching. Thirty percent 
of patients have a flat, nonpruritic erythema margi-
natum–like rash at the onset of episodes. Swelling 
of the face, eyelids, lips, gastrointestinal tract, geni-
tals, hands, and feet is uncomfortable, but laryngeal 
edema, another common symptom, is life- threatening. 
Although the standard of care in the United States 

of a combination of epinephrine, antihistamines, and 
steroids usually prevents airway closure, laryngeal 
edema and other symptoms are much more respon-
sive to C1 inhibitor concentrate, which is used as first-
line therapy in other countries. Medications should be 
continued for 1 or 2 days to prevent relapse. Danazol 
is of no use in acute episodes.

 5.  e. Treatment with danazol increases liver synthesis 
of C1 inhibitor and decreases episodes of angioedema, 
but virilization and hepatitis can result. Danazol is 
used primarily for treatment of endometriosis and it 
suppresses ovarian function, leading to anovulation. 
Acne is a common side effect associated with the 
androgenic activity of the medication. The hepatitis 
that can result is called peliosis hepatis, and it may be 
associated with liver adenoma formation.

 6.  e. See Answer 5.

 7.  e. All of the answers are potential causes of hives. In 
addition to a wide variety of allergens including med-
ications, foods, plants, animals, and insects, hives can 
be caused by stress, sun exposure, contact with chem-
icals, and even some infections.

 8.  c. All of the treatments listed may be used for treat-
ment except ACE inhibitors, which are a cause, not a 
treatment, of urticaria and angioedema. Whereas the 
discovery of the cause is technically not part of the 
treatment of the existing case, it is important through 
history and selected laboratory examination to try to 
discover the inciting agent because avoidance of incit-
ing factors is the best way to avoid other episodes.

SUMMARY

Urticaria with or without angioedema is described as cir-
cumscribed, raised erythematous plaques often demon-
strating central pallor and measuring a variety of sizes and 
shapes. Urticaria is characterized by its chronicity with 
acute urticaria being an episode that lasts less than six 
weeks and chronic being more than six weeks or recur-
rent episodes. Two thirds of urticaria is self limited. Up 
to 20% of the population will experience urticaria at 
some time.

Angioedema is self-limited, localized subcutaneous 
swelling secondary to fluid leaking from venules that 
have developed increased permeability. It usually demon-
strates onset in minutes to hours and resolves sponta-
neously within hours to a few days. It is often asymmetric 
and involves the face, lips, larynx, and bowels.

Angioedema can be hereditary (HAE) or acquired, 
and it results from a deficiency of circulating comple-
ment C1 inhibitor. The hereditary form, believed to be 

inherited in an autosomal dominant manner, has an esti-
mated prevalence of 1/10,000 to 1/50,000. It is usually 
because of a defect on chromosome 11 leading to inad-
equate synthesis of complement C1 inhibitor. However, 
rarer forms are caused by deficiency of complement 
factor I or interleukin-2. The acquired form can result 
from lymphoproliferative disease, autoimmune diseases, 
or some medications, all of which are associated with C1 
inhibitor deficiency. C1 inhibitor is a protein that con-
trols several pathways; complement, kinin generation, 
fibrinolysis, and the intrinsic clotting pathway. This C1 
inhibitor deficiency leads to an inability to control local 
inflammatory responses so that when a physical or emo-
tional stress occurs, the patient’s complement system 
is activated and bradykinin is synthesized and released. 
The bradykinin release leads to localized edema. The 
edema occurs when intravascular fluid leaks from post-
capillary venules in response to the vasodilation caused 

Continued
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by inflammatory mediators such as bradykinin in a local-
ized area. Measured C1 levels do not predict disease or 
attack severity, but low C2 and C4 levels are found. 
When C1 is not inhibited, the C1 then cleaves C2 and 
C4, leading to the inflammatory cascade. This constant 
elevation in complement cascade activity is thought to 
lead to autoimmune disease, which is more common in 
patients with HAE.

Puberty usually marks the onset of significant symp-
toms, but clinical onset late in life has been described. 
With regard to treatment, epinephrine, antihistamines, 
and steroids do not work as well as they do in urticaria, 
but they are still used for treatment of acute angioedema 
episodes. Epinephrine 1:1000, 0.2 or 0.3 mL given every 
20 minutes for three doses, is used along with standard 
doses of diphenhydramine and prednisone or methyl-
prednisolone. Chronic suppressive therapies with arti-
ficial androgens such as danazol cause C1 inhibitor 
levels to increase and C2 and C4 levels to fall; therefore, 
symptoms are generally less frequent and less severe. 
Danazol is given at doses of 200 to 400 mg per day, or 

stanozolol is given at 2 to 6 mg per day. Because these 
drugs are synthetic androgens and cause masculiniza-
tion, doses as low as possible should be used. Hepati-
tis is also a common side effect of danazol. Men can be 
treated with methyltestosterone (which is less expensive 
than danazol and stanozolol) at 10 to 30 mg per day. 
Some patients do not respond to androgens or cannot 
tolerate them; for these patients, aminocaproic acid or 
other plasmin inhibitors can be tried. In patients with 
angioedema caused by leukemia, lymphoma, and para-
proteinemias, plasmin inhibitors can be effective in pre-
venting episodes of angioedema.

Emergent treatment with C1 inhibitor concentrate 
is currently being used successfully in Europe, South 
America, and Japan. Tibolone is a synthetic steroid with 
estrogenic, androgenic, and progestational effect. It has 
been shown to be as effective as danazol in reducing the 
number and severity of attacks but with fewer androgenic 
side effects. Used in Europe for 20 years, it is unlikely to 
be approved by the United States Food and Drug Admin-
istration (FDA).

SUMMARY—cont’d

C H A P T ER  159

Heat and Cold Illness

CLINICAL CASE PROBLEM 1

A 51-Year-Old Alcoholic Man Brought to the 
Emergency Department

A 51-year-old alcoholic man is brought into the emer-
gency department after having been found in a snow 
bank. He is unconscious, and no history can be 
obtained. No family is known. On physical examina-
tion, his blood pressure is 90/60 mm Hg. His pulse is 36 
beats per minute and regular. His core body tempera-
ture is 28° C. His electrocardiogram (ECG) reveals sinus 
bradycardia and a J wave after each QRS complex (see 
Fig 159-1).

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding hypo-
thermia in this patient is (are) true?

 a.  body temperature below 32° C is considered mild 
hypothermia

Q

R

S

J wave

F IGURE 159-1  J wave (Osborne wave). Characteristic electrocardiogram 
finding with hypothermia
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 b.  the Osborne (J) wave on the ECG is characteristic 
of hypothermia

 c.  tachycardia is common when the core body tem-
perature drops below 30° C

 d.  intravascular volume is usually maintained in 
patients with hypothermia

 e.  all of the above

 2.  What is the treatment of choice for this patient?
 a.  passive rewarming
 b.  active external rewarming
 c.  active core rewarming
 d.  vigorous rubbing
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 46-Year-Old Man with Blanched Feet

A 46-year-old man is brought to the emergency depart-
ment from his work site with numbness of both feet 
after working in 0° C weather for 6 hours. On examina-
tion, both feet are blanched. Sensation is decreased in 
both feet to the level of the ankles. Both feet are cold to 
touch and are bloodless. You suspect frostbite.

 3.  What is the most appropriate treatment of this patient 
at this time?

 a.  passive rewarming
 b.  vigorous rubbing
 c.  immersion in water at 42° C
 d.  placement close to a radiant heater
 e.  immersion in water at 30° C

CLINICAL CASE PROBLEM 3

A 4-Year-Old Boy with a Low Core 
Temperature

A 4-year-old boy is brought to the emergency depart-
ment after having fallen through the ice into a lake. He 
was rescued approximately 15 minutes later. Cardio-
pulmonary resuscitation (CPR) was begun at the scene 
and is in progress on arrival. On examination, you note 
no spontaneous breathing or cardiac activity. The core 
temperature is 28° C.

 4.  At this time, what is the most appropriate action?
 a.  stop CPR
 b.  rewarm the patient with active external rewarming
 c.  rewarm the patient with inhalation warming therapy
 d.  rewarm the patient with peritoneal dialysis
 e.  follow advanced cardiac life support (ACLS) proto-

col while rewarming

 5.  If the patient is still unresponsive after the initial treat-
ment just selected and current temperature is now 30° 
C, what would be your next step?

 a.  stop CPR

 b.  continue CPR while rewarming the patient with 
active external rewarming

 c.  continue CPR while rewarming the patient with 
inhalation warming therapy

 d.  continue CPR while rewarming the patient with 
active core rewarming

 e.  none of the above

CLINICAL CASE PROBLEM 4

An Overheated 34-Year-Old Man

A 34-year-old male soldier is brought to the emergency 
department after having been outdoors on patrol all day 
in temperatures exceeding 42° C. He complains of pain-
ful spasms of the skeletal muscles, which are worse in 
the legs and in the abdomen. He denies other symp-
toms. He is alert and cooperative, with a blood pressure 
of 120/80 mm Hg and a pulse of 108 beats per minute. 
His temperature is 38° C. The remainder of the physical 
examination is normal.

 6.  Which of the following conditions does this patient 
have?

 a.  heat cramps
 b.  heatstroke
 c.  heat exhaustion
 d.  b or c
 e.  none of the above

 7.  What is the treatment of choice for this patient at this 
time?

 a.  oral electrolyte replacement therapy
 b.  core body cooling
 c.  warm intravenous (IV) fluids
 d.  intensive care monitoring and Swan-Ganz catheter 

insertion
 e.  none of the above

CLINICAL CASE PROBLEM 5

An Exhausted 23-Year-Old Female Marathon 
Runner

A 23-year-old female marathon runner presents to the 
emergency department after she completed a mara-
thon. During the last mile, she became lightheaded and 
experienced nausea, vomiting, headache, tachycardia, 
and tachypnea. Her blood pressure is 90/70 mm Hg, 
and the pulse is 120 beats per minute and regular. She 
is orthostatic. Her temperature is 37.5° C. The rest of 
the physical examination is normal.

 8.  Which of the following conditions does she have?
 a.  heat cramps
 b.  heatstroke
 c.  heat exhaustion
 d.  b or c
 e.  none of the above
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 9.  Which of the following statements regarding this 
patient’s condition is true?

 a.  rapid IV volume and electrolyte replacement are 
indicated

 b.  she can be safely discharged after oral fluids
 c.  her temperature is likely to increase significantly in 

the next few hours
 d.  serum potassium and sodium levels are likely to be 

normal
 e.  none of the above

CLINICAL CASE PROBLEM 6

A 34-Year-Old Marathon Runner Who 
Collapsed

While running a marathon, a 34-year-old man collapsed 
at mile 18. He is unconscious, with a blood pressure of 
90/60 mm Hg. His pulse is 128 beats per minute, and 
his respiratory rate is 45 breaths per minute. His tem-
perature is 41° C.

 10.  Which of the following statements about this patient 
is (are) true?

 a.  he has heatstroke
 b.  hepatic and renal abnormalities are common in 

this condition
 c.  treatment should be directed at lowering of the 

core temperature as quickly as possible
 d.  all of the above
 e.  none of the above

ANSWERS

 1.  b. Hypothermia is defined as mild if the body tem-
perature is between 32° C and 35° C, moderate if the 
temperature is between 28° C and 32° C, and severe if 
the temperature is below 28° C. Shivering stops at 31° 
C. Characteristic ECG changes in hypothermia include 
the Osborne (J) wave, which is a slow, positive deflec-
tion at the end of the QRS. Hypothermia increases the 
risk of ventricular fibrillation and asystole. Extravascular 
fluid shifts lead to intravascular volume depletion.

 2.  c. Active core rewarming is recommended in mod-
erate to severe hypothermia; this will correct tem-
perature rapidly but decrease the risk of sudden 
release of cold blood into circulation as peripheral 
vasoconstriction is relieved.

 3.  c. Frostnip is a superficial and reversible injury 
characterized by blanching and numbness of the 
skin and then a sudden cessation of cold and pain. 
Impending frostbite is characterized by the loss of 
pain and cold sensation. Rapid rewarming is recom-
mended, and the best method is immersion in water 
at 40° C. Slow rewarming is less effective and is asso-
ciated with increased risk of tissue damage. Rubbing 

is contraindicated. Placement next to a radiant heater 
increases the risk of focal burns.

 4.  e. Because basic life support has begun, the next 
step is ACLS. While these resuscitative measures 
are being performed, rewarming measures should 
continue until the core temperature is at least 32° C 
and only then should discontinuation of ACLS be 
considered.

 5.  d. The old adage “a patient is not dead until he is 
warm and dead” is still true. Continuation of resus-
citative efforts should be a priority while active core 
rewarming is pursued.

 6.  a. This patient has the classic symptoms of heat 
cramps based on his temperature and symptoms.

 7.  a. Heat cramps usually occur with strenuous phys-
ical activity in a very hot environment. Skeletal mus-
cles have painful spasms, and patients may experience 
weakness, fatigue, nausea, vomiting, sodium loss, and 
tachycardia. Body temperature is still normal and 
therefore the treatment is oral repletion of electro-
lytes and mild cooling.

 8.  c. This patient has heat exhaustion. Heat exhaustion 
is characterized by volume depletion with resultant 
tissue hypoperfusion and also fluid and electrolyte 
losses from sweating. Heat exhaustion is usually man-
ifested with fatigue, lightheadedness, nausea or vom-
iting, and headache. Tachycardia, hyperventilation, 
and hypotension are common. Body temperature is 
usually only slightly elevated. Patients normally are 
sweating profusely.

 9.  a. Treatment includes IV administration of saline 
or lactated Ringer solution and removal to a cool 
environment.

 10.  d. This patient has heatstroke, defined as core 
temperature higher than 40° C and associated neu-
rologic symptoms. When heatstroke occurs in the 
elderly, patients are “hot and dry”; sweating is not 
present, and they are not losing body heat through 
evaporation or convection. Tachycardia and hyper-
ventilation are present. Liver and kidney function is 
often impaired, and disseminated intravascular coag-
ulation can also occur. Fluid replacement must be 
judicious, and central venous pressure must be mon-
itored either clinically or invasively to avoid pulmo-
nary edema. Treatment includes ice water immersion 
or ice packs to groins and axillae. Throughout the 
course of treatment, the ABCs of resuscitation and 
monitoring should be attended to (airway, breathing, 
and circulation).



SUMMARY

Heat illness is common in outdoor laborers, athletes, 
children, and the elderly. The incidence in the United 
States is 20/100,000 during summer, with approximately 
240 deaths per year.

Heat Regulation in Healthy Adults
Conduction: direct contact with a cooler object (re-

sponsible for around 1% of heat loss)
Convection: cool air passes over exposed skin (re-

sponsible for around 9% of heat loss)
Radiation: release of heat from body into environ-

ment (responsible for around 60% of heat loss, but 
it ceases when air temperature is greater than body 
temperature)

Evaporation: perspiration (responsible for around 30% 
of heat loss, but it ceases with 100% humidity)

The hypothalamus is activated at a core temperature 
elevation of 1° C above normal, leading to periph-
eral vasodilation and thermal sweating in normal 
individuals.

Acclimation usually takes 7 to 10 days and allows the 
body to better regulate heat by increasing vaso-
dilation and sweating and by decreasing sodium 
loss. The enhanced sweating, however, leads to 
increased fluid replacement requirements. Main-
tenance of acclimation requires reexposure at least 
every 3 days.

Heat Exhaustion
Temperature: 37° C to 40° C; symptoms of dizziness, 

thirst, weakness, headache, and malaise. No central 
nervous system (CNS) impairment is present.

Patients commonly present with nausea or malaise, 
anxiety, confusion, hypotension, oliguria, and 
tachycardia; “hot, sweaty, and exhausted.”

Hydrate, remove from heat source, and monitor. If 
the condition is resolved in 20 to 30 minutes, edu-
cate; if symptoms persist, treat as for heatstroke.

Quick resolution with hydration and cooling; prevent 
reexposure to heat for 24 hours.

In hyponatremic heat exhaustion, patients can have 
CNS symptoms and seizures; this can be fatal. 
Treat with normal saline; raise serum sodium 
concentration no faster than 2.5 mEq/L per hour 
to prevent central pontine myelinolysis.

Heatstroke
A progression of heat exhaustion, heatstroke is de-

fined as core hyperthermia with core temperature 
higher than 40° C.

Heatstroke is more common in the elderly and in 
patients with chronic illness.

Patients present with delirium, and symptoms may 
include convulsions, coma, anhidrosis, arrhythmias, 
disseminated intravascular coagulation, hepatic 
failure, renal failure, rhabdomyolysis, and shock.

Mortality rate is 10%.
Monitoring: Rectal, bladder, or esophageal tempera-

ture probe is recommended because peripheral 

temperatures are inconsistent and usually around 
1° C lower than core.

Treatment
Cooling is primary: Ice water immersion (15° C).
May be done with a cooling blanket or ice packs to 

axilla, groin, neck, and head.
Watch for shivering.
Goal: Obtain a core temperature of 38° C, then stop 

aggressive cooling.
Laboratory/Testing: Check renal and liver functions, 

blood glucose concentration, creatine kinase level, 
and electrolytes. Monitor for arrhythmias.

Common medications that may contribute to heat 
illness: alcohol, alpha adrenergics, amphetamines/
attention-deficit hyperactivity disorder drugs, 
anticholinergics, and antihistamines.

Cold Injuries and Syndromes
Hypothermia occurs when core temperature decreas-

es below 35° C. Severe hypothermia, 28° C, is a 
life-threatening emergency.

Hypothermia causes approximately 700 deaths per 
year in the United States; more than half of these 
patients are older than 65 years. Risk factors 
include alcohol intoxication, extremes of age, and 
chronic illness.

Frostnip represents the mildest form of peripheral 
cold injury. Chilblain with characteristic viola-
ceous vasculitic lesions represents more severe 
cold injury related to damp conditions. Frostbite 
represents freezing injury to tissues.

Monitoring: Standard thermometers read only to 
34.4° C , so temperature may be lower than first 
thought. Arrhythmias are common, and therefore 
ECG monitoring should be performed.

Complications include renal failure caused by rhab-
domyolysis, electrolyte shifts, and coagulopathies. 
Many patients have ventricular dysrhythmias.

Treatment: Remove wet clothing, warm with blan-
kets, and administer warm IV fluids (saline). 
Passive rewarming with blankets alone is suffi-
cient if the hypothermia is mild and the patient is 
otherwise healthy. In severe hypothermia, active 
core rewarming is recommended; warm gastric 
and bladder lavage, inhaled humidified oxygen 
at 40° C, peritoneal dialysis or hemodialysis, and 
extracorporal membrane oxygenation can be used. 
If a Doppler study confirms pulselessness, CPR 
or ACLS should ensue. If the patient has ven-
tricular fibrillation and the first defibrillation is 
unsuccessful, the next shock should not be done 
until the core temperature is up to 30° C. Then, if 
the ventricular fibrillation persists, amiodarone is 
recommended. Thiamine should be given as part 
of resuscitative efforts if alcohol abuse is known or 
suspected.

The preferred initial treatment for frostbite is rapid 
rewarming in a water bath at 39° C to 42° C.
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C H A P T ER  160

High Altitude and Barotrauma

CLINICAL CASE PROBLEM 1

My Head Hurts

A high-school senior class group has decided to spend 
spring break skiing in Colorado. Two students develop 
headache and malaise after the first night at the ski 
lodge.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What are the students most likely experiencing?
 a.  their symptoms meet clinical criteria for sinus 

headaches
 b.  their symptoms meet clinical criteria of acute 

mountain sickness (AMS)
 c.  these symptoms suggest that they should travel to a 

lower altitude immediately
 d.  these symptoms meet criteria for high-altitude pul-

monary edema (HAPE)
 e.  these symptoms suggest high-altitude cerebral 

edema (HACE)

 2.  After 72 hours, one of the sick students feels fine and 
the other seems confused and has trouble putting on 
his socks. What treatment should be instituted?

 a.  the student who is feeling well should be treated 
with acetazolamide

 b.  the student who is confused should be evacuated 
and treated with dexamethasone

 c.  both students should be treated with oxygen and 
monitored

 d.  neither needs treatment; the confused student sim-
ply needs more sleep

 e.  both students should be evacuated to lower altitude

 3.  What is the underlying cause of HACE (high altitude 
cerebral edema)?

 a.  exertion at high altitude
 b.  it is an extension of AMS

 c.  a high velocity injury
 d.  overhydration at high altitude
 e.  underhydration at high altitude

 4.  After 72 hours, two other students begin having trou-
ble keeping up and tire easily. High altitude-related 
pulmonary edema requires at least two of four symp-
toms for diagnosis. The four symptoms are which of 
the following?

 a.  dyspnea at rest, cough, weakness, abdominal pain
 b.  dyspnea at rest, cough, weakness, chest congestion 

or tightness
 c.  dyspnea at rest, cough, retractions with breathing, 

abdominal pain
 d.  dyspnea at rest, cough, retractions with breathing, 

costochondritis
 e.  orthopnea, cough, stuffy head, tachypnea

 5.  Factors that can be modified to prevent AMS, HACE, 
and HAPE include all except which of the following?

 a.  rate of ascent
 b.  time for acclimatization
 c.  use of preventive medication
 d.  type of fluids consumed
 e.  altitude at which one sleeps

 6.  The Lake Louise scoring system is a standardized 
diagnostic system to help with diagnosis of AMS. It 
includes all except which of the following criteria?

 a.  headache
 b.  malaise
 c.  gastrointestinal complaints (nausea and fatigue)
 d.  lightheadedness
 e.  vertigo

 7.  Chronic mountain sickness (CMS) occurs in people 
adapted to high altitude who eventually succumb to 
problems from life in a hypoxic environment. All except 
which of the following commonly occur with CMS?

 a.  polycythemia
 b.  fatigue
 c.  adult respiratory distress syndrome (ARDS)
 d.  right-sided heart failure
 e.  pulmonary hypertension
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ADDIT IONAL QUESTIONS

 1.  Heat exhaustion is characterized by:
 a.  Core temperature over 40° C
 b.  Multi-organ involvement
 c.  Delirium
 d.  Nonspecific symptoms such as malaise and headache

 2.  The most important thing for treatment of heat illness 
is:

 a.  Rapid transport
 b.  Early defibrillation
 c.  Prompt recognition and cooling
 d.  Identifying risk factors

 3.  The following may predispose to hypothermia:
 a.  Advanced age
 b.  Alcohol use
 c.  Presence of multiple comorbid conditions
 d.  All of the above

ANSWERS

 1.  d
 2.  c
 3.  d
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CLINICAL CASE PROBLEM 2

Coming Up Too Quick

Another senior class decided to go to Mexico to take 
scuba classes. After 3 days of shallow diving, two stu-
dents do a 100-foot dive. After 5 minutes on their sec-
ond dive, one of the student’s equipment fails. The two 
students share the working breathing equipment and 
quickly rise to the surface in a panic for air.

 8.  Which of the following is (are) a common symptom(s) 
of arterial gas embolism and pulmonary barotrauma?

 a.  paresthesias or paralysis
 b.  unconsciousness
 c.  headache
 d.  visual disturbances
 e.  all of the above

 9.  One of the students develops joint pain in the elbows, 
hips, and knees, and during transport to an emer-
gency department, swelling develops in the lower 
extremities. What treatment should be given in the 
emergency department?

 a.  conservative care with pain relievers, then dis-
charge home

 b.  oxygen should be given with narcotic pain relievers
 c.  hyperbaric treatment to 100 feet, the same as dive 

depth
 d.  hyperbaric treatment to 50 feet
 e.  pack extremities in ice for 30 minutes to relieve 

pain

 10.  The other student experiences the same symptoms 
but with no feeling in his legs and with difficulty 
breathing. All except which of the following should be 
considered in his care?

 a.  recompression
 b.  continuous oxygen
 c.  intermittent intervals of oxygen
 d.  advanced cardiac life support (ACLS) protocols
 e.  careful examination

ANSWERS

 1.  b. AMS is a clinical diagnosis; laboratory tests and 
even physical findings are not necessary for the diag-
nosis to be made. Diagnosis is based on headache 
and one or more of the following symptoms: nau-
sea, vomiting, fatigue, lightheadedness, anorexia, 
and insomnia at high altitude (>4,900 ft). Sinus 
infection can cause similar symptoms and should be 
considered, although not enough information was 
provided for the diagnosis of sinus headache to be 
made.

 2.  b. This student is suffering from HACE. This is an 
extension of AMS. Brain herniation from edema is 

of great concern. Immediate descent along with oxy-
gen and treatment with dexamethasone are needed 
as soon as possible. Consider magnetic resonance 
imaging if it is available. The healthy student does 
not require intervention and is probably acclimatiz-
ing well.

 3.  b. It is an extension of AMS. The other choices may 
exacerbate symptoms, but they are not the underly-
ing cause.

 4.  b. Symptoms should include two of those listed and 
at least two signs (crackles, wheezing, central cyano-
sis, tachypnea, or tachycardia) per the Lake Louise 
Consensus Committee criteria for a diagnosis of 
HAPE.

 5.  d. The type of fluids consumed does not appear to 
be a factor in disease occurrence.

 6.  e. Vertigo is not a symptom of high-altitude sick-
ness but one of labyrinthitis. The Lake Louise Con-
sensus Committee defines AMS as headache and an 
additional symptom of nausea, vomiting, fatigue, 
weakness, dizziness, lightheadedness, insomnia, or 
anorexia. These all have to relate to a recent ascent to 
high altitude.

 7.  c. An estimated 140 million people live at high alti-
tude and suffer specific illness from chronic hypoxia. 
Low birth weight, chronic right-sided heart failure 
from hypoxic pulmonary hypertension, polycythe-
mia, and fatigue can be expected. ARDS could be 
expected in HAPE but not in CMS.

 8.  e. The most frequent symptoms of arterial gas 
embolism and pulmonary barotraumas include 
unconsciousness, paresthesias or paralysis, dizziness, 
nausea or vertigo, visual disturbances, convulsions, 
and headache. Risk factors for barotraumas include 
incorrect ascent technique and preexisting pulmo-
nary injury.

 9.  c. The student is suffering from decompression 
sickness (DCS). Treatment should be with recom-
pression to 60 feet or deeper with hyperbaric oxygen 
breathing per the U.S. Navy treatment table.

 10.  b. This student is suffering from DCS with neuro-
logic symptoms. These deficits could include hemi-
plegia, paresthesias, and peripheral neuropathies. 
DCS includes those with cardiopulmonary symptoms 
as well. Treatment should include careful examina-
tion, recompression with slow ascent and intermit-
tent oxygen breathing periods to prevent toxicity, 
and ACLS as needed.
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SUMMARY

Acute Mountain Sickness
 1.  AMS usually occurs within 6 to 12 hours of rapid 

ascent to high altitude. Primary risk factors for devel-
opment of AMS include rate of ascent and absolute 
height attained.

 2.  Symptoms are headache plus one of the following: 
nausea, vomiting, fatigue, lightheadedness, anorexia, 
and insomnia. (Symptoms can easily be mistaken for 
viral illness.)

 3.  Treatment: Stop ascent for 1 or 2 days or start descent. 
Use acetazolamide to speed acclimatization or analge-
sics and antiemetics as needed. Common side effects 
with acetazolamide include paresthesias and diuresis. 
If AMS symptoms are severe, descend immediately 
and consider use of dexamethasone. Use oxygen 1 or 2 
L for a few hours.

 4.  Prevention: Slow ascent for acclimatization (ascent of 
less than 2000 feet per day above 9800 feet); use acet-
azolamide to hasten acclimatization, or use dexameth-
asone to prevent swelling.

High-Altitude Pulmonary Edema
 1.  Severe altitude illness.
 2.  Pathophysiology: noncardiogenic pulmonary edema 

associated with pulmonary hypertension and elevated 
capillary pressure.

 3.  Risk factors: rate of ascent, high altitudes, individ-
ual susceptibility, exertion, cold temperatures, and 
usually higher altitudes than those at which AMS 
occurs.

 4.  Symptoms: dry cough; shortness of breath; decreased 
exercise tolerance; can progress to severe dyspnea, 
pink or bloody sputum, coma, and death.

 5.  Treatment: immediate descent, supplemental oxygen, 
nifedipine, and hyperbaric chamber.

 6.  Prevention: slow and gradual ascent; avoid overexer-
tion; consider acetazolamide beginning 1 day before 

ascent and continuing for 2 days at the new altitudes; 
treat symptoms of AMS early.

High-Altitude Cerebral Edema
 1.  Most severe form of altitude illness.
 2.  Symptoms: confusion or ataxia in a person with AMS.
 3.  Treatment: immediate descent, oxygen, hyperbaric 

chamber, and dexamethasone; acetazolamide should 
be used if descent is delayed.

 4.  Prevention: same as that for HAPE.

Decompression Sickness
 1.  Can develop in scuba divers after ascent from depth.
 2.  Factors increasing risk for development of decompres-

sion sickness: (a) rate of ascent, (b) hypothermia, (c) 
fatigue, (d) older age, (e) dehydration, (f) alcohol use, 
(g) female sex, (h) obesity, and (i) patent foramen ovale.

 3.  Cause: inert gas bubbles, usually nitrogen, released 
into bloodstream and tissues.

 4.  Signs and symptoms: (a) itching, (b) rash, (c) headache, 
(d) joint and muscle pain, (e) extreme fatigue, (f) sen-
sory loss and paresthesias (severe cases), and (g) loss of 
bowel or bladder control (severe cases).

 5.  Treatment: hyperbaric chamber, supplemental oxy-
gen, and intravenous hydration.

Pulmonary Barotrauma
 1.  Can occur in scuba divers during ascent.
 2.  Cause: (a) most common cause in recreational divers is 

breath holding, (b) rapid ascent, (c) strenuous exertion 
while diving, and (d) pulmonary obstructive disease.

 3.  Arterial gas embolism (most serious form of pulmo-
nary barotraumas), signs and symptoms: focal weak-
ness, visual loss, confusion, seizures, and coma.

 4.  Treatment: cardiac life support, supplemental oxygen, 
hydration, and transport to a facility with a hyperbaric 
chamber.

http://www.scuba-doc.com/dcsprbs.html#DCSPartI
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ADDIT IONAL QUESTIONS

 1.  The leading cause of death associated with altitude  
illness is:

 a.  Acute mountain sickness
 b.  High altitude pulmonary edema
 c.  High altitude cerebral edema
 d.  Decompression decompensation

 2.  Acceptable prophylaxis for acute mountain sickness 
includes:

 a.  Aspirin
 b.  Rapid ascent
 c.  Acetazolamide
 d.  Nifedipine

 3.  Decompression sickness is caused by:
 a.  Over oxygenation
 b.  Too rapid descent
 c.  Prolonged submersion
 d.  Release of nitrogen into the bloodstream

ANSWERS

 1.  b
 2.  c
 3.  d
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C H A P T ER  161

Preparticipation Evaluation

CLINICAL CASE PROBLEM 1

The First-Year Team Physician’s Dilemma

This is your first year as team physician for the local 
high school. All the talk in the community is about the 
school’s football team, which is expected to win the 
state championship this season. The coach of the foot-
ball team does not like to lose, and was known to put 
pressure on the previous team physician to give medi-
cal clearance to players before games.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following is a contraindication to par-
ticipation in contact sports?

 a.  sickle cell trait
 b.  human immunodeficiency virus (HIV) infection
 c.  solitary testicle
 d.  temperature of 38.8° C
 e.  convulsive disorder, well controlled

 2.  Which of the following is the most common cause of 
sudden death in an athlete younger than 35 years?

 a.  coronary artery anomaly
 b.  premature coronary artery disease
 c.  myocarditis
 d.  hypertrophic cardiomyopathy
 e.  rupture of the aorta

 3.  Which of the following tests is recommended for 
routine screening of athletes during the preparticipa-
tion evaluation (PPE)?

 a.  electrocardiography
 b.  echocardiography
 c.  exercise stress testing
 d.  vision screen
 e.  urinalysis

 4.  During the PPE, you note that the 17-year-old star 
quarterback of the high-school football team has a 

blood pressure of 148/95 mm Hg. His past medical 
history is negative, and he has never been told that he 
has high blood pressure. He is 6 feet 2 inches tall and 
weighs 175 pounds. As the team physician, you tell 
him that

 a.  he cannot play any contact sports
 b.  he cannot play football until his blood pressure is 

under control
 c.  he is cleared to play but must have his blood pres-

sure measured twice during the next month
 d.  if he begins to take antihypertensive medication 

immediately, he is cleared to play
 e.  he must lose 10 pounds before he will be cleared to 

play football

 5.  The school’s wrestling team has had an unusually 
high amount of injuries this season. Which of the fol-
lowing conditions is reason to disqualify a wrestler 
from competition?

 a.  herpes simplex
 b.  HIV infection
 c.  hepatitis C
 d.  inguinal hernia
 e.  diabetes mellitus

 6.  In performing a PPE of a female athlete, certain con-
siderations should be taken for gender-specific pre-
dispositions. Which of the following conditions is 
(are) more common in female athletes than in male 
athletes?

 a.  eating disorders
 b.  stress fractures in runners
 c.  anterior cruciate ligament injuries in basketball 

players
 d.  osteoporosis
 e.  all of the above

 7.  Which of the following statements concerning the 
PPE is true?

 a.  approximately 10% of athletes are denied clear-
ance during the PPE

 b.  the PPE ideally should be performed 6 months 
before preseason practice

 c.  a primary objective of the PPE is to detect condi-
tions that may predispose an athlete to injury
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 d.  a primary objective of the PPE is to counsel ath-
letes on health-related issues, such as tobacco and 
drug use

 e.  a complete history will identify approximately 
95% of problems affecting athletes

 8.  Which of the following sports is considered limited 
contact?

 a.  downhill skiing
 b.  basketball
 c.  soccer
 d.  diving
 e.  lacrosse

 9.  You are the physician for the town’s football league 
and are performing PPEs for the senior division 
(13- to 15-year-old boys). You note that one of the 
players is much smaller than the rest. He is 4 feet 10 
inches tall, weighs 100 pounds, and is Tanner stage 1. 
Regarding clearance to play, which of the following 
is recommended?

 a.  clearance only after evaluation by an 
endocrinologist

 b.  may play but limited to certain positions on the 
field

 c.  no clearance until he has grown in size and weight 
and is at Tanner stage 2

 d.  recommend that he play this season with the 
younger division

 e.  full clearance to play

 10.  In performing a PPE of an athlete with a spinal cord 
injury, which of the following is important to ask 
about in the history?

 a.  use of adaptive equipment
 b.  heat illness
 c.  autonomic dysreflexia
 d.  medication use
 e.  all of the above

ANSWERS

 1.  d. Temperature of 38.8° C. A fever in an athlete 
or exercising individual can have negative effects, 
including increased cardiopulmonary effort, reduced 
maximum exercise capacity, orthostatic hypotension, 
and increased risk for heat illness and myocarditis 
(especially if the fever is caused by the Coxsackie 
virus).
Athletes with sickle cell trait can participate in all sports. 
These athletes have an increased risk for development 
of exertional rhabdomyolysis and should be counseled 
about proper conditioning, hydration, and acclimatiza-
tion. There have been no known cases of transmission 
of HIV infection during sports. The risk of transmis-
sion of HIV infection in football has been estimated to 
be less than one transmission per 1 million games. An 

athlete with a solitary testicle may be cleared for contact 
sports. The athlete should be informed of the risk of 
injury and should wear a protective cup. Athletes with 
well-controlled convulsive disorders may be cleared for 
most school-sponsored sports. Neurologic consultation 
is recommended for high-risk sports such as skiing, 
gymnastics, and high diving.

 2.  d. The most common cause of sudden death in an 
athlete younger than 35 years is hypertrophic cardio-
myopathy. Coronary artery disease is the most com-
mon cause of sudden death in athletes 35 years of age 
or older. Coronary artery anomalies, premature cor-
onary artery disease, myocarditis, and rupture of the 
aorta can all cause sudden death in an athlete.

 3.  d. A vision screen should be performed in all ath-
letes, and vision should be 20/40 or better in each 
eye with or without corrective lenses. Athletes with 
only one eye, or corrected vision worse than 20/40 
in either eye, should wear protective eye gear when 
playing in sports with a high risk of eye injury. Rou-
tine electrocardiography is not recommended as a 
screening tool for the PPE. Echocardiography and 
exercise stress testing are not cost-effective in large 
screening programs of athletes. Urinalysis is not rec-
ommended. This test has a low yield in an asymp-
tomatic, healthy population.

 4.  c. He is cleared to play, but must have his blood pres-
sure measured twice during the next month. Athletes 
with severe hypertension (i.e., blood pressure above 
the 99th percentile [based on age, sex, and height] plus 
5 mm Hg, or blood pressure more than 160/100 mm 
Hg for athletes older than 18 years) need to have their 
blood pressure controlled before being allowed to 
participate in sports. In measuring an athlete’s blood 
pressure, be certain that the cuff fits properly.

 5.  a. A wrestler could be disqualified for having her-
pes simplex. When an athlete is contagious with 
such conditions as herpes simplex, scabies, impetigo, 
or molluscum contagiosum, he or she is disquali-
fied from certain contact and collision sports. HIV 
infection, hepatitis C, inguinal hernia, and diabetes 
mellitus are not reasons to disqualify an athlete from 
sports.

 6.  e. Anorexia nervosa, bulimia nervosa, and other eat-
ing disorders are more common in female athletes. 
Disordered eating is reported in 15% to 62% of 
college female athletes. All athletes should be ques-
tioned about a desire to lose weight or displeasure 
with body habitus.
Stress fractures are more common in female runners. 
The reason for this is probably manifold. Factors 
include muscle strength and balance; limb alignment; 
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and medical factors, such as nutrition, eating habits, 
menstrual dysfunction, and osteopenia or osteoporosis.
Noncontact anterior cruciate ligament injury rates are 
higher in female athletes. Risk factors probably include 
anatomic, biomechanical, and neuromuscular differ-
ences. These injuries occur commonly during decelera-
tion, landing, or pivoting.
Osteoporosis is more common in female athletes and, 
along with osteopenia, can exist in the young female ath-
lete. Disordered eating and menstrual dysfunction are 
risk factors that should be screened for during the PPE.

 7.  c. A primary objective of the PPE is to detect condi-
tions that may predispose an athlete to injury. Other 
primary objectives are to detect conditions that may 
be life-threatening or disabling and to meet legal and 
insurance requirements. Approximately 0.3% to 1.3% 
of athletes are denied clearance during the PPE. The 
best time to perform the PPE is 6 weeks before the 
start of preseason practice. This gives enough time 
to rehabilitate any injuries or to investigate and to 
treat other conditions. A complete history identifies 
approximately 75% of problems affecting athletes. It 
is an important part of the PPE. For a more accurate 
history to be obtained, the athlete and parents should 
complete a history form before the examination.
Counseling of athletes on health-related issues, such as 
tobacco and drug use, is not a primary objective of the 
PPE. This is because of time constraints. When time 
permits, physicians should counsel athletes on such 
health-related topics.

 8.  a. Downhill skiing is considered limited contact. 
Based on the potential for injury from collision, sports 
are classified as noncontact, limited contact, and full 
contact or collision. Athletes may not be able to safely 
participate in some sports but may be able to partic-
ipate in others. The classifications can help the phy-
sician make return-to-play decisions. Noncontact 
sports include golf, running, swimming, and tennis. 
Limited contact sports include baseball, bicycling, 

volleyball, in-line skating, and downhill skiing. Con-
tact or collision sports include basketball, soccer, 
diving, lacrosse, football, wrestling, and ice hockey.

 9.  e. The patient should be given full clearance to play. 
There is no evidence that assessment of physical matu-
rity and separation of athletes according to stage of 
development decrease the rate of injuries. Therefore, 
Tanner staging is not a recommended part of the PPE.

 10.  e. Athletes with spinal cord injuries are at risk of 
injury from adaptive equipment, such as wheelchairs 
and prostheses.
Heat illness is a concern in athletes with a spinal cord 
injury, especially when lesions are above T8. These 
athletes are more susceptible to heat illness because of 
abnormal sweating below the lesion level; venous pool-
ing and decreased venous return in the lower limbs; and 
certain medications that they may be taking, such as sym-
pathomimetics and anticholinergics. Athletes with spinal 
cord injuries are also more susceptible to hypothermia.
Autonomic dysreflexia is a serious condition that can 
occur in athletes with spinal cord injuries. It occurs 
more commonly in athletes with lesions above T6. An 
uncontrolled sympathetic response leads to cardiac dys-
rhythmias, sweating above the lesion, chest tightness, 
headache, acute increase in blood pressure, hyperther-
mia, and gastrointestinal disturbances. Autonomic dys-
reflexia can be triggered from such things as urinary 
tract infection, bladder or bowel distention, pressure 
sores, and exercising in hot or cold weather. At the first 
sign of symptoms, athletes should be removed from the 
sports activity, potential triggers should be treated, and 
athletes should be transported to the nearest hospital.
It is important to know all the prescription and over-
the-counter medications and nutritional supplements 
that an athlete is taking. Athletes with a spinal cord 
injury may be taking medications that make them more 
susceptible to heat and cold injuries, dehydration, seda-
tion, and cardiovascular events. Also, be aware of poten-
tial drug side effects and drug interactions.

SUMMARY

 1.  Primary objectives are as follows: detect conditions 
that may predispose to injury, detect conditions that 
may be life-threatening or disabling, and meet legal 
and insurance requirements.

 2.  Only approximately 0.3% to 1.3% of athletes are 
denied clearance during the PPE.

 3.  The best time to perform the PPE is 6 weeks before 
the start of preseason practice.

 4.  The most common causes of sudden death in athletes 
are as follows:

 a.  Hypertrophic cardiomyopathy (younger than 35 
years)

 b.  Coronary artery disease (35 years or older)

 5.  Contraindications to participation in sports include 
the following (partial list): fever; athletes with stage 2 
hypertension should be restricted from participation 
until hypertension is controlled; acute myocarditis or 
pericarditis; hypertrophic cardiomyopathy; long QT 
interval syndrome; history of recent concussion and 
symptoms of postconcussion syndrome; acute enlarge-
ment of spleen or liver (e.g., splenomegaly in infectious 
mononucleosis); contagious skin infections, such as her-
pes simplex, impetigo, and molluscum contagiosum.

 6.  The PPE should include vision screen, height, weight, 
blood pressure, and pulse (Tanner staging is not a rec-
ommended part of the PPE).

Continued
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SUMMARY—cont’d

 7.  Hypertension is defined as an elevated systolic and/
or diastolic blood pressure above the 95th percen-
tile for patient sex, age, and height on at least three 
occasions.

 a.  If the athlete’s blood pressure is above the 90th per-
centile, repeat the blood pressure twice while seated 
quietly for 5 minutes with manual cuff. If still high, 
recheck in 6 months. Cleared to participate.

 b.  If the athlete’s blood pressure is above the 95th per-
centile, it should be rechecked in 1 to 2 weeks, and 
sooner if symptomatic. Participation is appropriate; 
refrain from power-lifting.

 c.  Prompt referral for blood pressures above the 99th 
percentile plus 5 mm Hg or greater than 160/100 in 

athletes older than 18 years (i.e., stage 2 hyperten-
sion). Athlete may not participate until hyperten-
sion is controlled.

 8.  Physicians should be aware of certain conditions that 
are more common in female athletes: eating disorders, 
noncontact anterior cruciate ligament injuries, stress 
fractures in runners, osteopenia and osteoporosis.

 9.  In performing a PPE of an athlete with a spinal cord 
injury, it is important to ask about the following: use 
of adaptive equipment, history of heat or cold ill-
ness, history of autonomic hyperreflexia, medications 
(prescription and over-the-counter) and nutritional 
supplements

C H A P T ER  162

Exercise Prescription

CLINICAL CASE PROBLEM 1

A 48-Year-Old Woman Wanting to Start an 
Exercise Program

A 48-year-old woman comes into the office with ques-
tions and concerns about starting an exercise program. 
Although she has been sedentary most of her life, 
she wants to change. She has heard about the ben-
efits of exercise. Her past medical history is positive 
for hypertension that is well controlled with a low dose 
of hydrochlorothiazide, and she has a history of irreg-
ular heavy menses now controlled by low-dose oral 
contraceptives.

On physical examination, her blood pressure is 
125/85 mm Hg and her pulse is 82 beats per minute. 
Her cardiovascular examination reveals regular rhythm 
and rate; no murmur is heard. Her lungs are clear and 
her abdomen is benign. The rest of the examination is 
normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following would be an appropriate 
intervention before this patient’s commencement of 
an exercise program?

 a.  echocardiography
 b.  complete blood count
 c.  ferritin level
 d.  exercise stress test
 e.  no testing is indicated

 2.  Exercise improves outcomes for which of the follow-
ing conditions?

 a.  type 2 diabetes mellitus
 b.  depression
 c.  obesity
 d.  hypertension
 e.  all of the above

 3.  Which one of the following statements regarding 
exercise is true?

 a.  approximately 40% of adults in the United Stated 
exercise enough to derive health benefits from 
physical activity
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 b.  previous athletic performance or exercise provides 
lasting protection

 c.  increased levels of physical activity are inversely 
proportional to long-term cardiovascular mortality

 d.  approximately 70% of physicians counsel their 
patients about exercise

 e.  there is no evidence to support exercise as a pri-
mary intervention to promote health

 4.  The cardiovascular benefits of exercise include which 
of the following?

 a.  reduced systolic and diastolic blood pressure
 b.  reduced serum triglyceride level
 c.  increased serum high-density lipoprotein (HDL) 

level
 d.  reduced arterial stiffness
 e.  all of the above

 5.  Which one of the following statements about exer-
cise, heart rate, and autonomic function is (are) true?

 a.  regular exercise does not lower resting heart rates
 b.  exercise increases heart rate variability
 c.  endurance training results in decreased parasym-

pathetic (vagal) tone
 d.  endurance training results in a less rapid decrease 

in heart rate after exercise
 e.  all of the above

 6.  The exercise prescription should include which of 
the following?

 a.  flexibility training
 b.  resistance or weight training
 c.  duration of exercise
 d.  intensity of exercise
 e.  all of the above

 7.  Which one of the following statements about the 
exercise prescription is true?

 a.  exercise should be performed 2 days every week
 b.  exercise should be performed continuously for 90 

minutes to gain any health benefits
 c.  resistance training is not recommended for people 

older than 60 years
 d.  increasing the intensity of exercise does not reduce 

the risk of coronary heart disease
 e.  there is a lack of evidence for the benefit of flexi-

bility exercises in the prevention and treatment of 
musculoskeletal injuries

 8.  Which of the following statements about exercise 
intensity is true?

 a.  high-intensity exercise is defined as 65% of an 
individual’s maximum heart rate

 b.  exercise intensity can be measured in metabolic 
equivalents (METs); a MET is the amount of oxy-
gen consumed during low-intensity exercise

 c.  low-intensity exercise has no health benefits

 d.  the formula of 220 minus the age of the patient 
underestimates the maximum heart rate, especially 
in people older than 55 years

 e.  if a person can hold a conversation while exercis-
ing, he or she is exercising at an intensity too low 
to derive any health benefits

 9.  Approximately 50% of people stop an exercise pro-
gram within 6 to 12 months. Which of the following 
has been shown to increase adherence to an exercise 
program?

 a.  a high-intensity exercise program
 b.  exercising alone
 c.  increasing the intensity and duration of an exercise 

program by 40% each week
 d.  alternating activities
 e.  exercising just before bedtime

 10.  Which of the following is (are) a normal response(s) 
during exercise?

 a.  the diastolic blood pressure remains the same or 
decreases

 b.  the systolic blood pressure increases
 c.  heart rate decreases by 12 beats or more during the 

first minute after peak exercise
 d.  heart rate increases with exercise secondary to a 

withdrawal of vagal tone and increasing sympa-
thetic tone

 e.  all of the above

ANSWERS

 1.  e. No testing is indicated. According to the Ameri-
can College of Sports Medicine guidelines, a woman 
younger than 55 years who is asymptomatic and has 
only one risk factor for coronary artery disease does 
not need an exercise stress test before the start of an 
exercise program.
Unless an individual is at high risk for coronary artery 
disease, an exercise stress test is not necessary before 
beginning a moderate exercise program. Moderate 
exercise is defined as an intensity well within the indi-
vidual’s capacity and one that can be sustained for a pro-
longed period (45 minutes). There is no evidence that 
an exercise stress test or echocardiography at this age 
will predict increased mortality or morbidity. An exer-
cise stress test can have false-positive results.
Despite the history of heavy menses, it is currently con-
trolled with an oral contraceptive and there is no indica-
tion for evaluation of iron levels or CBC.

 2.  e. Exercise improves outcomes for many con-
ditions, including atherosclerosis, ischemic heart  
disease, hyper tension, type 2 diabetes mellitus, osteo-
arthritis, obesity, asthma, chronic obstructive pulmo-
nary  disease, osteoporosis, depression, anxiety, and 
cancer of the colon, breast, prostate, and rectum.
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 3.  c. Increased levels of physical activity are inversely 
proportional to long-term cardiovascular mortality. 
Only 20% to 25% of adults exercise enough to derive 
health benefits from physical activity. Vigorous exer-
cise early in life does not provide lasting protection. A 
physically active lifestyle throughout life confers sig-
nificant health benefits. Less than 35% of physicians 
counsel their patients about exercise. Evidence sup-
ports exercise as a primary intervention to promote 
health.

 4.  e. The cardiovascular benefits of exercise include 
reduced systolic and diastolic blood pressure, 
decreased low-density lipoprotein levels, increased 
HDL levels, reduced triglyceride levels, reduced 
obesity, increased maximal volume of oxygen utiliza-
tion (V̇o2max), increased insulin sensitivity, improved 
fibrinolysis and lowered levels of fibrinogen, reduced 
arterial stiffness and improved arterial compliance, 
and increased heart rate variability. Exercise also 
improves myocardial function, including increased 
contractility, faster relaxation rates, enzymatic alter-
ations, increased calcium availability, and improved 
autonomic and hormonal function.

 5.  b. Exercise increases heart rate variability. A delayed 
recovery of heart rate after exercise indicates signifi-
cantly increased mortality. Regular exercise lowers 
resting and submaximal heart rates. Endurance train-
ing results in an increased parasympathetic (vagal) 
tone and a more rapid decrease in heart rate after 
exercise.

 6.  e. An exercise prescription should include mention 
of the following:

 1.  The type of activity: This should take into account 
a patient’s medical status, level of fitness, inter-
ests, available exercise facilities, climate, and geo-
graphic location.

 2.  The frequency of exercise: The current recom-
mendation is for people to exercise on most, pref-
erably all, days of the week.

 3.  The duration of exercise: People should engage 
in 20 to 60 minutes of continuous or intermittent 
aerobic activity throughout the day.

 4.  The intensity of exercise: Moderate-intensity 
exercise, exercising at a level equal to 65% to 
75% of a person’s maximum heart rate, is rec-
ommended. Several methods are used to cal-
culate the proper intensity. These include the 
following:

 a.  The formula commonly used to measure the 
maximal heart rate is 220 minus age. This for-
mula, however, underestimates the maximum 
heart rate, especially in people older than 55 
years.

 b.  The Karvonen method to calculate exercise 
intensity is as follows:

Training heart rate= (HRmax − RHR) × 0.7+RHR

    where HRmax is the maximum heart rate and 
RHR is the resting heart rate.

 c.  The “talk test” can be used to avoid exercising 
at too high an intensity. People should exercise 
at an intensity that permits being able to carry 
on a conversation.

 d.  Exercise intensity can also be measured in 
METs. A MET is the resting metabolic rate or 
the amount of oxygen consumed at rest, which 
is approximately 3.5 mL O2/kg per minute. 
METs are determined by treadmill testing.

 5.  Resistance training or weightlifting: Resistance 
training results in lower heart rate and blood pres-
sure response to any given load and can improve 
aerobic endurance. Weight training reduces risk 
of coronary heart disease. The recommenda-
tion is a minimum of 8 to 10 exercises involving 
major muscle groups performed 2 or 3 days per 
week with a minimum of one set of 8 to 12 rep-
etitions. For older people, 10 to 15 repetitions at 
lower resistance is more desirable because muscle 
strength declines by 15% per decade after the age 
of 50 years and 30% per decade after the age of 
70 years. The goal is to lift weight that is 70% to 
80% of one maximum lift.
Contraindications to resistance training are unstable 
angina, uncontrolled hypertension, uncontrolled 
dysrhythmias, uncontrolled chronic heart failure, 
severe stenotic or regurgitant valvular disease, and 
hypertrophic cardiomyopathy.

 6.  Flexibility training: Although there is a lack of evi-
dence for benefit of flexibility exercises in the pre-
vention and treatment of musculoskeletal injuries, 
it is still recommended to stretch major muscle 
and tendon groups, four repetitions per muscle 
group, a minimum of 2 or 3 days per week. Static 
stretches should be held for 10 to 30 seconds.

 7.  Warm-up and cool-down periods: Before and after 
exercise, there should be a 5- to 10- minute period 
of stretching and low-level aerobic exercise.

 7.  e. As stated previously, there is a lack of evidence 
for the benefit of flexibility exercises in the pre-
vention and treatment of musculoskeletal injuries. 
Exercise should be performed on all or most days 
of the week. Exercise does not have to be contin-
uous for health benefits to be gained. Short bouts 
of exercise throughout the day are just as beneficial 
as continuous exercise. Resistance training is rec-
ommended for all adult age groups. Increasing the 
intensity of exercise does reduce the risk of coronary 
artery disease.
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 8.  d. As stated previously, the formula of 220 minus 
age underestimates the maximum heart rate, espe-
cially in people older than 55 years. High-intensity 
exercise is defined as 75% to 90% of a person’s max-
imum heart rate. A MET is the amount of oxygen 
consumed at rest. Low-intensity exercise has health 
benefits. Exercising at an intensity still permitting 
one to hold a conversation has health benefits and 
prevents exercising at too high an intensity.

 9.  d. Alternating activities has been shown to 
increase adherence to an exercise program. Other 

interventions to increase adherence to an exercise 
program include the following: setting specific 
goals, physician’s active interest, repeated counsel-
ing and education of patients about health benefits 
of exercise, encouragement of family and friends, 
limiting increases in duration and intensity to 5% 
to 10% per week to reduce risk of injury, and exer-
cising with others. Patients are also more likely to 
adhere to a moderate-intensity program than to a 
high-intensity one.

 10.  e. All of the responses are part of normal exercise.

SUMMARY

 1.  Exercise is a primary intervention to promote health 
and is as powerful as smoking cessation, blood pres-
sure control, and lipid management in lowering mor-
tality from coronary artery disease.

 2.  Exercise has a favorable influence on multiple body 
systems and improves outcomes for many chronic dis-
eases, including diabetes, hypertension, obesity, and 
depression.

 3.  Exercise training results in increased parasympathetic 
(vagal) tone and a subsequent more rapid decrease in 

heart rate after exercise, lower resting and submaximal 
heart rates, and increased heart rate variability.

 4.  Components of exercise prescription include the fol-
lowing: (a) type of activity, (b) frequency, (c) duration, 
(e) intensity, (f) resistance training, (g) flexibility train-
ing, (h) and warm-up and cool-down.

 5.  Encourage adherence to an exercise program.
 6.  Increasing physical activity is a major goal in the health 

initiative Healthy People 2010 by the U.S. Department 
of Health and Human Services.
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Concussions

CLINICAL CASE PROBLEM 1

An Unconscious Football Player

As team physician for a high-school football team, 
you are standing on the sideline during a game when 
you note that one player does not rise after a play. 
When you reach him, he is lying on his back with his 
eyes closed. He is not moving.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following should you do first?
 a.  establish that the patient has a patent airway and is 

breathing
 b.  place a roll under the patient’s neck for support
 c.  check the pupils
 d.  take off the patient’s helmet and pads
 e.  place an intravenous line
 After approximately 10 seconds, the patient awakens. 
He is disoriented and confused but can tell you his name 
and what he had for breakfast. He does not, however, 
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remember anything about the game. He denies any 
neck pain or radiating symptoms and is allowed to sit 
up. With help, he walks to the sideline and sits down 
again for your evaluation. He says that he feels per-
fectly fine and wants to go back into the game.

 2.  Your evaluation may include
 a.  a focused neurologic evaluation
 b.  immediate and long-term memory recall
 c.  balance testing
 d.  using the Sport Concussion Assessment Tool 

(SCAT3) card
 e.  all of the above

 After a few moments of evaluation, the athlete begins to 
complain of a severe right-sided headache. He becomes 
lethargic and lapses again into unconsciousness. He is 
immediately taken to the emergency department by the 
ambulance on the sideline.

 3.  What injury is most likely to account for his second 
collapse?

 a.  subdural hematoma
 b.  epidural hematoma
 c.  diffuse axonal injury
 d.  second-impact syndrome
 e.  subarachnoid hemorrhage

CLINICAL CASE PROBLEM 2

A Confused Football Player

You are covering a college football game as a team 
physician. A player sustains a hard hit to the head 
while being tackled by two other players. He stands up 
directly after the play, shakes his head for a moment, 
and then joins the huddle for the next play. He appears 
confused and runs to the wrong spot. After a few more 
plays, one of his teammates tells the trainer that he is 
not remembering the plays.

 4.  When the trainer tells you this information, you
 a.  allow him to continue to play because he had no 

loss of consciousness and the game is almost over
 b.  have the trainer check to make sure that there is 

enough air in his helmet
 c.  watch him more carefully on the next play
 d.  remove him immediately from play for evaluation
 e.  remind the trainer that this particular player failed 

most of his classes the previous semester

When you speak to the athlete, he states that he feels 
fine and wants to go back to play. He denies headache 
or  dizziness and has a normal neurologic examination. 
He cannot recall three objects 2 minutes after being told 
them. He also cannot repeat the months in reverse order.

 5.  You now should
 a.  allow him to return to play because he has a normal 

neurologic examination
 b.  send him directly to the hospital for a computed 

tomography (CT) scan of the head
 c.  have the athlete sit down quietly and retest him in 

15 minutes
 d.  send him to the showers
 e.  send him home with his parents

 6.  Which of the following is the most important reason 
for not allowing an athlete with symptoms of a concus-
sion to play?

 a.  he has not been checked for a neck injury
 b.  the athlete may experience headache and dizziness 

with exertion
 c.  if the athlete is injured, the physician is likely to be 

sued
 d.  if the patient cannot remember the plays, the team 

is likely to lose the game
 e.  the athlete is at risk for much more severe injury if 

he sustains another hit

 7.  Which of the following statements is false?
 a.  the majority (80% to 90%) of concussions resolve 

in a 7- to 10-day period
 b.  multiple concussions can result in cumulative brain 

damage
 c.  there does not have to be a loss of consciousness for 

there to be a diagnosis of concussion
 d.  athletes readily admit to symptoms of a concussion
 e.  close observation of the athlete is of critical impor-

tance after a head injury

 8.  An athlete who has sustained a concussion should seek 
immediate medical evaluation if which of the follow-
ing warning signs occur?

 a.  difficulty in staying awake
 b.  seizures
 c.  urinary or bowel incontinence
 d.  weakness or numbness of any part of the body
 e.  all of the above

CLINICAL CASE PROBLEM 3

A Gymnast Who Fell and Hit Her Head

A gymnast fell off the uneven bars during a competition 
and hit her head on the ground. She had a 2-minute loss 
of consciousness and had posttraumatic amnesia for 2 
hours, which completely resolved. She was sent to the 
emergency department and had a CT scan of the head, 
which was negative for any intracranial bleeding. She 
was discharged home. Two days later, she comes to 
your office complaining of headache and the inability to 
concentrate in class.
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 9.  This patient has signs and symptoms of which of the 
following?

 a.  postconcussion syndrome
 b.  continuing symptoms of a concussion
 c.  second-impact syndrome
 d.  epidural hematoma
 e.  malingering

 10.  This athlete has an important competition in 2 days. 
She should be

 a.  allowed to participate because her CT scan was 
negative for any bleeding

 b.  allowed to do any event except for the uneven  
bars

 c.  restricted from activity until she has been asymptom-
atic at rest for 24 hours and then advanced through 
increasingly demanding activities without symptom 
recurrence before being cleared for competition

 d.  restricted until her headache goes away at rest
 e.  readmitted to the hospital for another CT scan of 

the head

This athlete recovers and returns to competition after 2 
weeks. Three weeks later, she receives a glancing blow to 
the head and sustains another loss of consciousness, this 
time of less than 30 seconds’ duration. She has no amne-
sia and recovers quickly with no symptoms of headache 
or difficulty concentrating.

 11.  She should do which of the following?
 a.  return to competition as soon as she is asymptomatic
 b.  return to competition after progressing through a 

graduated return to sport protocol
 c.  be restricted from activity for at least 2 weeks
 d.  return to competition but wear a helmet
 e.  exercise on a stationary bicycle for 2 weeks even if 

she has symptoms to retain conditioning

 12.  According to the Consensus Statement on Concus-
sion in Sport (4th International Conference on Con-
cussion in Sport held in Zurich, November 2012), 
which one of the following statements is false?

 a.  no abnormality on standard imaging is seen in a 
concussion

 b.  the youth athlete (younger than 18 years) should 
not return to sport the same day he or she has a 
concussion

 c.  “cognitive rest” may be one consideration for chil-
dren recovering from concussion

 d.  neuropsychological testing can be the sole basis for 
return-to-play decisions

 e.  the Maddocks questions, Standardized Assessment 
of Concussion, and SCAT3 are useful tools for 
sidelines physicians in evaluating athletes who sus-
tain a concussion

 13.  Which of the following statements is false?
 a.  the Glasgow Coma Scale is a useful adjunct for 

evaluation of an athlete after a head injury
 b.  the final decision for return to play should be 

based on the individual situation and the best clin-
ical judgment

 c.  types of intracranial injuries that can be encoun-
tered in the athlete include epidural hematomas, 
subdural hematomas, subarachnoid hemorrhages, 
diffuse axonal injury, and intracerebral hematomas

 d.  concussions can have long-lasting effects on cogni-
tive abilities and concentration

 e.  concussions can be prevented by proper helmet use

ANSWERS

 1.  a. No matter what the situation, the ABCs of air-
way, breathing, and circulation should be the clini-
cian’s first concern. Once these are established, other 
concerns can be addressed.
An unconscious football player cannot tell the physi-
cian if his neck is hurting; therefore, any unconscious 
player is assumed to have a cervical spine injury until it 
is proved otherwise. The spine should be immobilized, 
and if the patient is prone, experienced team members 
can help logroll the patient. Football pads and helmets 
are specially designed to keep the head and neck in a 
proper position, so they should not be removed until 
the patient is under controlled circumstances in which 
the entire head and spine can be stabilized. The face 
mask of the helmet can be removed if the athlete’s air-
way is an issue. A roll should not be placed under the 
patient’s neck. Checking the pupils will be a part of the 
later assessment.

 2.  e. Evaluation after a head injury should include a 
neurologic examination. Sports concussion is defined 
by the Consensus Statement on Concussion in Sport 
(4th International Conference on Concussion in 
Sport held in Zurich, November 2012) as “a com-
plex pathophysiological process affecting the brain, 
induced by traumatic biomechanical forces.” Con-
cussion can result from direct force to the head or to 
anywhere on the body with resultant forces transmit-
ted to the head. Any loss or alteration of conscious-
ness requires a complete examination.
Athletes can be apparently asymptomatic after a concus-
sion and still have severe problems with memory, con-
centration, and coordination. The modified Maddocks 
questions are a standardized way of testing memory (At 
what venue are we today? Which half is it now? Who 
scored last in the match? What team did you play last 
week/game? Did your team win the last game?). Con-
centration can be measured by having the athlete repeat 
numbers back to you in reverse order, starting with 
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three digits up to six digits (example: you say 493, the 
athlete says 394), or telling you the months in reverse 
order starting in December. Standardized balance test-
ing involves the double leg stance, single leg stance, and 
tandem stance. The SCAT3 is useful to the physician 
in assessing the athlete on the sideline and contains 
detailed methods of evaluation for concussion. The 
SCAT3 is suitable for adults and youths aged 13 and 
over, whereas children 5-12 years old should use the 
newly developed Child SCAT3 tool.

 3.  b. This case shows a common presentation of an 
epidural hematoma. The typical scenario is that of 
an athlete sustaining a head injury, commonly on the 
temple. The athlete has a brief period of confusion 
or unconsciousness and then has a “lucid period,” 
during which the athlete feels fine. Rapid deterio-
ration, lethargy, and unconsciousness occur in the 
next stage. This is caused by a high-pressure arterial 
bleed into the epidural space, often from rupture of 
the middle meningeal artery as it passes behind the 
temporal bone. Prompt neurosurgical evacuation of 
the hematoma is critical and must be done emer-
gently. If the hematoma can be recognized and evac-
uated in a timely manner, the prognosis is good for 
these patients because there is usually little underly-
ing brain damage. Failure to recognize and to evac-
uate this hematoma can lead to coma and death.

 4.  d. The player should be immediately removed from 
play for evaluation. Despite having no loss of con-
sciousness, he is symptomatic with amnesia and has 
sustained a concussion. He must be evaluated and 
protected from subsequent hits, which could worsen 
his condition. Hits such as the one that this athlete 
sustained are often referred to as dings or having 
one’s “bell rung.” Safety equipment such as helmets 
should be checked regularly, but in this situation, the 
athlete has already sustained the hit. The athlete’s 
academic performance has no bearing on whether he 
can remember his regular plays.

 5.  c. The athlete is still experiencing posttraumatic 
amnesia and must continue to be evaluated. There are 
no focal deficits on neurologic examination to cause 
concern. The athlete should sit quietly on the bench 
(and not exert himself on the sideline) under close 
observation. Taking his helmet from him is one way 
of ensuring that he will not return to play. In approx-
imately 15 to 20 minutes, he can be reevaluated for 
amnesia. He should not go home with his parents until 
his symptoms have resolved (or until his parents are 
given instructions on appropriate signs and symptoms 
of deteriorating consciousness that would require 
more immediate follow-up), and he should definitely 
not go to the showers, where he will be unobserved. 
At this time, there is no indication for a CT scan of 

the head; however, if there is any neurologic decline, 
emergent CT scan of the head should be performed.

 6.  e. Athletes still suffering symptoms from a con-
cussion should not be allowed to play. Concussion 
symptoms include cognitive defects (e.g., confusion 
and unaware of score of game), physical signs (e.g., 
poor balance, vomiting, vacant stare, and significant 
decrease in playing ability), and typical symptoms 
(e.g., headache, nausea, dizziness, and vision distur-
bance). The effects of multiple head injuries have 
been found to be cumulative. Also, after an athlete 
sustains one concussion, he or she is more likely to 
sustain another concussion, often with a milder hit.
The most significant cause for concern is the so-called 
second-impact syndrome. Although widely known, the 
existence of this entity has been questioned because 
there were only 17 reported cases between 1984 and 
1997. It is theorized to occur when an athlete sustains 
a second hit while still recovering from the first. When 
this occurs, the autoregulation of the brain is lost, and 
there is an intense reaction of brain swelling and edema. 
There is a greater than 50% mortality rate with this 
condition. This catastrophic possibility is the reasoning 
behind limiting the activity of all athletes who continue 
to be symptomatic after a head injury.

 7.  d. Often, athletes are so enthusiastic about their 
sport that they wish to participate even after a sig-
nificant head injury. Athletes may not understand 
the dangers of participation and may lie about their 
symptoms to return to play. This is where accurate 
neuropsychological testing is critical; if an athlete has 
amnesia, he or she cannot “fake” memory. If hand-
eye coordination or balance has not yet recovered, 
this will also be obvious on testing. Bewteen 80% and 
90% of concussions will resolve within 7 to 10 days, 
but the recovery time may be longer in children.
As discussed previously, there does not need to be a loss 
of consciousness for a diagnosis of concussion. Multiple 
head injuries can cause cumulative brain damage. Close 
observation is of critical importance for any athlete with 
any type of head injury.

 8.  e. Any athlete who develops the following symp-
toms should seek immediate medical attention, even 
if he or she has been asymptomatic after a head injury: 
lethargy or difficulty in staying awake, loss of bowel 
or bladder function, vomiting, severe or worsening 
headache, neck pain, seizures, weakness or numbness, 
or difficulties with vision. Any of these symptoms 
could indicate a more serious injury.

 9.  b. This patient has continuing symptoms of a con-
cussion because her symptoms are still within the time 
frame that most concussions take to improve (7 to 10 
days). These symptoms include headache, dizziness, 
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inability to concentrate, irritability, tinnitus, problems 
with balance, fatigue, and difficulty sleeping. These 
symptoms can last for days to weeks after a concussion.
Postconcussion syndrome refers to prolonged concus-
sive symptoms and may need neurology consultation to 
be part of a multidisciplinary approach by health care 
providers with experience in sports-related concussion. 
The patient, by history, has not sustained another head 
injury, so second-impact syndrome would be highly 
unlikely.

 10.  c. When she has been asymptomatic for 24 hours, 
she may begin light exercise. If the headache or 
other symptoms recur, she should cease the activity 
and rest. Symptoms may recur with exertion, even 
when the athlete feels normal at rest. Allowing her 
to participate puts her at risk for another head injury, 
especially in a sport such as gymnastics, in which pre-
cision and balance are critical for safety.
Even without bleeding on CT scan, the athlete may 
have sustained significant shearing injury or diffuse axo-
nal injury. These injuries can cause disability and place 
the athlete at risk for further head injuries. It is rela-
tively common for an athlete to experience symptoms 
such as this after a significant concussion as described. 
If the symptoms do not improve in the following days, 
however, repeated CT or magnetic resonance imaging 
of the head may be warranted to rule out any further 
injury, such as cerebral contusion or slowly bleeding 
subdural hematoma.

 11.  b. Although prior concussion recommendation sys-
tems put specific time lines on return to competition 
decisions, a sport-specific graduated return-to-play 
protocol is now recommended.
All exertional physical activity, including stationary 
bicycling, should be restricted while the patient is expe-
riencing symptoms. Once the athlete is symptom free 
at rest for 24 hours, she can progress to light aerobic 
exercise like the stationary bike, walking, or swimming 
to increase heart rate. If there is no recurrence of con-
cussion symptoms, the next step is adding movement in 
sport-specific exercises that are at low risk for repeated 
head injury. She can progress to competition once 
she has had no recurrence of symptoms with maximal 
exertion.
The recommendation from the 2012 Zurich guidelines 
is that it takes 1 day to progress through each stage, and 

an athlete should not progress through the rehabilita-
tion protocol if symptoms recur.

 12.  d. Neuropsychological testing is one tool, but not 
the only tool, in making return-to-play decisions. 
Best clinical judgment, taking into account various 
factors including but not limited to the patient’s con-
cussion history, physical findings, cognitive defects, 
and type of sport played, should be the basis for mak-
ing these decisions.
By definition, concussion reflects a functional brain 
problem, not a structural change that can be viewed 
on standard imaging like CT or magnetic resonance 
imaging. The most recent Consensus Statement on 
Concussion in Sport (2012) recommends against same-
day return to play for youth athletes. Cognitive rest in 
addition to physical rest should be a consideration in 
recovery from a concussion. The Maddocks questions, 
Standardized Assessment of Concussion, and Sport 
Concussion Assessment Tool 3 (SCAT3) are stan-
dardized tools to aid the sideline physician in evaluat-
ing and educating athletes who sustain a concussion.

 13.  e. Proper helmet use can decrease the likelihood 
of skull fracture and head injury, but no helmets 
or safety measures have been found to decrease the 
likelihood of concussion. In fact, it has been pro-
posed that protective equipment including helmets, 
although designed to prevent injuries, may prompt 
the user to act more aggressively and to take more 
risk, leading to more injuries. This is known as the 
risk compensation theory.
Certain sports carry a small but definite risk of serious, 
even fatal, injury. Athletes and parents should be aware 
of this.
The Glasgow Coma Scale should be used as a helpful 
tool in evaluation of an athlete with a head injury. 
Intracranial injuries that may be encountered in the 
athlete include epidural hematomas, subdural hema-
tomas, subarachnoid hemorrhages, diffuse axonal 
injury, and intracerebral hematomas. Cognitive defi-
cits and impaired concentration can linger for weeks 
after a concussion, as described as a part of the post-
concussion syndrome.
The guidelines for return to play are comprehensive 
and of great use, but they are only guidelines. Each 
athlete is an individual, and clinical judgment must be 
the deciding factor in decisions to return to play safely.

SUMMARY

Sports concussion is defined by the Consensus State-
ment on Concussion in Sport (4th International Confer-
ence on Concussion in Sport held in Zurich, November 
2012) as “a complex pathophysiological process affect-
ing the brain, induced by traumatic biomechanical 

forces.” Participation in certain sports, especially con-
tact sports, places the athlete at risk for concussion. The 
Zurich guidelines are currently the “gold standard” of 
concussion guidelines as they revise the Zurich 2008, 
Prague 2004, and Vienna 2001 consensus statements. 

Continued
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Acceleration and Deceleration 
Neck Injuries

CLINICAL CASE PROBLEM 1

A 32-Year-Old Woman with Severe Neck Pain

A 32-year-old woman comes into your office complaining 
of “very severe” neck pain that radiates to the region of the 
left shoulder. She was involved in a motor vehicle accident 
1 day ago. Her car was struck from behind while stopped 
at a traffic light. The pain did not start until this morning 
and has gotten progressively worse. Over-the-counter 
analgesics have given no relief. Past medical history is 
negative, including no previous history of neck pain.

On examination, there is significantly decreased 
range of motion of the neck in all planes. There is ten-
derness to palpation in the cervical paraspinal muscles 
bilaterally. There is no bone tenderness. You try to per-
form a Spurling test, but the patient has too much pain 
when you attempt to put the neck into the provocative 
position. There are no neurologic deficits.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding whip-
lash injury is (are) correct?

 a.  symptoms are often out of proportion to physical 
findings

 b.  only approximately 1% of patients will have an 
abnormality on magnetic resonance imaging 
(MRI) scan related to the trauma

Historically, several grading systems were developed to 
evaluate the severity of a concussion. These include the 
Cantu guidelines, the Colorado Medical Society guide-
lines, and the American Academy of Neurology (AAN) 
guidelines. The practice of grading concussions was 
stopped in 2013 when the AAN recommended concus-
sion and return to play be assessed individually for each 
athlete.

Concussion is the most commonly occurring sports- 
related brain injury, but the clinician must consider epi-
dural hematomas, subdural hematomas, subarachnoid 
hemorrhages, diffuse axonal injury, and intracerebral 
hematomas in the differential diagnosis. Suspicion of 
intracranial bleeding, lethargy, emesis, worsening head-
aches, neck injury, bowel or bladder incontinence, and 
focal neurologic signs should elicit prompt referral to a 
hospital with a neurosurgical service.

Postconcussion syndrome is characterized by con-
tinuing headache, dizziness, inability to concentrate, 
impaired balance or cognitive ability, irritability, 
fatigue, and difficulties sleeping. Patients should be 
observed closely by the physician or a responsible 
party and kept at rest because exercise may exacerbate 

the symptoms. Relative cognitive rest may also be 
necessary.

After a concussion, a protocol of graduated return to 
play with progressive functional exercise is recommended 
to occur over several days. Each rehabilitation stage 
should progress only if the athlete is symptom free as he 
or she advances through a day of no activity, light aero-
bic exercise, sport-specific exercise, noncontact training 
drills, and full-contact practice before returning to play. 
Ultimately, individual clinical judgment should be the 
deciding factor in return to play.

Athletes who have sustained one concussion are more 
likely than others to sustain another concussion. The sec-
ond-impact syndrome is a catastrophic syndrome of sud-
den brain edema after a second head injury, in which the 
athlete had not yet recovered from the first head injury. 
This carries a high mortality rate and is one basis for 
keeping an athlete out of activity until recovery is com-
plete. Epidemiologic studies also suggest an association 
between repeated sports concussion and late life cogni-
tive impairment. In addition, case reports have demon-
strated chronic traumatic encephalopathy in former 
football players.

SUMMARY—cont’d
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 c.  radiographs often show a slight flattening of the 
normal lordotic curvature of the cervical spine

 d.  the annual economic cost in the United States 
related to whiplash injury is in the billions of dollars

 e.  all of the above

 2.  Which of the following statements regarding the 
mechanism of whiplash injury is (are) correct?

 a.  most commonly results from motor vehicle accident
 b.  after a rear impact, the lower cervical vertebrae 

appear to move into extension and the upper cervi-
cal vertebrae appear to move into relative flexion

 c.  the cervical paraspinal muscles are not involved
 d.  a and b
 e.  a, b, and c

 3.  Which of the following is the best treatment option 
for this patient?

 a.  soft cervical collar
 b.  hard cervical collar
 c.  early exercise therapy
 d.  bed rest
 e.  none of the above

 4.  Which of the following is (are) a predictor(s) of delayed 
recovery from a whiplash injury?

 a.  older age
 b.  severe pain
 c.  radicular symptoms
 d.  a and c
 e.  a, b, and c

 5.  Which of the following is (are) a correct statement(s) 
regarding whiplash injury?

 a.  insurance and compensation systems have no 
impact on prognosis

 b.  without any treatment, a large number of patients 
will get better within 6 months

 c.  patients rarely have loss of neck motion
 d.  all of the above
 e.  none of the above

ANSWERS

 1.  e. The symptoms of whiplash injury are often out of 
proportion to the findings on examination. Only approx-
imately 1% of patients with a whiplash injury will have 
an abnormality related to trauma, such as prevertebral 
edema, on MRI. After an  acceleration-deceleration 
injury, radiographs often show a slight flattening of the 
normal lordotic curve of the cervical spine. Whiplash 
injuries pose a tremendous economic cost, in the bil-
lions of dollars, in the United States.

 2.  d. Whiplash injuries most commonly result when a 
person in a stopped car is struck from behind. Stud-
ies have demonstrated that with a rear impact, the 
cervical spine moves into an abnormal S-shaped pat-
tern, with the lower cervical vertebrae moving into 
an extended position and the upper cervical vertebrae 
moving into a flexed position. The cervical paraspinal 
muscles respond by contracting.

 3.  c. The best treatment is early exercise therapy. This 
has been shown to reduce pain and to increase motion 
of the cervical spine. Bed rest and cervical collars have 
been shown to slow healing.

 4.  e. Predictors of delayed recovery from a whiplash 
injury include older age, radicular symptoms, poor 
coping style, depressed mood, and severe neck or 
head pain.

 5.  b. Insurance and compensation systems signifi-
cantly influence the prognosis of whiplash injuries. 
Even without any treatment, a large number of 
patients will get better within 6 months after sus-
taining a whiplash injury. Patients commonly have 
restricted motion of the cervical spine after sus-
taining an acceleration-deceleration type of neck 
injury.

SUMMARY

 1.  The acceleration-deceleration neck injury most com-
monly results when the patient is in a stopped car that 
is struck from behind by another vehicle. There is a 
resultant hyperflexion and hyperextension of the neck.

 2.  Such injuries have a major economic cost (billions of 
dollars annually).

 3.  Quebec Task Force grading of whiplash-associated 
disorder (WAD)

 a.  Grade 1: general, nonspecific complaints regard-
ing the neck, such as pain, stiffness, or soreness 
without objective findings

 b.  Grade 2: neck complaints plus signs limited to 
musculoskeletal structures

 c.  Grade 3: neck complaints plus neurologic signs
 d.  Grade 4: neck pain plus fracture or dislocation
 4.  Radiographs are recommended in patients with 

grade III or suspected grade IV. MRI is recom-
mended in those with radicular pain with motor or 
reflex deficits, and in patients with radicular symp-
toms that have not resolved in 6 to 8 weeks.

 5.  Radiographs frequently show a slight flattening of 
the normal lordotic curve of the cervical spine.

Continued
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SUMMARY—cont’d

 6.  MRI usually shows no abnormality related to the 
trauma sustained in an acceleration-deceleration 
injury.

 7.  The cervical spine assumes an S-shaped pattern 
immediately on impact, with the lower cervical verte-
brae moving into an extended position and the upper 
cervical vertebrae moving into a flexed position.

 8.  Predictors of delayed recovery include older age, 
radicular symptoms, severe neck or head pain, poor 
coping style, and depressed mood.

 9.  Insurance and compensation systems influence the 
prognosis of these injuries.

 10.  Exercise therapy is recommended early in the 
treatment.

 11.  Even without treatment, most people will get bet-
ter within 6 months. Nonetheless, evidence suggests 
that 50% of those who sustain whiplash will report 
symptoms of neck pain 1 year later.

C H A P T ER  165

Upper Extremity Injuries

CLINICAL CASE PROBLEM 1

A 42-Year-Old Man with Right Shoulder Pain

A 42-year-old man comes to your office with complaints 
of right shoulder pain. He does not remember any spe-
cific injury but has been playing a lot of tennis over the 
past 4 months. He tells you that “opposing players no 
longer fear my serve.” It has become difficult and pain-
ful for him to reach overhead and behind him. Rolling 
onto his shoulder in bed is painful.

On examination of the right shoulder, there is full 
range of motion in all planes with obvious discomfort at 
end ranges of flexion, abduction, and internal rotation. 
There is significant pain when you place the shoulder 
in a position of 90 degrees flexion and then internally 
rotate. There is also mild weakness with abduction and 
external rotation of the shoulder. The rest of the muscu-
loskeletal examination is normal.

SELECT THE BEST ANSWER  
TO THE FOLLOWING QUESTIONS

 1.  Which of the following is the most likely diagnosis?
 a.  acromioclavicular sprain
 b.  complete rotator cuff tear
 c.  adhesive capsulitis

 d.  impingement syndrome
 e.  cervical radiculopathy

 2.  Which of the following is the best initial treatment?
 a.  corticosteroid injection
 b.  arthroscopic subacromial decompression
 c.  strengthening and range of motion exercises
 d.  elbow sling
 e.  cervical collar

 3.  Predisposing factors for this problem include which 
of the following?

 a.  repetitive motion of the shoulder above the hori-
zontal plane

 b.  hooked acromion
 c.  acromioclavicular spurring
 d.  shoulder instability
 e.  all of the above

CLINICAL CASE PROBLEM 2

A 37-Year-Old Man with Right Elbow Pain

A 37-year-old man comes to the office complaining of 
right elbow pain. He has been painting the walls of his 
kitchen for the past 5 days. He tells you that the col-
ors came out beautiful, his wife is very happy, but he is 
“really paying the price.” He has pain with lifting, shak-
ing hands, and elbow extension.

On examination, he has full range of motion of 
the elbow but pain when the elbow is fully extended. 
There is also pain and weakness with wrist extension 
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and supination against resistance. Palpation reveals 
tenderness over the dorsum of the forearm extending 
proximally to the elbow. The rest of the musculoskeletal 
examination is normal.

 4.  Which of the following is the most likely diagnosis?
 a.  lateral epicondylitis
 b.  olecranon bursitis
 c.  wrist strain
 d.  cubital tunnel syndrome
 e.  olecranon stress fracture

 5.  What is the primary muscle involved in this condition?
 a.  triceps
 b.  extensor carpi radialis brevis
 c.  extensor carpi ulnaris
 d.  flexor digitorum profundus
 e.  pronator teres

 6.  Which of the following is the best initial treatment?
 a.  corticosteroid injection
 b.  surgical debridement
 c.  short arm cast
 d.  rest and a progressive stretching and strengthen-

ing program
 e.  elbow sling

CLINICAL CASE PROBLEM 3

A 29-Year-Old Woman with Severe Wrist Pain

A 29-year-old woman comes to the office with severe 
wrist pain. She has had the pain for a few months, but 
during the past month, it has worsened significantly. 
She denies any trauma, and other than having a cesar-
ean section 4 months ago, her past medical and surgi-
cal histories are unremarkable.

On examination, there is tenderness just distal to 
the radial styloid. The Finkelstein test result is positive. 
The Phalen test result is negative. There is full range of 
motion of the wrist.

 7.  Which of the following is the most likely diagnosis?
 a.  carpal tunnel syndrome
 b.  scaphoid fracture
 c.  ulnar nerve entrapment
 d.  Kienböck disease
 e.  de Quervain tenosynovitis

 8.  What is the best initial treatment?
 a.  thumb spica splint
 b.  surgical release
 c.  long arm cast
 d.  volar wrist splint
 e.  low-dose amitriptyline

CLINICAL CASE PROBLEM 4

A 23-Year-Old Woman with a Painful Thumb

A 23-year-old woman injured her hand while skiing 1 
day ago. She “caught an edge” and fell onto her right 
ski pole. She notices swelling at the base of her thumb 
and has pain when she moves or bangs the thumb.

On examination, there is tenderness over the medial 
aspect of the first metacarpophalangeal joint. When you 
stress test the ulnar collateral ligament, you note laxity 
compared with the opposite hand, but there is a firm 
endpoint. There is no tenderness to palpation of the 
anatomic snuffbox.

 9.  Which of the following is the most likely diagnosis?
 a.  grade I sprain of the ulnar collateral ligament
 b.  grade II sprain of the ulnar collateral ligament
 c.  grade III sprain of the ulnar collateral ligament
 d.  fracture of the head of the first metacarpal
 e.  fracture of the scaphoid

 10.  What is the best initial treatment?
 a.  surgical repair
 b.  physical therapy
 c.  corticosteroid injection
 d.  nonsteroidal antiinflammatory drugs (NSAIDs)
 e.  cast immobilization

ANSWERS

 1.  d. Shoulder impingement, also known as painful arc 
syndrome, is a common shoulder disorder. It is often 
caused by impingement of the supraspinatus tendon 
and the subacromial bursa between the greater tuber-
cle of the humeral head and the lateral edge of the 
acromion process. This may be the result of a curved 
or hooked acromion, acromioclavicular spurring, 
repetitive motion of the shoulder above the hori-
zontal plane, or instability of the glenohumeral joint 
leading to a functional loss of the subacromial space.
Physical examination often reveals a limitation in shoul-
der range of motion and pain with provocative tests. In 
the Neer maneuver, the shoulder is placed in forced 
flexion with the arm fully pronated. The Hawkins 
maneuver is more sensitive. With the Hawkins maneu-
ver, the shoulder is forward flexed to 90 degrees with the 
forearm parallel to the floor, and the examiner passively 
internally rotates the shoulder while keeping the arm in 
the forward flexed position. Pain is suggestive of either 
subacromial impingement or rotator cuff tendonitis.

 2.  c. Strengthening and range of motion exercises are 
essential in the treatment of rotator cuff impingement 
syndrome and are prescribed early in the course of 
treatment. NSAIDs as well as activity modifications 
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(short term) are also recommended early in the treat-
ment course. Corticosteroid injection into the sub-
acromial bursa is typically given later in the course of 
treatment, if more conservative therapeutic modal-
ities have failed. Arthroscopic subacromial decom-
pression is considered if conservative treatment fails 
after 3 to 6 months. An elbow sling is not indicated. If 
the shoulder is immobilized for an extended period, 
the patient is at risk for development of adhesive 
capsulitis.

 3.  e. All are predisposing factors for rotator cuff 
impingement syndrome.

 4.  a. Lateral epicondylitis, an injury to the wrist exten-
sor and supinator muscles, typically results from 
repetitive strain but may also occur after a single 
traumatic event. Patients typically complain of pain 
in the elbow or dorsum of the forearm that is aggra-
vated with activity. Physical examination reveals ten-
derness on the lateral epicondyle, pain with passive 
wrist flexion, and pain with resisted wrist extension 
and supination.

 5.  b. The primary muscles involved in this condition 
are the extensor carpi radialis brevis and longus.

 6.  d. The best initial treatment is rest and a progres-
sive stretching and strengthening program. Other 
treatments include NSAIDs (oral or topical), a wrist 
splint, a compression strap or counterforce bracing, 
and modification of aggravating activities. Cortico-
steroid injection or platelet-rich plasma may be given 
later in the course of treatment. Surgical debridement 
is reserved for patients who have failed to respond to 
all conservative therapy and is generally not needed. 
Immobilization of the elbow and a short arm cast are 
not part of the treatment for lateral epicondylitis.

 7.  e. de Quervain disease is a stenosing tenosynovi-
tis of the first dorsal compartment of the wrist. The 
abductor pollicis longus and the extensor pollicis bre-
vis tendons traverse a thick sheath at the radial styloid 
that can become thick and fibrous with repetitive or 
unaccustomed use of the thumb. On physical exam-
ination, there is tenderness to palpation in the region 
of the radial styloid and pain with the Finkelstein test. 
This test is performed by having the patient make a 
fist with the thumb tucked inside the fingers, and the 
wrist is ulnar deviated.

 8.  a. The best initial treatment is a thumb spica splint 
for 3 to 4 weeks. Additional treatment includes 
NSAIDs, modification of aggravating activities, and 
stretching exercises when pain free. For resistant 
cases, a corticosteroid injection may be beneficial. 
Surgery is recommended when all conservative man-
agement fails.

 9.  b. The most likely diagnosis is a grade II sprain of 
the ulnar collateral ligament. This injury is com-
monly referred to as skier’s thumb or gamekeeper’s 
thumb. Patients present with pain and swelling along 
the ulnar aspect of the metacarpophalangeal joint of 
the thumb.
It is important to stress test the ulnar collateral ligament 
to grade the degree of injury after radiographs are com-
pleted and show no bone involvement. Compared with 
a grade II sprain, a grade I sprain has no laxity on stress 
testing, and a grade III sprain does not have a firm end-
point on stress testing.

 10.  e. The best initial treatment is cast immobiliza-
tion for 4 weeks. An EXO thumb spica splint is an 
acceptable alternative. A grade III sprain of the ulnar 
collateral ligament or bone involvement may require 
surgical treatment.

SUMMARY

 1.  Rotator cuff impingement is a common shoul-
der disorder caused by the supraspinatus tendon 
and subacromial bursa being pinched between the 
greater tubercle of the humerus and the acromion 
process.

 a.  Predisposing factors: curved or hooked acromion, 
acromioclavicular spurring, repetitive motion of 
the shoulder above the horizontal plane, and insta-
bility of the glenohumeral joint

 b.  Clues on examination: painful arc, decreased 
range of motion, and pain with Neer and Hawkins 
maneuvers.

 c.  Treatment: strengthening and range of motion exer-
cises, avoidance of aggravating activities, NSAIDs, 

corticosteroid injection, and arthroscopic subacro-
mial decompression if conservative treatment fails

 2.  Lateral epicondylitis is caused by injury to wrist extensor 
and supinator muscle attachments as the result of repeti-
tive strain or a single traumatic event. The extensor carpi 
radialis brevis and longus are most commonly involved.

 a.  Clues on examination: tenderness over lateral epi-
condyle, pain with passive wrist flexion, and pain 
with resisted wrist extension and supination

 b.  Treatment: rest, progressive stretching and 
strengthening program, counterforce bracing, 
wrist splinting, modification of aggravating activi-
ties, corticosteroid injection or platelet-rich plasma 
injection if necessary
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SUMMARY—cont’d

 3.  de Quervain tenosynovitis is stenosing tenosynovi-
tis of the first dorsal compartment of the wrist and is 
caused by repetitive grasping or repetitive use of the  
thumb.

 a.  Clues on examination: tenderness in the region of 
radial styloid and a positive Finkelstein test (pain)

 b.  Treatment: thumb spica splint, NSAIDs, modifi-
cation of aggravating activities, physical therapy, 
corticosteroid injection if necessary, and surgery if 
conservative treatment fails

 4.  Ulnar collateral ligament sprain of thumb (skier’s 
thumb or gamekeeper’s thumb) is caused by a trau-
matic injury to the thumb in abduction.

 a.  Clues on examination: tenderness at insertion of 
ulnar collateral ligament and stress testing on the 
ulnar collateral ligament to check for laxity and 
severity of injury

 b.  Treatment: thumb spica splint or cast immobili-
zation; surgery is sometimes necessary in grade III 
injuries or when an avulsion fracture is present
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Low Back Pain

CLINICAL CASE PROBLEM 1

A 28-Year-Old Man with Chronic  
Low Back Pain

A 28-year-old man with chronic low back pain (LBP) 
comes to your office for renewal of his medication. He 
was injured at work 5 years ago while attempting to lift 
a box of heavy tools. Since that time, he has been off 
work, living on compensation insurance payments, and 
he has not been able to find a job that does not aggra-
vate his back.

On physical examination, the patient demonstrates 
some vague tenderness in the paravertebral area 
around L3 to L5. He has some limitations on both flex-
ion and extension.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding chronic 
LBP is false?

 a.  approximately 35% of patients with acute LBP will 
develop chronic LBP

 b.  patients who develop chronic LBP account for up 
to 85% of workers’ compensation claim cost

 c.  patients older than 50 years of age are more likely 
to develop chronic LBP

 d.  patients who miss work for up to 2 years are unlikely 
to return to work in any capacity, regardless of 
treatment

 e.  there are multiple psychosocial factors that can lead 
to development of chronic LBP

 2.  Regarding the pathogenesis of LBP, which of the fol-
lowing statements is true?

 a.  in up to 90% of cases of LBP, a definite anatomic or 
pathophysiologic diagnosis cannot be made

 b.  approximately 10% of patients with acute LBP will 
eventually require surgery

 c.  patients with acute LBP and no previous surgical 
procedures have a 20% to 25% chance of recov-
ering after 6 weeks, regardless of the treatment 
used

 d.  the anatomic structures causing LBP are identified 
clearly

 e.  none of the above statements is true

 3.  Regarding the treatment of chronic LBP, which of the 
following statements is false?

 a.  cognitive-behavioral therapy has been shown to 
decrease pain intensity

 b.  studies have shown that treatment at back schools 
has no long-term effectiveness after 1 year

 c.  of all the antidepressant classes, the tricyclic and 
tetracyclic classes have been shown to be of most 
benefit in the treatment of chronic LBP

 d.  spinal decompression is a valid recommendation for 
the treatment of chronic LBP

 e.  none of the above statements is false
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 4.  Which of the following is the most common cause of 
LBP?

 a.  metastatic bone disease
 b.  inflammatory back pain
 c.  lumbosacral sprain or strain
 d.  posterior facet strain
 e.  none of the above

 5.  Which of the following treatments has little sup-
port for its effectiveness in the treatment of chronic  
LBP?

 a.  physical therapy
 b.  acupuncture
 c.  osteopathic manipulation
 d.  proliferation therapy
 e.  massage therapy

CLINICAL CASE PROBLEM 2

A 64-Year-Old Man with Back and Leg Pain 
Aggravated by Walking

A 64-year-old man comes to the office complaining of 
back and leg pain that is aggravated by walking. He tells 
you that the pain starts after he has walked two blocks. 
He gets relief when he is sitting or when he is walking 
and leaning forward. Physical examination reveals pain 
and decreased motion with backward bending of the 
lumbosacral spine. There is a negative straight leg raise 
test result, and there are no neurologic deficits.

 6.  What is the most likely diagnosis?
 a.  vascular claudication
 b.  Reiter syndrome
 c.  spinal stenosis
 d.  herniated disk L5
 e.  mechanical LBP

 7.  Which of the following is not indicative of inflamma-
tory back pain such as ankylosing spondylitis?

 a.  insidious onset
 b.  onset before 40 years of age
 c.  pain for more than 3 months
 d.  morning stiffness
 e.  aggravation of pain with activity

 8.  Which of the following statements regarding the his-
tory and physical examination of a patient with LBP 
is true?

 a.  the positive predictive value of the history in LBP 
is high

 b.  the positive predictive value of the physical exam-
ination in LBP is high

 c.  the positive predictive value of the radiographic 
investigations for patients with LBP is high

 d.  the positive predictive value of serum blood and 
chemistry for LBP is high

 e.  none of the above statements is true

 9.  Which of the following is (are) characteristic of a his-
tory of mechanical LBP?

 a.  relatively acute onset
 b.  history of overuse or a precipitating injury
 c.  pain worse during the day
 d.  a and b
 e.  a, b, and c

 10.  Which of the following is (are) a “red flag(s)” or dan-
ger signal(s) relative to the diagnosis of LBP?

 a.  bowel or bladder dysfunction
 b.  impotence
 c.  weight loss
 d.  significant night pain
 e.  all of the above

 11.  Which of the following statements regarding plain 
spinal radiographs of patients with LBP is false?

 a.  osteophyte formation in the intervertebral space is 
predictive of discogenic disease

 b.  there is little justification for the extensive use of 
radiography in LBP

 c.  there is a poor relationship between most radio-
graphic abnormalities and symptoms of LBP

 d.  radiographs of the lumbar spine are associated 
with gonadal radiation exposure

 e.  there is a low yield of findings on plain radiographs 
that alter management of LBP

 12.  Which of the following statements regarding the 
use of computed tomography (CT) or magnetic res-
onance imaging (MRI) scanning in the diagnosis of 
disk herniation and spinal stenosis is false?

 a.  CT and MRI scanning have largely replaced 
myelography in the diagnosis of disk herniation

 b.  as many as 25% of asymptomatic people will have 
findings of a herniated disk on MRI

 c.  CT scanning is better than MRI scanning with 
regard to imaging of soft tissues

 d.  if CT or MRI scanning is to be used in the diagno-
sis of a disk herniation or spinal stenosis, surgery 
should be a serious pretest consideration

 e.  none of the above statements is false

 13.  What is the most cost-effective and crucial aspect of 
the treatment of chronic LBP?

 a.  patient education
 b.  physiotherapy
 c.  bed rest
 d.  muscle relaxants
 e.  nonsteroidal antiinflammatory drugs (NSAIDs)

 14.  Regarding the use of exercises in the treatment of 
chronic LBP, which of the following statements is true?

 a.  exercises allow patients to participate in their 
treatment program

 b.  exercises should follow a graduated progression
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 c.  following the beginning of an exercise program for 
LBP, a temporary increase in pain may occur

 d.  stretching exercises are recommended in the initial 
exercise program; isometric strengthening exer-
cises follow

 e.  all of the above

 15.  Which of the following statements regarding the 
treatment of acute LBP is true?

 a.  bed rest for 7 days is recommended
 b.  acupuncture is not an effective treatment for acute 

LBP
 c.  specific exercises are effective for the treatment of 

acute LBP
 d.  NSAIDs are effective for short-term symptomatic 

relief in acute LBP
 e.  osteopathic manipulation has not been shown to 

be effective for the treatment of acute LBP

ANSWERS

 1.  a. Up to 90% of patients will improve within 3 
months; the 10% who develop chronic LBP (last-
ing more than 3 months) account for up to 85% of 
the cost of workers’ compensation claims. There are 
many psychosocial factors that contribute to develop-
ment of chronic LBP, including depression, job dis-
satisfaction, education level, and having the case be a 
workers’ compensation case. Patients older than 50 
years of age are more likely to develop chronic LBP. 
Those who miss work for up to 2 years are unlikely to 
return to work in any capacity.

 2.  a. For up to 90% of cases of LBP, a definite ana-
tomic or pathophysiologic diagnosis cannot be made. 
Only 1% of patients with acute LBP eventually 
require surgery. Patients with acute LBP and no pre-
vious surgical procedure have an 80% to 90% chance 
of recovering after 6 weeks, no matter what treatment 
is prescribed.

 3.  d. Because of limited or conflicting evidence, lum-
bar decompression cannot be recommended in the 
treatment of nonspecific LBP. Cognitive-behavioral 
therapy has been shown to decrease pain intensity. 
Although back schools integrate education and exer-
cise, studies have shown that this type of rehabilita-
tion does not improve pain and function after 1 year. 
Tricyclic and tetracyclic antidepressants appear to 
produce moderate reductions in symptoms among 
patients with chronic LBP, but selective serotonin 
reuptake inhibitors do not appear to be of any benefit.

 4.  c. The most common diagnosis in LBP is lumbosacral 
sprain or strain, or mechanical LBP. Injury is thought 
to result from abnormal stress on normal tissues or 
normal stress on damaged or degenerated tissues.

 5.  d. Several studies have shown that physical ther-
apy, acupuncture, osteopathic manipulation, and 
massage therapy have some benefit in the treatment 
of LBP. Proliferation therapy (prolotherapy) is the 
exception.

 6.  c. The most likely diagnosis is spinal stenosis. Back 
pain that is associated with exertional leg pain (claudi-
cation) often represents spinal stenosis. On examina-
tion, there is usually pain with backward bending or 
extension of the lumbosacral spine. To differentiate 
from vascular claudication, symptoms often occur on 
standing up, and to relieve symptoms, patients need 
to sit down (simply stopping walking usually will not 
relieve symptoms).

 7.  e. Inflammatory back pain (ankylosing spondyli-
tis) is an important subset of chronic LBP, although 
it accounts for few cases of acute or chronic LBP. 
Diagnostic clues to inflammatory LBP include 
the following: (1) insidious onset of back pain; (2) 
onset before the age of 40 years; (3) pain 3 months 
or more in duration; (4) morning stiffness (longer 
than 30 minutes); (5) pain relief with activity; (6) 
pain forcing patient from bed; (7) history of psori-
asis, Reiter disease, colitis, or ankylosing spondy-
litis; (8) limitation of lumbar spine in sagittal and 
frontal planes; (9) chest inspiratory expansion of 
less than 2 cm; (10) evidence of sacroiliitis during 
physical examination; and (11) evidence of periph-
eral inflammatory joint disease. Activity does not 
increase the pain but actually may provide some 
relief.

 8.  e. One of the problems with the diagnosis, physi-
cal examination, laboratory investigation, and radio-
graphic investigation of chronic LBP is that the 
sensitivity, specificity, and positive predictive value 
of the assessments, procedures, and other diagnostic 
modalities produce false-positive results and many 
false-negative results. From this, it follows that the 
patient ends up with misinformation that actually 
may “create” disease (anxiety, worry, and increased 
pain) where none existed before.

 9.  e. The history of mechanical back pain is typically 
one of relatively acute onset of pain, often with known 
precipitating injury or history of overuse. The pain is 
worse during the day, is relieved by rest (although the 
pain might worsen with prolonged rest), and is worse 
with activity.
In contrast, the history of inflammatory back pain is 
classically an insidious onset of pain and stiffness, worse 
at rest and improved with activity, and often worse at 
night and in the morning. Many patients need to get 
up at night to find a comfortable position to partially 
relieve the pain and stiffness.
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 10.  e. Danger signals in patients with acute or chronic 
LBP include the following: (1) bowel or bladder dys-
function, (2) impotence, (3) ankle clonus, (4) color 
change in extremities, (5) considerable night pain, 
(6) constant and progressive symptoms, (7) fever and 
chills, (8) weight loss, (9) lymphadenopathy, (10) dis-
tended abdominal veins, (11) buttock claudication, 
and (12) new-onset LBP in children or adolescents 
and individuals older than 50 years.

 11.  a. Plain radiographs of the lumbar spine are fre-
quently ordered for LBP. However, there is little 
justification for such extensive use of radiography. 
A much more cost-effective and selective approach 
should be undertaken.
Apart from the cost factor, routine radiographs of the 
lumbar spine have three important drawbacks: a low 
yield of findings that do not aide management in any 
way, a poor relationship between most radiographic 
abnormalities and signs and symptoms of LBP, and 
the potential of gonadal irradiation. Abnormalities 
seen on radiographs, particularly changes such as 
degenerative osteoarthritis, spondylosis, and congen-
ital abnormalities, are as common in asymptomatic 
individuals as they are in symptomatic individuals. 
Also, many patients who present with chronic LBP 
have normal radiography results. There is no direct 
correlation between intervertebral osteophyte forma-
tion and discogenic disease. Most importantly, radio-
graphs rarely alter treatment plans.
Specific indications for radiographic studies include the 
following: (1) to rule out an infectious or malignant pro-
cess; (2) to assess a patient with objective evidence of 
neurologic abnormalities in the lower extremities, with 
loss of bowel or bladder control, or with loss of sexual 
function unexplained by another cause; (3) to identify a 
compression fracture; and (4) chronic sacroiliitis.

 12.  c. CT scanning and MRI have largely replaced 
myelography and are valuable for diagnosis of disk 
disease and spinal stenosis. If the test is to influence 
management, surgery must be considered a serious 
option before the test is performed. Consider obtain-
ing an MRI or CT scan in patients with intractable 
pain or progressive neurologic deficits or if a systemic 
cause of back pain, such as infection or neoplasm, is 
suspected. MRI scans will reveal herniated disks in 
up to 25% of asymptomatic people. The presence of 
abnormal findings on MRI scan does not correlate 
well with clinical symptoms.

 13.  a. Patient education is the most crucial and cost-ef-
fective aspect of the treatment protocol for LBP. 
Many patients are worried that they have a “serious 
illness” that is causing their pain and are dissatisfied 

by what they perceive as an inadequate explanation of 
their symptoms.
Most patients with mild to moderate LBP do not 
even consult physicians, and many symptomatic 
patients are more interested in seeking information 
and reassurance (the diagnosis and prognosis) than 
they are in “finding a cure.” It is extremely important 
to reassure patients that “hurt is not equal to harm” 
in almost all cases. Older treatment regimens recom-
mended bed rest, but studies have shown that early 
activity as tolerated leads to a better outcome.

 14.  e. A cornerstone of treatment of LBP is physical exer-
cise. The Cochrane review of exercise for LBP con-
cluded that there is no evidence to indicate that specific 
exercises are effective for the treatment of acute LBP, 
but exercises may be helpful for chronic LBP.
Scientific information about the method of action 
exerted by physical exercise is limited, which reflects the 
uncertainty about the pathophysiology of LBP. Exer-
cises allow patients to participate in the treatment pro-
gram and serve to prevent contractures, deconditioning, 
and weakness. Contrary to popular belief, exercise pro-
grams can safely begin within hours of development of 
LBP or an exacerbation of chronic LBP, even with the 
persisting muscle spasm.
The exercise programs that have been developed tend 
to emphasize repeated flexion and extension exercises 
and abdominal and lumbar strengthening exercises. 
Core strengthening should be the focus.
Any exercise program that is developed and begun 
should follow a graduated course. Patients need to be 
warned about a temporary increase in pain; otherwise, 
they will tend to stop the program when the increased 
pain occurs. Stretching exercises are recommended 
first, followed by isometric strengthening exercises. 
One of the most important aspects of any exercise pro-
gram is regularity.

 15.  d. In the treatment of acute LBP and sciatica, there 
is no good evidence to support the recommenda-
tion of bed rest or exercise therapy. Transcutane-
ous electrical nerve stimulation has not been shown 
to be effective in the treatment of chronic LBP. 
Although muscle relaxants are effective in managing 
LBP, they have not been shown to be more effective 
than NSAIDs but may be a useful adjunct for some 
patients. NSAIDs are effective for short-term relief 
of symptoms from acute LBP.
Physical therapy and spinal manipulation are other 
modalities used in the treatment of LBP. At 6 months, 
the functional status of patients with LBP demonstrates 
no difference regardless of the type of therapy that has 
been used. Patient satisfaction, however, is higher with 
hands-on types of therapy.
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SUMMARY

 1.  Incidence: 5% per year. Lifetime prevalence is approx-
imately 90%. LBP is considered one of the most 
expensive ailments in advanced industrial societies 
and can be labelled as an epidemic in industrialized 
countries.

 2.  History and physical examination: Both the history 
and the physical examination lack both sensitivity and 
specificity.

 3.  Pathophysiology: LBP has been described as “an ill-
ness in search of a disease.” Specific medical diagnosis 
and specific medical therapy are seldom possible. It is 
often difficult to specifically identify whether chronic 
LBP is muscular, ligamentous-tendinous, facet joint, 
or discogenic in origin.

 4.  Common diagnoses
 a.  Mechanical LBP or back strain: pain in low back, 

buttock, or posterior thigh increased with activity 

or bending. Examination: localized tenderness, lim-
ited spinal motion

 b.  Acute disk herniation: usually acute onset of sharp, 
burning, radiating pain; pain aggravated with 
coughing, sneezing, straining, sitting, and forward 
bending. Examination: positive straight leg raise 
test result in seated and supine positions, possible 
weakness or asymmetric reflexes

 c.  Spinal stenosis: pain aggravated with standing and 
walking and relieved with sitting, spinal flexion, or 
walking uphill. Examination: limited or painful spi-
nal extension

 d.  Spondylolysis: stress fracture of the pars interarticu-
laris, seen mostly in athletes who perform repetitive 
spinal extension movements (e.g., gymnasts and 
football offensive linemen). Examination: pain with 
extension (single leg hyperextension test)
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C H A P T ER  167

Lower Extremity Strains  
and Sprains

CLINICAL CASE PROBLEM 1

A 21-Year-Old Woman with a Swollen Ankle

A 21-year-old woman comes to the emergency depart-
ment after “twisting” her ankle while jogging. She tells 
you her ankle “rolled in” at the time of injury, and she 
says she has pain at her right ankle. She is able to walk 
without any assistance.

On examination, there is minimal ecchymosis and 
swelling on the lateral side of her right ankle. There is 
pain with inversion of the right ankle. Ankle tenderness 
is maximal just anterior to the tip of the lateral malle-
olus. There is no actual bone tenderness. There is no 
ligamentous laxity.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  The injury in this patient is most likely which of the 
following?

 a.  a grade I sprain of the deltoid ligament
 b.  a grade III sprain of the ligament complex on the 

lateral side of the right ankle
 c.  a grade I sprain of the anterior talofibular 

ligament
 d.  a strain of the peroneus brevis
 e.  a fracture of the distal fibula

 2.  What ligament is most likely involved in this injury?
 a.  anterior inferior tibiofibular ligament
 b.  calcaneofibular ligament
 c.  anterior talofibular ligament
 d.  dorsal calcaneocuboid ligament
 e.  interosseous talocalcaneal ligament

 3.  What is the treatment of choice in this patient?
 a.  fiberglass cast
 b.  weight bearing as tolerated with active range of 

motion exercises
 c.  non–weight bearing and a posterior splint
 d.  corticosteroid injection
 e.  surgical repair of the ligament

CLINICAL CASE PROBLEM 2

A 26-Year-Old Football Player Hit on the 
Lateral Side of the Knee

A 26-year-old professional football player is brought to 
the emergency department after being hit on the lateral 
side of the left knee. His knee buckled, and he is now 
in severe pain.

On examination, there is swelling over the medial 
aspect of the left knee. There is laxity when a valgus 
stress test is performed on the knee. The results of the 
Lachman and McMurray tests are negative.

 4.  What is the most likely injury in this patient?
 a.  lateral meniscus tear
 b.  medial meniscus tear
 c.  lateral collateral ligament sprain
 d.  medial collateral ligament sprain
 e.  tibial plateau fracture

 5.  Based on your diagnosis in question 4, what is the 
initial treatment of choice?

 a.  corticosteroid injection
 b.  knee brace
 c.  fiberglass cast
 d.  complete bed rest
 e.  surgical repair

CLINICAL CASE PROBLEM 3

A 22-Year-Old Man Who Twisted His Right 
Knee

A 22-year-old man is brought to the emergency depart-
ment 8 hours after twisting his right knee while playing 
in a soccer match. At the time of injury, he felt a sharp 
pain on the “inner” part of his right knee. He has been 
unable to straighten his knee fully and had to be carried 
off the field by his teammates.

On examination, there is a moderate joint effusion, 
tenderness at the medial joint line, and limitation of the 
last 20 degrees of extension by a springy resistance. 
There is sharp anteromedial knee pain when passive 
extension is forced. Lachman test is negative.

 6.  What is the most likely diagnosis in this patient?
 a.  medial meniscus tear
 b.  lateral meniscus tear
 c.  post collateral ligament sprain
 d.  anterior cruciate ligament sprain
 e.  fractured patella

 7.  The radiologic procedure of choice to confirm the 
diagnosis in this patient is which of the following?

 a.  plain radiography of the right knee in the anteri-
or-posterior and lateral views

 b.  cone view radiography of the right knee
 c.  arthrography
 d.  computed tomography scan
 e.  magnetic resonance imaging (MRI) scan

 8.  What is the definitive treatment for the injury to this 
patient?

 a.  non–weight bearing and a knee immobilizer
 b.  non–weight bearing and a full cast
 c.  ice, elevation, and an elastic bandage
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 d.  arthroscopic surgery
 e.  physical therapy

CLINICAL CASE PROBLEM 4

A 23-Year-Old Woman with Right Posterior 
Thigh Pain

A 23-year-old woman comes to your office with right 
posterior thigh pain. She was running in a 100-meter 
race when she felt a “pop” in her thigh.

On examination, there is tenderness over the mid-
portion of the right hamstring muscles and pain with 
resisted stress testing. There is mild swelling and 
bruising. There is no bone tenderness and no palpable 
defect.

 9.  What is the most likely diagnosis in this patient?
 a.  right hamstring strain
 b.  right hamstring sprain
 c.  popliteus artery hemorrhage
 d.  right hamstring avulsion
 e.  none of the above

 10.  What is the initial treatment of choice for this 
patient?

 a.  surgical repair
 b.  splint
 c.  full cast
 d.  ice, rest, elevation, and compression
 e.  none of the above

CLINICAL CASE PROBLEM 5

A 16-Year-Old Girl Who Injured Her Knee 
While Pivoting

A 16-year-old girl, the star on her high-school bas-
ketball team, sustains a knee injury after pivoting on 
her right knee during a game. She collapses to the 
floor in severe pain and is immediately taken to the 
hospital.

She arrives at the emergency department approxi-
mately 45 minutes after the injury, and her right knee is 
already very swollen. Laxity is noted with the anterior 
drawer test and Lachman test.

 11.  What three structures are involved in the “unhappy 
triad”?

 a.  anterior cruciate ligament, posterior cruciate liga-
ment, medial meniscus

 b.  anterior cruciate ligament, medial collateral liga-
ment, lateral meniscus

 c.  anterior cruciate ligament, lateral collateral liga-
ment, medial meniscus

 d.  anterior cruciate ligament, medial collateral liga-
ment, medial meniscus

 e.  anterior cruciate ligament, lateral collateral liga-
ment, lateral meniscus

 12.  The diagnosis of an anterior cruciate ligament injury 
is best confirmed by which of the following?

 a.  anterior drawer test
 b.  posterior drawer test
 c.  Lachman test
 d.  McMurray test
 e.  Apley compression-distraction test

 13.  What is the definitive treatment of choice in this 
patient?

 a.  ice, elevation, compression
 b.  long leg cast
 c.  corticosteroid injection
 d.  reconstruction surgery
 e.  none of the above

ANSWERS

 1.  c. This patient most likely has a grade I sprain of the 
ligament complex on the lateral side of the ankle. A 
sprain is defined as a complete or partial tear of a liga-
ment (intrasubstance or at origin or insertion). Swell-
ing and tenderness over a ligament and pain when it is 
stretched suggest a sprain. Sprains are graded accord-
ing to the following criteria:
Grade I: Minimal disruption of the ligament; the injured 
area may be tender, but there is no laxity. Swelling and 
ecchymosis are usually minimal.
Grade II: Moderate disruption of the ligament. On 
physical examination, there is a moderate amount of 
swelling and pain. There is little or no instability of the 
joint.
Grade III: Total disruption or tear of the ligament 
involved. No endpoint is felt when the joint is stressed. 
Swelling and ecchymosis are prominent. The most 
common ankle injury is an inversion-type injury with 
disruption of the lateral ligament complex.

 2.  c. Most ankle sprains are caused by inversion-type 
injuries. The lateral ligaments are most commonly 
involved. Specifically, the anterior talofibular liga-
ment (ATF) is the most commonly injured ligament. 
Tenderness is maximal anterior to the tip of the lat-
eral malleolus at the ATF origin.

 3.  b. The treatment of choice in this patient is ice, ele-
vation, weight bearing as tolerated, active range of 
motion exercises, and an ankle support brace. Early 
weight bearing hastens healing and return to activity. 
A cast is inappropriate and can lead to complications 
if the swelling worsens. Surgical intervention is not 

CLINICAL CASE MANAGEMENT PROBLEM

Differentiate a collateral ligament tear from a meniscus 
tear.
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indicated in most ankle sprains. Corticosteroid injec-
tion is also not indicated in the acute management of 
ankle sprains.

 4.  d. The most likely injury in this patient is a sprain 
of the medial collateral ligament. The mechanism 
of injury (a blow to the lateral side of the knee), the 
swelling demonstrated on the medial side of the 
knee, and the laxity with valgus stress testing suggest 
a sprain of the medial collateral ligament complex. 
Lachman test is used to diagnose injuries to the ante-
rior cruciate ligament. McMurray test is used to diag-
nose tears of the menisci.

 5.  b. Initial treatment consists of a knee brace, ice, ele-
vation, and straight leg raise exercises in the brace. 
The patient may ambulate as tolerated in the brace. It 
is not necessary to apply a cast. Surgery and cortico-
steroid injection are not indicated. The patient does 
not need to be on bed rest.

 6.  a. This patient has a torn right medial meniscus. 
The history of the injury is characteristic. Often, a 
torn meniscus is the result of a twisting type of injury. 
The patient then has pain along the affected joint line. 
The knee usually swells during the first 12 hours, and 
there is sometimes a sensation of “locking” caused by 
a displaced meniscal fragment.
On physical examination, there is joint line tenderness, 
and an effusion is often present. There is a positive 
result of the McMurray test and the Apley test. For the 
McMurray test, with the patient in a supine position, 
the clinician holds the lower leg, flexing and extending 
the knee while simultaneously internally and externally 
rotating the tibia on the femur. A positive test result is a 
“clicking” sensation felt with the other hand along the 
joint line with the patient experiencing pain. For the 
Apley compression test, the patient lies prone with the 
knee flexed 90 degrees. The leg is internally and exter-
nally rotated with pressure applied to the heel. Pain with 
downward pressure is a positive test result for meniscal 
injury. In addition to meniscal tears, twisting injuries 
may also give rise to anterior cruciate ligament tears.

 7.  e. The diagnostic test of choice for a suspected 
medial meniscal tear with locking is an MRI scan.

 8.  d. The definitive treatment of choice is arthroscopic 
surgery. With the use of an arthroscope, the torn 
fragment can either be removed or be repaired. Ini-
tial management may include a knee immobilizer and 
antiinflammatory treatments.

 9.  a. This patient most likely has a right hamstring mus-
cle strain. A strain is defined as an “overstretching” of 

some portion of muscle or tendon. As with sprains, a 
strain may range from overstretching of just a few mus-
cle fibers to the complete rupture of a muscle or tendon.

 10.  d. The initial treatment of choice is ice, rest, eleva-
tion, and compression bandage. This is followed by 
a gradually progressive stretching and strengthening 
program.

 11.  d. Although this triad was originally described by 
O’Donoghue in 1950, the incidence of damage to 
only these three structures after one injury event has 
been documented infrequently.

 12.  c. The mechanism of injury to the anterior cruciate 
ligament is usually noncontact: a deceleration, hyper-
extension, or marked internal rotation of the involved 
knee. It may also be associated with a medial menis-
cus tear. Because the anterior cruciate ligament is a 
very vascular structure, a tear will cause an immediate 
bloody knee effusion.
Injury to the anterior cruciate ligament is diagnosed 
by the Lachman test, the anterior drawer test, and 
the pivot shift test. Although the anterior drawer test 
is a time-honored test, it is not very sensitive. The 
Lachman test is much more sensitive. In this test, 
the examiner places the knee in 20 to 30 degrees 
of flexion and stabilizes the femur, just above the 
knee, with his or her nondominant hand. The dom-
inant hand of the examiner is placed behind the leg 
at the level of the tibial tubercle, and the examiner 
introduces an anterior force, attempting to displace 
the tibia forward. If there is excessive anterior trans-
lation of the tibia and lack of a firm endpoint, a 
tear in the anterior cruciate ligament has occurred.  
Figure 167-1 shows the positioning of the patient’s 
leg for proper performance of the Lachman test. 
The arrow indicates the direction of force for trans-
lation of the tibia.

 13.  d. The initial treatment includes a knee brace, 
ice packs, and elevation, followed by isometric and 
range of motion exercises. The definitive treatment 
in young active patients is most often reconstruction. 
Surgery is usually delayed 3 weeks after injury to 
allow increased range of motion, increased strength, 
and decreased swelling, which aid in rehabilitation 
post surgery.

Femur Tibia

20–30°

F IGURE 167-1 . Performance of Lachman test.
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SUMMARY

 1.  Definitions
 a.  Sprain: a ligament injury. Sprains are classified as 

follows: first degree: tear of only a few ligament 
fibers with no joint instability; second degree: tear 
of a moderate number of ligament fibers with little 
or no joint instability; and third degree: complete 
rupture of ligament with joint instability.

 b.  Strain: a muscle-tendon injury. Strain injuries are 
classified as follows, ranging from tearing of only 
a few fibers to a complete rupture of the muscle- 
tendon unit: first degree, second degree, and third 
degree.

 2.  Common sites
 a.  Ankle sprain: lateral ligament complex injured more 

frequently than medial ligament complex (tender-
ness is usually maximal anterior to the tip of lateral 
malleolus over the anterior talofibular ligament)

 b.  Knee sprain: (1) medial and lateral collateral liga-
ments: varus and valgus stress testing; (2) anterior 
cruciate ligament: Lachman test

 3.  Other significant injury: medial and lateral meniscal 
injuries of the knee

 a.  Clinical clues: joint line tenderness, positive 
McMurray and Apley test results (see answer 6)

 b.  Diagnosis: if further diagnostic procedure needed, 
MRI is radiologic test of choice

 4.  Treatments: sprain (ankle)—conservative; use the 
mnemonic RICE:

    Rest: Stop physical activity; protected weight bearing 
as tolerated.

    Ice: Apply ice to the injury for 15 to 20 minutes each 
hour while awake for the first 24 hours. Wrap the ice 
in a wet towel or other buffer to prevent skin damage. 
Ice reduces swelling and pain. To prevent nerve inju-
ries, do not leave ice on longer than 20 minutes.

    Compression: Use an elastic bandage or air-filled 
splint to apply pressure to an injury. Wear it all day. 
Compression helps control swelling.

    Elevation: Keep the injured area elevated. This allows 
fluid to drain from the injury site, reducing swelling.
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C H A P T ER  168

Joint and Soft Tissue Injections

CLINICAL CASE PROBLEM 1

A Landscaper with a Sore Shoulder

A 34-year-old man presents to your office requesting 
soft tissue injection of painful trigger points in his right 
shoulder. He read about this therapy on the Internet. He 
works as a laborer at a local landscaping business and 
has tried a variety of treatments, including acupuncture 
and chiropractic manipulation, for chronic intermittent 
pain in his right shoulder. There is no history of trauma 
or arthritides. On examination, he is a muscular white 
man with several tender points along the anterior border 
of his right trapezius muscle. The rest of his examination 
is normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  All except which of the following are reasonable and 
acceptable reasons for use of diagnostic and thera-
peutic injections?

 a.  to aspirate fluid from a joint for diagnosis
 b.  to deliver an antibiotic into an infected joint space
 c.  to relieve pain and inflammation at a trigger point
 d.  to confirm a presumptive diagnosis through pain 

relief
 e.  to deliver an antiinflammatory medication to an 

affected joint space

 2.  Which of the following is not an absolute contraindi-
cation to do a therapeutic corticosteroid injection?

 a.  allergy to local anesthetic
 b.  type 2 diabetes mellitus
 c.  evidence of an infected joint space
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ADDIT IONAL BANK QUESTIONS

 1.  A knee medial collateral ligament injury with pain but 
no laxity on exam is:

 a.  Characteristic of a positive Lachman test
 b.  Characteristic of a grade II sprain
 c.  Characteristic of a grade I sprain
 d.  Characteristic of a grade I strain

 2.  Which of the following are included on the Ottowa 
ankle rules for screening ankle injuries?

 a.  Cuboid tenderness
 b.  Inability to hop on 1 foot
 c.  Positive metatarsal squeeze test
 d.  Navicular tenderness

 3.  Laxity on valgus stress test of the knee suggests:
 a.  Meniscal tear
 b.  Medial collateral tear
 c.  Lateral collateral tear
 d.  Anterior cruciate ligament tear

ANSWERS

 1.  c
 2.  d
 3.  b
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 d.  high possibility of a fracture involving the targeted 
joint

 e.  local cellulitis

 3.  Possible complications of a therapeutic corticosteroid 
injection include all except which of the following?

 a.  local infection caused by the injection
 b.  steroid flare after injection of corticosteroids
 c.  local swelling and redness
 d.  local depigmentation
 e.  induction of coagulopathy

 4.  Postinjection instructions should pay particular 
attention to which of the following?

 a.  proper dressing of the site
 b.  signs of complications
 c.  mobility restrictions, if any
 d.  use of medications
 e.  all of the above

CLINICAL CASE PROBLEM 2

A Woman with a Hot Knee

A 58-year-old woman presents to your office with acute 
onset of a painful, swollen, hot knee. This is the first epi-
sode of this illness in this patient, which began 24 hours 
ago. There is no history of trauma, hyperuricemia, fever, 
chills, or other recent infections. Her only medication is 
hydrochlorothiazide for hypertension. On examination, 
vital signs are normal, and the left knee is as described 
with an obvious effusion. The rest of the examination is 
normal.

 5.  Reasonable initial management at this time includes 
which of the following?

 a.  discontinuation of the hydrochlorothiazide
 b.  aspiration of the affected joint
 c.  institution of physical therapy
 d.  beginning a nonsteroidal antiinflammatory
 e.  all of the above

 6.  Laboratory analysis of joint fluid is obtained and 
reveals gram-negative cocci seen in pairs. What is the 
most appropriate therapy at this time?

 a.  intraarticular fluoroquinolone
 b.  oral dicloxacillin
 c.  intravenous ceftriaxone
 d.  a or c
 e.  none of the above

CLINICAL CASE PROBLEM 3

A Man with a Painful Shoulder

A 42-year-old man comes to your office with left shoul-
der pain of several months’ duration, not responsive to 
nonsteroidal antiinflammatory medications and physical 
therapy. The Hawkins test elicits pain with the shoulder 

passively flexed to 90 degrees and internally rotated. A 
magnetic resonance imaging scan confirms your diag-
nosis of a rotator cuff tendinosis that reveals no tear. At 
this point, you decide to inject a corticosteroid.

 7.  The most appropriate technique for delivery of the 
corticosteroid includes which of the following?

 a.  preparation of pharmaceuticals and equipment
 b.  proper positioning of the patient
 c.  palpation of landmarks and use of sterile technique
 d.  appropriate needle approach and entry
 e.  all of the above

ANSWERS

 1.  b. Reasonable and acceptable reasons for use of diag-
nostic and therapeutic injections include aspiration 
of fluid from a joint for diagnosis, delivery of phar-
maceuticals to relieve pain and inflammation at trig-
ger points, confirmation of a presumptive diagnosis 
through pain relief by delivery of a local anesthetic at 
an anatomic site, and delivery of an antiinflammatory 
medication to an affected joint space. A joint space 
infection requires emergent surgical management.

 2.  b. Absolute contraindications to therapeutic injec-
tion of a corticosteroid include the presence of a 
history of allergy to the local anesthetic to be used, 
evidence of an infected joint space, a high possibility 
of a fracture involving the targeted joint, and the pres-
ence of a local cellulitis at the injection site.

 3.  e. Possible complications of therapeutic corticoster-
oid injection include local infection caused by the 
injection, a steroid flare after injection of corticoster-
oids (pain because of the crystallization of pharma-
ceuticals used), local swelling and redness, and local 
depigmentation caused by steroid effect. Subcutane-
ous fat atrophy can result in a divot at the injection 
site.

 4.  e. Postinjection instructions should pay particular 
attention to proper dressing and care of the injection 
site; signs of complications; mobility restrictions, if 
any; and use of other medications. Refraining from 
overuse of the area is generally recommended for the 
first 48 hours.

 5.  b. This case is a classic presentation of the need for 
joint aspiration for diagnostic purposes. None of the 
other options is reasonable until a diagnosis has been 
established.
Synovial fluid analysis should include the following: 
cell count—usually greater than 50,000 white blood 
cells/μL in infection (typically >90% polymorpho-
nuclear cells); appearance; analysis for crystals; Gram 
stain—gram-positive or gram- negative intracellular 
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SUMMARY

 1.  Injection techniques are helpful for diagnosis and 
therapy in a wide range of musculoskeletal conditions.

 2.  Diagnostic indications include the aspiration of fluid 
for analysis and the assessment of symptom relief as a 
tool to confirm diagnosis.

 3.  Therapeutic indications include the delivery of local 
anesthetics for pain relief, the delivery of corticoster-
oids for inflammation suppression, and the delivery 
of other pharmaceuticals such as Hyalgan to improve 
joint functioning.

 4.  Ultrasound guidance of intraarticular injection can 
improve the accuracy and outcome.

 5.  Soft tissue injection indications include bursitis, ten-
dinitis or tendinosis, trigger points, ganglions, neu-
romas, entrapment syndromes, and fasciitis. Joint 
aspiration or injection indications include effusion or 

suspected infection (for diagnosis), crystalloid arthrop-
athies, synovitis, inflammatory arthritis, and advanced 
osteoarthritis.

 6.  Drug allergies, infection, fracture, and tendinous sites 
at high risk of rupture are contraindications to joint or 
soft tissue therapeutic injection.

 7.  Suspected septic arthritis is a contraindication to ther-
apeutic injection but an indication for diagnostic joint 
aspiration.

 8.  Side effects of therapeutic injection are few but include 
the potential of tendon rupture, infection, steroid flare, 
hypopigmentation, and soft tissue atrophy.

 9.  Injection technique requires careful knowledge of the 
anatomy of the targeted area and a thorough under-
standing of the pharmacotherapeutic agents used.

organisms may be demonstrated; and culture and sensi-
tivity if culture positive.

 6.  c. Joint aspiration should be performed in a swollen, 
red, hot joint to rule out infection or other causes of 
inflammation. A joint space infection requires emer-
gent surgical management with open debridement 
and aggressive irrigation along with intravenous anti-
biotics. The intravenous antibiotic should be given as 
soon as possible and an orthopedic surgeon consulted.

 7.  e. The most appropriate technique for delivery 
of the corticosteroid includes attention to all of the 

following: (1) preparation of pharmaceuticals and 
equipment—appropriate syringe size, needle, anes-
thetic, and corticosteroid should be prepared; (2) 
proper positioning of the patient (3) palpation of 
landmarks and use of sterile technique—a must for 
injection into any joint; landmarks should be iden-
tified through palpation; and (4) appropriate needle 
approach and entry. The Suggested Reading section 
at the end of this chapter provides articles that detail 
directions for a variety of injection sites and that 
include pictures to aid technique.
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ADDIT IONAL BANK QUESTIONS

 1.  Potential indications for a therapeutic joint injection 
include:

 a.  Local cellulitis
 b.  Septic arthritis
 c.  Acute fracture at the site
 d.  Rheumatoid arthritis
 e.  None of the above

 2.  Long acting injectable corticosteroids include:
 a.  Hydrocortisone
 b.  Methylprednisolone
 c.  Dexamethasone
 d.  Salmeterol

 3.  The most common adverse effect after corticosteroid 
injection is:

 a.  Steroid flare
 b.  Anaphylaxis
 c.  Infection
 d.  Fat atrophy

ANSWERS

 1.  d
 2.  c
 3.  a
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C H A P T ER  169

Fracture Management

CLINICAL CASE PROBLEM 1

A 75-Year-Old Woman Who Slipped and Fell 
on Her Outstretched Hand

A 75-year-old woman is brought to the emergency 
department after falling on her outstretched hand. She 
complains of pain in the area of the right wrist.

On examination, there is a deformity in the area of 
the right wrist. The wrist has the appearance of a din-
ner fork. There is significant tenderness over the distal 
radius. Both the pulse and sensation distal to the injury 
are completely normal.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most likely diagnosis in this patient?
 a.  fracture of the distal ulna with dislocation of the 

radial head
 b.  fracture of the carpal scaphoid
 c.  fracture of the carpal lunate
 d.  Colles fracture
 e.  fracture of the shaft of the radius with dislocation of 

the ulnar head

 2.  What is the treatment of choice for this patient?
 a.  internal reduction and immobilization
 b.  internal reduction and fixation
 c.  external reduction and immobilization
 d.  external reduction and fixation
 e.  proximal interphalangeal (PIP) immobilization

CLINICAL CASE PROBLEM 2

The Team’s Top Scorer Fell and Hurt His Hand

An 18-year-old basketball player is brought to the emer-
gency department after falling on his outstretched hand. 
He is the league’s leading scorer, and his coach directs 
you to “fix it and fix it fast.”

On examination, there is slight tenderness and swell-
ing just distal to the radius, in the snuffbox. No other 
abnormalities are found. Radiographs of the wrist and 
hand are normal.

 3.  What is the most likely diagnosis in this patient?
 a.  second-degree wrist sprain
 b.  avulsion fracture of the distal radius
 c.  fractured scaphoid
 d.  fractured triquetrum
 e.  none of the above

 4.  What is the treatment of choice for this patient?
 a.  active physiotherapy
 b.  passive physiotherapy
 c.  nonsteroidal antiinflammatory drugs
 d.  surgical exploration of the wrist
 e.  none of the above

 5.  What is the major complication that can happen with 
the injury described in this case?

 a.  peripheral nerve injury
 b.  local muscle damage
 c.  peripheral arterial injury
 d.  avascular necrosis of the bone
 e.  septic arthritis of the joint

CLINICAL CASE PROBLEM 3

A 25-Year-Old Man with Pain in His Ankle

A 25-year-old man is brought to the emergency depart-
ment after having been thrown from his motorcycle. He 
complains of severe pain in the area of the right ankle 
and is unable to bear weight on the foot.

On examination, there is swelling of the entire right 
ankle, with more prominent swelling on the lateral side. 
There is point tenderness over the lateral malleolus. 
There does not appear to be any other deformity or 
abnormality.

 6.  What is the most likely diagnosis in this patient?
 a.  second-degree ankle sprain
 b.  third-degree ankle sprain
 c.  fractured distal tibia
 d.  fractured distal fibula
 e.  fractured talus

 7.  What is the initial treatment of choice for this 
patient?

 a.  internal reduction and fixation
 b.  external reduction and fixation
 c.  immobilization of the ankle
 d.  ice, compression, and elevation
 e.  c and d

 8.  Which of the following statements regarding acute 
compartment syndrome is (are) true?

 a.  acute compartment syndrome is caused by increas-
ing pressure within a closed fascial space as a result 
of swelling from an injury

 b.  acute compartment syndrome is found primarily in 
the lower leg and the forearm

 c.  acute compartment syndrome may lead to muscle 
and nerve ischemia and even permanent damage

 d.  acute compartment syndrome patients frequently 
have pain with passive stretching

 e.  all of the above
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 9.  Which of the following is (are) part of the Ottawa 
ankle rules to determine the need for radiographs in 
evaluation of ankle injuries?

 a.  bone tenderness at the posterior aspect of the dis-
tal lateral malleolus

 b.  bone tenderness at the posterior aspect of the dis-
tal medial malleolus

 c.  inability to bear weight on the ankle after the 
injury

 d.  tenderness at the base of the fifth metatarsal
 e.  all of the above

 10.  The emergency treatment of traumatic orthopedic 
injuries includes which of the following?

 a.  assessment of ABC (airway, breathing, circulation)
 b.  assessment for vascular and neurologic injury in 

the involved region
 c.  correction of deformities
 d.  splinting or immobilization of all injured areas
 e.  all of the above

ANSWERS

 1.  d. This patient has a Colles fracture, a fracture of the 
distal radius. It occurs commonly in elderly patients, 
especially women, after a fall onto the outstretched 
hand and it is often associated with osteoporosis in 
this age group. The typical displacement is reflected 
in a characteristic appearance that has been termed 
the dinner fork deformity. The clinical history and 
deformity are not compatible with any of the other 
choices listed.

 2.  c. The treatment of choice for the patient described 
is external reduction under a regional block or a 
local hematoma block, followed by immobilization 
in a splint or bivalve cast. Because of the age of the 
patient, the cast will probably have to remain for 6 
weeks to ensure complete healing. Follow-up in 1 
week to ensure no skin or vascular complications 
from the immobilization or significant loss of angula-
tion with correction. Osteoporosis is a risk factor for 
delayed or poor healing.

 3.  c. This young man most likely has a fractured 
scaphoid bone. This is an injury that is significantly 
more common in younger adults. The most common 
cause of a scaphoid fracture is a fall on an outstretched 
hand.
Fracture of the scaphoid bone should be suspected if 
there is tenderness in the anatomic snuffbox. Radio-
graphs may be normal initially. If a fracture is suspected, 
despite normal radiographs, the region should be immo-
bilized in a thumb spica splint. After 2 weeks, reevalu-
ate the injured area and repeat radiographs. If there is a 
fracture of the scaphoid, radiographs will be abnormal 
at 2 weeks. A scaphoid fracture can be detected on com-
puted tomography, magnetic resonance imaging, and 

bone scans within 72 hours. These may allow more rapid 
and accurate diagnosis if a speedy recovery is essential. 
Nondisplaced fracture of the scaphoid requires 8 to 12 
weeks of cast immobilization. Confirmed fracture of the 
waist or proximal aspect of the scaphoid often requires 
surgical consultation.

 4.  e. See answer 5.

 5.  d. Failure to treat a scaphoid fracture properly is 
likely to lead to complications. The major complica-
tion is avascular necrosis.

 6.  d. The history of trauma, the symptoms elicited, 
and the signs present suggest a fracture of the lateral 
malleolus. Although the physical findings of a major 
(second- or third-degree) ankle sprain may be some-
what similar, the injury (being thrown from a motor-
cycle) and his inability to bear weight are definitely 
more suggestive of a fracture injury than of a sprain 
injury.

 7.  c. The treatment of choice for this patient is immo-
bilization. Initially, it should be in a posterior splint, 
and then, after swelling has adequately diminished, a 
walking cast or boot is to be applied for 4 to 6 weeks. 
Weight bearing is allowed as tolerated by the patient. 
In the absence of significant deformity and confirma-
tion on radiography of a nondisplaced fracture to the 
lateral malleolus and a stable mortise, no other treat-
ment is indicated. A radiograph should be repeated 1 
or 2 weeks after the injury to check for any displace-
ment of the fracture.

 8.  e. Acute compartment syndromes are caused by 
increasing tissue pressure in a closed fascial space. 
The fascial compartments of the leg and forearm are 
most frequently involved. Acute compartment syn-
dromes are usually the result of a fracture with subse-
quent hemorrhage, limb compression, or a crushing 
injury. In an acute compartment syndrome, fluid 
pressure is increased. This leads to muscle and tissue 
ischemia. Severe ischemia for 6 to 8 hours results in 
subsequent muscle and nerve death.
Physical examination reveals swelling, definitive pal-
pable tenseness, and marked tenderness over the mus-
cle compartment. The signs on physical examination 
include paresis in the involved area and a sensory deficit 
over the involved area. Acute compartment syndrome 
should be treated with immediate fasciotomy.

 9.  e. The Ottawa ankle rules are guidelines to deter-
mine the need for ankle radiographs in patients who 
have sustained an ankle injury. If there is bone tender-
ness at the navicular, the base of the 5th metatarsal, 
or the posterior aspect of the lateral or medial malle-
olus or an inability to bear weight both immediately 
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at the time of injury or at the time of assessment, 
radiographs should be obtained. The Ottawa ankle 
rules do not apply to patients younger than 18 years 
of age. It is important to also use clinical judgment in 
deciding when to obtain radiographs.

 10.  e. In a patient who has been involved in a traumatic 
event, orthopedic injuries must be seen and treated 
within the overall context of the patient’s condition. 
Thus, the ABCs of resuscitation (airway, breathing, 
and circulation), which are discussed in other chap-
ters, must take first priority. Associated cardiac dys-
rhythmias must be treated according to basic cardiac 
life support and advanced cardiac life support pro-
tocols. Traumatic injuries must be treated according 
to basic trauma life support and advanced trauma life 
support (ATLS) protocols.

The trauma patient must be suspected of having 
multiple injuries rather than a single injury. Cervical 
spine injuries should be assumed to be present until 
they have been safely excluded. Primary and second-
ary surveys must be performed.
With any injured extremity, arterial injury must be 
suspected and pulses must be assessed quickly. Acute 
compartment syndromes must also be ruled out.
Deformities should be corrected as soon as possi-
ble under local (hematoma block), regional, or gen-
eral anesthesia. Ideally, the injured limbs should be 
splinted before the patient arrives in the emergency 
department. Open fractures and surrounding tissue 
must be thoroughly debrided and cleaned.

SUMMARY

 1.  Common fractures associated with the history of a 
“fall on an outstretched hand”

 a.  Colles fracture
 b.  Scaphoid fracture
 2.  Colles fracture
 a.  Fracture of distal metaphysis of radius, which is 

dorsally displaced
 b.  “Dinner fork” deformity: requires immediate 

reduction (closed reduction is usually adequate) fol-
lowed by immobilization

 3.  Scaphoid fracture: characteristic tenderness in the 
snuffbox

 a.  Radiographs may take around 2 weeks to reveal 
fracture.

 b.  If scaphoid fracture is suspected, you should 
immobilize the wrist even if initial radiographs are 
normal.

 c.  Bone scan, computed tomography, or magnetic 
resonance imaging studies will show scaphoid frac-
tures earlier than radiographs will.

 d.  Immobilize for at least 8 to 12 weeks for complete 
healing; some scaphoid fractures require internal 
fixation.

 e.  Potential complications include avascular necrosis 
and nonunion, generally of the waist or proximal 
body of the scaphoid because of the precarious 
blood supply.

 4.  Nondisplaced lateral ankle fracture
 a.  Immobilize in splint or walking boot until swelling 

has adequately diminished, then place in short leg 
cast or keep in walking boot 4 to 6 weeks for com-
plete healing.

 b.  Advance weight bearing as tolerated.
 5.  The basics of fracture management for traumatic 

orthopedic injuries are as follows:
 a.  Remember the ABCs: airway, breathing, and 

circulation.
 b.  Suspect and search for multiple injuries.
 c.  Suspect and prevent potential spine injuries. Immo-

bilize cervical spine in trauma patients until fracture 
is safely excluded.

 d.  Rule out neurovascular injury in the affected limb.
 e.  Rule out a compartment syndrome.
 f.  Recognize and treat open fractures with copious 

irrigation, debridement, and initiation of intrave-
nous antibiotics and appropriate consultation.

 g.  Correct deformities whenever safely possible.
 h.  Splint each injured area.
 i.  If there is significant swelling in a limb, consider 

either a bivalve cast or splint until swelling has 
decreased significantly. A full cast can lead to com-
plications such as compartment syndrome if it is 
applied too soon after injury.

 j.  If one fracture is found, always evaluate the joint 
above and the joint below for additional fractures, 
dislocations, or other injuries.
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C H A P T ER  170

Infectious Disease and Sports

CLINICAL CASE PROBLEM 1

A 17-Year-Old Soccer Player with Aches, 
Pains, and Fever

A 17-year-old high-school student comes into the office 
complaining of having generalized body aches, feeling 
“feverish,” and having a dry cough for the past 2 days. 
She has been taking acetaminophen to help relieve 
symptoms. She tells you that she is the leading scorer 
on the school’s soccer team and that there is a big 
game against a rival school in 3 days.

On examination, her blood pressure is 100/70 mm 
Hg, pulse is 94 beats per minute, respiration is 20 
breaths per minute, and temperature is 38.3° C. Exam-
ination of her head, ears, eyes, nose, and throat shows 
a mild pharyngeal erythema. Her neck is supple, with 
no adenopathy; a cardiovascular exam shows regular 
rhythm and rate, normal S1, S2, with no murmurs. Her 
lungs are clear, her abdomen is soft and not tender, 
there is no organomegaly, and bowel sounds are active.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  Which of the following statements regarding exercise 
and viral upper respiratory tract infections is true?

 a.  exercising during a viral illness can decrease the 
duration and severity of illness

 b.  all over-the-counter cold medications are approved 
by sports governing bodies for use during 
competition

 c.  a fever decreases strength and endurance
 d.  athletes with a temperature below 103° F can safely 

participate in sports
 e.  none of the above

 2.  After you complete your examination, she asks if she 
can practice with the soccer team later that day. Which 
of the following is the best response?

 a.  she should not exercise until the fever has resolved
 b.  she may exercise but only at a moderate intensity
 c.  to decrease the duration of illness, she should exer-

cise at a high intensity
 d.  she may play only noncontact sports until her symp-

toms resolve
 e.  none of the above

 3.  Which of the following statements regarding exercis-
ing during a febrile viral illness is true?

 a.  the athlete is at an increased risk for myocarditis
 b.  the athlete is at an increased risk for heat illness
 c.  recovery from the illness is quickest for the athlete 

who allows adequate rest
 d.  all of the above
 e.  none of the above

 4.  Which of the following statements regarding exercise 
and the immune system is true?

 a.  white blood cells decrease during exercise
 b.  salivary and nasal immunoglobulin A (IgA) levels 

are increased for 24 hours after strenuous exercise
 c.  exercising at moderate intensity appears to enhance 

immune function
 d.  lymphocytes decrease during exercise
 e.  none of the above

CLINICAL CASE PROBLEM 2

A 20-Year-Old Football Player with 
Mononucleosis

A 20-year-old man with mononucleosis follows up in 
your office 3 weeks after the start of symptoms. He tells 
you that he “feels fine.” The examination is normal. The 
spleen does not feel enlarged, and all laboratory test 
results are normal. He plays on his college football team 
and wants to immediately start practicing with the team.

 5.  Regarding return to play, which of the following is rec-
ommended in athletes with mononucleosis (assuming 
the spleen is not enlarged, the athlete is afebrile, and 
the results of liver function tests [LFTs] are normal)?

 a.  the athlete may return to contact and strenuous 
activity at 8 weeks after the onset of illness

http://emedicine.medscape.com/article/307668-overview
http://emedicine.medscape.com/article/307668-overview
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ADDIT IONAL BANK QUESTIONS

 1.  Characteristics of acute compartment syndrome 
include:

 a.  Polarity
 b.  Proximity
 c.  Pulselessness
 d.  Pigmentation

 2.  Scaphoid fractures that have the highest risk of non-
union are

 a.  Proximal
 b.  Distal
 c.  Mid
 d.  Metaphyseal

 3.  A 13-year-old child presents for evaluation of an acute 
fall on an outstretched hand and his initial x-rays are 
negative but he has considerable pain in the anatomic 
snuffbox. The most appropriate management would 
be to:

 a.  Repeat the x-ray now to ensure no fracture
 b.  Place in a thumb spica splint and recheck in 1 week
 c.  Place in a short arm cast and recheck in 1 week
 d.  Reassure him of the negative x-rays and recom-

mend antiinflammatories and stretching to reduce 
stiffness

ANSWERS

 1.  c
 2.  a
 3.  b
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 b.  the athlete may return to contact and strenuous 
activity at 12 weeks after the onset of illness

 c.  the athlete may return to noncontact practice and 
nonstrenuous activity at 3 weeks after the onset of 
illness

 d.  the athlete may return to noncontact practice and 
nonstrenuous activity at 6 weeks after the onset of 
illness

 e.  none of the above

CLINICAL CASE PROBLEM 3

Three Wrestlers with Herpes Gladiatorum

Three members of the college wrestling team have 
herpes gladiatorum. The coach is concerned that the 
breakout is going to “ruin the season” and his chance 
to get into the coaches Hall of Fame.

 6.  Which of the following statements regarding herpes 
gladiatorum is true?

 a.  athletes with a history of recurrent herpes 
 gladiatorum may benefit from prophylactic 
acyclovir

 b.  wrestlers may continue to compete as long as the 
lesions are covered with a gauze dressing

 c.  a Tzanck smear of scrapings from the wound will 
always be negative

 d.  herpes gladiatorum is caused only by herpes sim-
plex virus 1

 e.  none of the above

 7.  Which of the following is (are) true regarding exer-
cise and human immunodeficiency virus (HIV) 
infection?

 a.  exercise is a safe and beneficial activity for people 
with HIV infection

 b.  there have been no documented cases of HIV 
transmission in sports

 c.  exercise can increase the number of CD4 cells in 
people with HIV infection

 d.  mild to moderate exercise has been shown to limit 
or to decelerate the body wasting seen in people 
with acquired immunodeficiency syndrome (AIDS)

 e.  all of the above

 8.  Which of the following statements regarding hepati-
tis B virus (HBV) infection and sports is (are) true?

 a.  there have been no documented cases of HBV 
transmission in sports

 b.  the risk of HBV transmission in sports is greater 
than that for HIV

 c.  an athlete who is asymptomatic and is a chronic 
HBV carrier with the e antigen present should be 
restricted from strenuous activity

 d.  the hepatitis B vaccine should not be given to elite 
athletes

 e.  all of the above

 9.  Which of the following statements regarding the ath-
lete and myocarditis is (are) true?

 a.  the most common cause of myocarditis is a virus
 b.  myocarditis can cause sudden death in athletes
 c.  according to the 26th Bethesda Conference, ath-

letes suspected of having myocarditis should be 
kept out of sports for 6 months

 d.  the Coxsackie virus appears to have a predilection 
for the heart in exercising individuals

 e.  all of the above

 10.  A 15-year-old comes to your office complaining of 
vomiting and diarrhea for the past 2 days. You diagnose 
viral gastroenteritis. Which of the following statements 
regarding viral gastroenteritis and sports is (are) true?

 a.  athletes with viral gastroenteritis are at an increased 
risk for heat injuries

 b.  athletes should not be allowed to return to play 
until they are well hydrated and afebrile

 c.  the most common agents are the rotavirus and 
Norwalk virus

 d.  antimotility drugs may prolong the gastrointesti-
nal infection

 e.  all of the above

ANSWERS

 1.  c. During the course of a viral upper respiratory 
infection, an athlete’s performance is adversely 
affected. Muscle strength, aerobic power, and endur-
ance are decreased. Exercising during a viral illness 
can prolong and increase the severity of the illness. 
Certain over-the-counter medications are banned by 
sports governing bodies and, if taken during competi-
tion, can lead to disqualification of an athlete. Certain 
medications can also impair athletic performance and 
increase the risk of injury. Athletes with a temperature 
of 38.2° C or higher should not participate in sports.

 2.  a. As discussed previously, she should not exercise 
until the fever has resolved.

 3.  d. Exercising during a febrile viral illness increases 
an athlete’s risk for development of heat illness, 
injury, and myocarditis. Performance will also be 
impaired.

 4.  c. Exercising at moderate intensity appears to 
enhance immune function. When exercising at mod-
erate levels, athletes tend to experience fewer viral 
infections. Elite or high-level athletes, however, com-
plain of frequent viral infections when training hard 
or after competitions. There is a transient increase in 
white blood cells and lymphocytes during exercise. 
Salivary and nasal IgA levels decrease after strenuous 
exercise and return to normal within 24 hours of rest. 
This may explain the increased susceptibility to viral 
illness after strenuous exercise.
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 5.  c. The current return-to-play recommendations for 
athletes with mononucleosis are that, if an athlete is 
afebrile, the spleen is not enlarged, the results of labo-
ratory tests including LFTs are normal, and there are 
no other complications, the athlete may return to non-
contact and nonstrenuous sports at 3 weeks after the 
onset of symptoms. The athlete may return to full-con-
tact sports and strenuous activity at 4 weeks after the 
onset of symptoms. Serial abdominal ultrasonography, 
if the spleen is enlarged, may allow informed decision 
making in determining when athletes can safely return 
to contact sports after infectious mononucleosis.

 6.  a. Herpes gladiatorum is a herpes infection of the 
skin caused by herpes simplex virus types 1 and 2. 
The skin lesions are usually found on the face and 
body and are transmitted by direct skin-to-skin con-
tact as seen in such sports as wrestling and rugby. 
Wrestlers and other athletes with herpes gladiatorum 
are prohibited from competition until skin lesions 
have resolved. Treatment includes antiviral agents, 
such as acyclovir, famciclovir, and valacyclovir. Pro-
phylactic therapy should be considered if recurrences 
are frequent and before any important competition.

 7.  e. Exercise is safe and beneficial for people with 
HIV infection. In addition to psychological bene-
fits, exercise can increase the number of CD4 cells 
and can limit or slow down the body wasting seen in 
AIDS. There have been no documented cases of HIV 
transmission in sports.

 8.  b. Like HIV, HBV is transmitted by direct con-
tact with infected blood and body fluids. The risk of 
transmission is much greater for HBV than for HIV. 
HBV transmission in sports has been reported in the 
literature. People who are chronic HBV carriers with 
e-antigen present may fully participate in all levels of 
activity. Hepatitis B vaccine should be considered in 
all athletes who participate in contact sports.

 9.  e. Myocarditis is most commonly the result of a virus 
and can cause sudden death in athletes. The Coxsackie 
virus has been shown to have a predilection for the heart 
in exercising individuals. The 26th Bethesda Confer-
ence recommends that athletes with myocarditis not be 
allowed to return to sports for 6 months. Before return-
ing to sports, the athlete needs to have normal ventricu-
lar function, normal cardiac size, and no arrhythmias.

 10.  e. Viral gastroenteritis most commonly is caused by 
the rotavirus and Norwalk virus. There is an increased 
risk of heat injuries in athletes with viral gastroenteri-
tis because of dehydration from fever, diarrhea, or 
vomiting and an impaired thirst drive because of nau-
sea. Antimotility drugs have the potential to prolong 
the infection because of resulting decreased bowel 
motility and transit time. Athletes with viral gastro-
enteritis should be afebrile and well hydrated before 
returning to sports.

SUMMARY

 1.  Effects of exercise on the immune system
 a.  There is a transient increase in white blood cells 

and lymphocytes during exercise (lymphocytes may 
decrease for a short time after exercise to below 
preexercise levels).

 b.  Salivary and nasal IgA levels are decreased for 24 
hours after strenuous activity.

 c.  Exercising at moderate levels enhances immune 
function.

 d.  Strenuous exercise can increase susceptibility to 
upper respiratory infections.

 2.  Exercise and viral respiratory infections
 a.  Exercise during a viral illness can increase the dura-

tion and severity of illness.
 b.  Fever decreases the strength and performance of 

athletes.
 c.  Athletes with a temperature of 38.2° C or higher 

or myalgias should not participate in sports. There 
is an increased risk for heat illness, injury, and 
myocarditis.

 3.  Mononucleosis and return-to-play decisions (assum-
ing there is no spleen enlargement, no fever, normal 
results of LFTs, and no complications)

 a.  Athletes may return to noncontact and nonstrenu-
ous activity at 3 weeks after the onset of symptoms.

 b.  Athletes may return to contact and strenuous activ-
ities at 4 weeks after the onset of symptoms.

 4.  Herpes gladiatorum
 a.  This is caused by herpes simplex virus types 1 and 2.
 b.  Transmission is a result of direct skin-to-skin 

contact.
 c.  The virus is seen in sports such as wrestling and 

rugby.
 d.  Skin lesions are seen on the face and body.
 e.  Tzanck smear can confirm diagnosis.
 f.  Treat with an antiviral medication such as acyclovir.
 g.  Consider prophylactic treatment if recurrences are 

frequent or before important matches.
 5.  HIV infection and sports
 a.  Exercise is safe and has many health benefits.

Continued
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SUMMARY—cont’d

 b.  Exercise can increase the number of CD4 cells and 
limit or slow down body wasting seen in AIDS.

 c.  There are no documented cases of HIV transmis-
sion in sports.

 6.  HBV infection and sports
 a.  The risk of transmission in sports is greater than 

that for HIV.
 b.  Consider giving vaccine to all athletes participating 

in contact sports.

 7.  Viral gastroenteritis and sports
 a.  The most common agents are rotavirus and Nor-

walk virus.
 b.  Athletes with viral gastroenteritis are at increased 

risk of heat illness.
 c.  Athletes should not be allowed to return to sports 

until they are afebrile and well hydrated.
 d.  Antimotility drugs may prolong the illness.

C H A P T ER  171

Female Athlete Triad

CLINICAL CASE PROBLEM 1

A 20-Year-Old Female Runner with “Shin 
Splints”

A 20-year-old cross-country runner presents for eval-
uation of “shin splints.” She is a competitive runner, 
averaging approximately 50 to 60 miles per week. On 
examination, the patient is a small, thin woman with 
well-defined musculature. She has some tenderness 
over both medial tibias but has one discrete area of 
increased point tenderness 3 cm proximal to the medial 
malleolus. Her coach is waiting outside to find out when 
she will be able to return to running because they have 
an important meet next weekend.

SELECT THE BEST ANSWER TO THE 
FOLLOWING QUESTIONS

 1.  What is the most important piece of history to obtain 
from this patient when a stress fracture is suspected?

 a.  whether she has been icing the painful areas
 b.  complete menstrual history
 c.  how much she stretches before exercise
 d.  medications that she is taking
 e.  types of surfaces on which she runs

 2.  The female athlete triad consists of which of the 
following?

 a.  anorexia, oligomenorrhea, calcium deficiency
 b.  osteoporosis, stress fractures, calcium deficiency

 c.  disordered eating, amenorrhea, osteoporosis
 d.  disordered eating, use of laxatives, osteoporosis
 e.  metamenorrhagia, hypothalamic dysfunction, 

osteoporosis

 3.  When is the best time to screen female athletes for risk 
factors for the female athlete triad?

 a.  at the preparticipation physical examination
 b.  when the patient presents with an injury
 c.  when the clinician notices that the patient is under-

weight or losing weight
 d.  when the patient presents for a routine Pap test and 

pelvic examination
 e.  after competition is complete for the season

 4.  What critical questions should be asked in obtaining a 
history from a female athlete?

 a.  age at menarche, regularity, and date of last men-
strual period

 b.  whether the patient is happy with her weight and 
the patient’s idea of her ideal body weight

 c.  maximum and minimum weights that the patient 
has achieved

 d.  history of any stress injuries or stress fractures
 e.  all of the above

CLINICAL CASE PROBLEM 2

An 18-Year-Old Woman with Amenorrhea

An 18-year-old woman comes to the office with a com-
plaint of amenorrhea. She experienced menarche at the 
age of 14 years; since that time, she has been having 
approximately four to six menses per year. However, 
her last menstrual period was 9 months ago. She is a 
competitive gymnast and travels a great deal with her 
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team and coaches. She says that she knows that it is 
“normal” for athletes to miss their periods but that her 
mother had wanted her to come in. She wants to know 
if there is any medication that you can give her that 
“won’t make me fat.”

 5.  Amenorrhea in the athlete is initiated by which of the 
following?

 a.  decreased levels of estrogen
 b.  increased levels of progesterone
 c.  calcium deficiency
 d.  use of laxatives to lose weight
 e.  exercise

 6.  Workup for amenorrhea of more than 6 months’ 
duration in a female athlete could include all except 
which of the following?

 a.  dual-energy x-ray absorptiometry (DEXA) bone 
mineral density scan

 b.  serum electrolytes, complete blood count, thyroid 
panel, and hormonal evaluation

 c.  pelvic examination
 d.  ultrasound examination of the abdomen and pelvis
 e.  psychological evaluation

 7.  All except which of the following are characteristics of 
anorexia nervosa?

 a.  distorted body image and excessive fear of gaining 
weight

 b.  amenorrhea
 c.  complete recovery in 50% of patients with 

counseling
 d.  weight below the 85th percentile for age and 

height
 e.  severe restriction of calories

 8.  Which of the following statements is true?
 a.  there are optimal body fat percentages specific to 

each sport
 b.  athletes with disordered eating habits often dis-

close this information on the first visit
 c.  teammates are always aware of another athlete’s 

disordered eating behaviors
 d.  coaches and parents may promote and perpetuate 

disordered eating by emphasizing the importance 
of winning and slim physiques

 e.  calorie needs are the same for each athlete

 9.  Which of the following statements is true?
 a.  the primary care provider is usually able to care for 

a patient with the female athlete triad without the 
involvement of others

 b.  a patient with the female athlete triad should 
be treated by a multidisciplinary team includ-
ing the primary care physician, a nutritionist, a 
 psychologist or psychiatrist, coaches, trainers, and 
parents

 c.  for a diagnosis of the female athlete triad, the 
patient must meet the Diagnostic and Statistical 
Manual of Mental Disorders, 4th edition (DSM-IV), 
criteria for either anorexia or bulimia

 d.  societal pressures concerning the importance of 
thinness have no effect on athletes

 e.  continuing to vigorously exercise through illness 
and injury demonstrates toughness and a healthy 
attitude

 10.  Which of the following is the most important inter-
vention for an athlete diagnosed with female athlete 
triad?

 a.  hormone replacement therapy
 b.  psychological counseling
 c.  calcium and vitamin D replacement
 d.  monthly radiographs
 e.  changes in eating behaviors and training regimens

ANSWERS

 1.  b. The most important piece of history from the 
choices listed is a complete menstrual history. The 
patient’s thin physique, high running mileage, and 
obvious competitive nature place her at risk for the 
female athlete triad, in addition to the suspected 
stress fracture. The coach’s active involvement in 
the waiting room suggests pressure for success. The 
menstrual history should include age at menarche, 
frequency and duration of periods, dysmenorrhea 
or associated symptoms with menses, last menstrual 
period, longest gap between menses, and any birth 
control pills or other hormonal therapy taken pre-
viously. Shoe type, running surfaces, preseason con-
ditioning, icing, and stretching are all important 
questions to ask in evaluating a patient for stress 
injury. In the female patient with so many red flags, 
however, the menstrual history is the most critical.

 2.  c. The female athlete triad consists of disordered 
eating, amenorrhea, and osteoporosis.

 3.  a. The optimal time to screen female patients for 
the female athlete triad is during the preparticipation 
physical examination, before the season has begun. 
At this time, athletes at risk can be identified for 
further evaluation and treatment. The sports that 
place athletes at most risk are those that put pres-
sure on athletes to maintain a slim physique, espe-
cially gymnastics, dance, figure skating, track, and 
cross-country. However, studies have shown that all 
female athletes may be at risk, and the prevalence of 
disordered eating behaviors has been reported to be 
between 15% and 62% of female college athletes. 
Disordered eating and reduced energy availability 
do not necessarily entail the extremes of anorexia or 
bulimia.
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After a stress injury, it is obviously too late to screen a 
patient for the female athlete triad. However, if a patient 
was missed, a stress injury gives an opportune time for 
an evaluation. A stress fracture can be a serious injury, 
and this may convince the patient that disordered eating 
and excessive exercise place her body at risk.

 4.  e. During a complete evaluation of a female athlete, it 
is crucial to ask all of the choices provided. A complete 
menstrual history, as described previously, cannot be 
emphasized enough. A weight history is also critical. 
Obtaining the athlete’s perception of her own weight 
is critical for diagnosis. Minimum and maximum 
weights achieved and perceived ideal body weight are 
also important. An attempt to elicit weight loss tech-
niques should be made, although many patients are ini-
tially reluctant to answer honestly. An exercise history 
should include training schedule, extracurricular activ-
ity, and time commitment. A history of previous stress 
injury, including shin splints, stress fractures, compart-
ment syndromes, and other overuse injuries, should be 
elicited. A patient may have inadequate energy avail-
ability in the absence of low weight or truly disordered 
eating, so a nutritional consult is often of great benefit.

 5.  a. Amenorrhea in the athlete is associated most spe-
cifically with reduced energy availability and subse-
quent decreased levels of estrogen. Changes in the 
hypothalamus cause decreased secretion of estrogen. 
Researchers are still trying to delineate the specific 
causative factors of decreased estrogen production. 
Calorie restriction and excessive exercise training 
regimens have been associated with low estrogen lev-
els, but the exact mechanism of this disruption has yet 
to be elucidated.

 6.  d. Workup for a patient with suspected female 
athlete triad could include a DEXA bone scan; this 
will delineate areas of osteopenia and can be com-
pared with age-related norms. Radiographs will 
show old fractures and may show acute stress frac-
tures. A three-phase bone scan can also find areas 
of stress injury where the athlete is at risk for frank 
stress fractures. Serum electrolyte values and com-
plete blood count are critical, especially in a patient 
suspected of restricting calories or fluids. A thyroid 
panel and hormonal panel (follicle-stimulating hor-
mone, luteinizing hormone, and prolactin) will help 
with the evaluation of amenorrhea. A complete pelvic 
examination is also part of the workup. A complete 
psychological evaluation is also indicated at this time 
to delineate harmful eating and exercise behaviors 
and to explore the reasoning behind this behavior. 
An ultrasound examination of the abdomen and pel-
vis is not indicated at this time unless the clinician has 
other diagnostic suspicions. Nutrition consult should 
also be seriously considered.

 7.  c. Anorexia is characterized by the DSM-IV as 
a refusal to maintain a body weight of more than 
85% of expected weight for age and height. It is also 
characterized by an intense fear of gaining weight, a 
distorted body image, and amenorrhea (in postmenar-
chal girls and women). Unfortunately, the prognosis 
for anorexia nervosa is generally poor. Approximately 
25% of patients may recover fully; approximately 
50% have some improvement over time but still suf-
fer symptoms; and approximately 25% have chronic 
symptoms. Researchers have estimated between 2% 
and 10% mortality for the disease. This is a long-
term disease, and recovery can take 5 to 10 years. 
These numbers are elusive, and further studies may 
show more specific outcomes.

 8.  d. There is no such thing as an ideal body fat per-
centage specific to each sport. Individual athletes can 
excel in the same sport with widely different body 
types. Caloric needs are different for each individual 
and depend on activity level, percentage lean body 
mass, and individual metabolism. Teammates are 
often not aware of an athlete’s eating disorder, though 
they are often the first people to notice changes in 
behaviors. Behaviors associated with eating disorders 
are often secretive, and athletes may eat normally in 
public and then perform purging behaviors later in 
private.
Coaches and parents are sometimes not aware of the 
pressures that they are placing on athletes. Constant 
reminders of the need to succeed and to win at all costs 
may make eating disorder behaviors seem necessary 
and almost normal to an athlete. The concentration on 
thinness in many sports and in society in general puts 
further pressure on athletes to achieve success by any 
method necessary. It is not “normal” to skip periods 
secondary to athletics.

 9.  b. Treatment of a patient diagnosed with the female 
athlete triad should include a multidisciplinary team. 
The primary care or team physician must act as a 
coordinator for all services. The nutritionist is crit-
ical to advise the patient on meal plans and eating 
techniques that will work with the athlete’s desires 
and also maintain a healthy diet. A psychiatrist or 
psychologist is also critical to explore eating behavior 
issues and other stressors that may contribute to the 
pathologic process. Coaches, trainers, and parents 
should be involved as much as the patient wishes for 
them to be involved. Usually, however, open com-
munication and education produce the best results.
Disordered eating behaviors for the female athlete triad 
do not have to specifically meet the DSM-IV crite-
ria for anorexia nervosa or bulimia nervosa. Any type 
of  disordered eating behavior will qualify and usually 
can be referred to as an eating disorder not otherwise 
specified.
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Another critical myth to debunk is that of “no pain, no 
gain.” Continuing to exercise vigorously through seri-
ous illness or injury demonstrates a pathologic process, 
not “mental toughness.” Athletes need to understand 
that discomfort is common in exercise and can be over-
come. Actual pain, however, is a sign that there is some-
thing wrong. Something that requires stopping of the 
activity and seeking of medical attention.

 10.  e. The most important intervention for an athlete 
with female athlete triad is to convince the athlete 
to make significant changes in her eating behaviors 
and exercise regimens. This is often the most difficult 

intervention to achieve but clearly the most critical 
and long-lasting. Hormone replacement therapy is 
an important adjunct and is commonly used to allow 
patients to resume normal menses. An important 
point to remember is that even though normal cycles 
are maintained with oral contraceptive pills, this form 
of treatment is not protective of long-term bone 
health. A balanced diet with calcium supplementa-
tion and vitamin D is also important for general bone 
health. Psychological counseling can be an important 
“lifeline” for these patients. Radiography should be 
performed according to specific complaints and diag-
nostic suspicions, not as a screening tool.

SUMMARY

 1.  The female athlete triad consists of disordered eat-
ing, amenorrhea, and osteoporosis. Disordered eating 
can refer to a wide range of eating behaviors and can 
include restricting, binging, purging, and the use of 
laxatives and diuretics. The key factors for these ath-
letes are lower energy intake and higher energy expen-
ditures through exercise leading to inadequate energy 
availability.

 2.  Amenorrhea can be common among female athletes, 
but this does not make it “normal.” Amenorrhea can 
be primary (the patient has never had menarche) or 
secondary (the patient has had menarche but now has 
stopped having menses for more than 6 months). In 
the general female population, studies estimate a prev-
alence of 2% to 5% for amenorrhea. Among athletes, 
this percentage increases to 34% to 66%. Accurate 
prevalence data are difficult to obtain because of the 
secretive nature of eating disorders. Studies have tried 
to determine the exact cause of amenorrhea. Athletes 
whose energy expenditure is significantly greater than 
their energy intake have lower estrogen levels and also 
fail to have appropriate release of follicle-stimulating 
hormone and luteinizing hormone. Lower body fat 
percentages also contribute to lower levels of estro-
gen. Some studies have estimated the lowest body fat 
percentage that would allow an athlete to have men-
ses to be approximately 18%. Although other studies 
have shown that the percentage of body fat necessary 
for menses is different in different patients, it is an 
important indicator of normal menstrual and repro-
ductive function.

 3.  Osteoporosis is the third component of the female 
athlete triad. Amenorrhea and low levels of gonadal 
hormones have been shown to be associated with 
low bone mass. Decreased bone mass results in cor-
tical thinning, increased fragility, and increased risk 
of fractures. One area of study is trying to determine 
whether these bone losses are reversible. Some studies 
have shown that resumption of menses does cause an 

increase in bone mineral density but that values may 
still remain below age-matched norms.

 4.  Prevalence is difficult to determine because of the 
secretive nature of disordered behavior and athletes’ 
intense desire to continue to compete.

 5.  For screening, clinicians must remember to question 
the athlete, especially during the preparticipation 
examination. A complete menstrual history, a his-
tory of previous stress injuries, and a history of eating 
behaviors should be taken.

 6.  For diagnosis, patients with amenorrhea should have 
complete histories taken, as mentioned previously. 
Athletes with suspected female athlete triad should 
have radiographs or bone scans to delineate current 
symptomatic fractures. A DEXA scan can also be used 
to determine overall bone mineral density. A com-
plete blood count, metabolic panel, thyroid panel, and 
hormone levels should be checked. A complete pelvic 
examination should be performed. A history of eating 
behaviors and sample daily intake should be elicited.

 7.  Treatment should involve a multidisciplinary team com-
posed of a primary care physician, a nutritionist, a psy-
chologist or psychiatrist, coaches, trainers, and parents. 
The most important intervention is to convince the ath-
lete to modify her eating and exercise behavior. Other 
interventions can include hormonal therapy to induce 
menses, calcium supplements and vitamin D for better 
bone health along with folic acid to reduce potential 
endothelial damage, close work with a nutritionist, and 
work with a psychologist or psychiatrist. Agreeing on a 
goal weight or body fat percentage with the athlete can 
be one method, but this can be controversial because 
it encourages the athlete to concentrate excessively on 
the “numbers” instead of general good nutrition and 
reasonable exercise goals. Dispelling myths about the 
importance of thinness and excessive exercise is critical. 
Eating disorders in general represent long-term patho-
logic processes, and constant and close supervision will 
be necessary to ensure the best outcomes.
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Illustrated Review

Each picture in this section is accompanied by a brief 
clinical vignette. For each picture, determine the diagno-
sis. Wherever a figure relates directly to a previously dis-
cussed topic in an earlier chapter, that chapter and page 
are cross-referenced for you. Answers are at the end of 
this section.

PRIMARY DERMATOLOGIC CONDIT IONS

 1.  A 26-year-old man presents with this rash, which 
subsequently spreads in a Christmas-tree fashion 
over his entire back and resolves with conservative 
treatment in approximately 6 to 8 weeks.

 2.  This 57-year-old man presents to your office with 
a many-year history of this facial eruption that has 
never been treated.
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 3.  This 15-year-old teenager has a history of mild per-
sistent asthma.

 4.  This 29-year-old auto mechanic has had this out-
break for several years. He finds mild over-the-
counter topical steroid creams somewhat effective.

 5.  This individual finds that these eruptions improve 
somewhat in the summertime.

 6.  This painless rash presents on a 16-year-old high-
school wrestler.
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 7.  This man’s rash has been present for several months, 
is slowly spreading, and has worsened with over-the-
counter steroids.

 8.  This lesion on a chronically sun-exposed area has 
been slowly enlarging for 9 months.

 9.  This lesion recently changed color in this 48-year-
old lifeguard.

 10.  This 40-year-old man developed this lesion once 
before, but it went away. The lesion is characterized 
by the five Ps: pruritic, planar (flat-topped), polyan-
gular, purple papules.
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 11.  This lesion, on a yachting captain’s neck, is one of 
many in sun-exposed areas of his head and neck.

 12.  This condition has been slowly worsening and affects 
all areas of his skin.

 13.  This teenager was told by his grandmother to avoid 
chocolate and wash his face more often to alleviate 
this condition.

 14.  This third-grade student was sent home by the school 
nurse and told to seek treatment for the condition, 
which is pruritic.

 15.  This smoker noticed this growing lesion approxi-
mately 5 months ago.
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 16.  These growths have become more common as this 
patient ages.

DERMATOLOGIC MANIFESTATIONS OF 
UNDERLYING DISEASE

 17.  This patient had a total cholesterol level of 450 mg/
dL and a family history of premature cardiovascular 
mortality.

 18.  These nodular eruptions, thought to be an inflam-
matory hypersensitivity reaction in subcutaneous fat, 
began after a course of sulfonamide antibiotics.

 19.  This chronic eruption is on the shin of this 24-year-
old woman with type 1 diabetes.
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 20.  This patient has multiple hamartomatous polyps 
throughout the gastrointestinal tract, from the stom-
ach to the rectum, and an iron deficiency anemia.

 21.  This eruption is palpable in a 35-year-old with 
leukemia.

 22.  This intensely pruritic eruption is also present in a 
close contact of this patient.

 23.  This patient’s pubic area, shown here, has been the 
source of constant irritation and itching for several 
weeks.

 24.  The pruritic lesions of this disease erupted initially on 
the face and trunk and then spread to the extremities.
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 25.  This infection is spread by aerosolized particles 
from respiratory secretions of infected individuals. 
Patients with this disease are most infectious from 
the prodrome (days 7 to 10 after exposure) through 
the fourth day after rash onset.

 26.  This disease, caused by human herpesvirus 6 and 7, is 
characterized by high fever (temperature of 37.9° C 
to 40° C) that ends abruptly and is followed by onset 
of the rash depicted.

 27.  The infection that causes this rash, characterized by a 
slapped face appearance, is caused by parvovirus B19. 
The prodrome to the rash is usually mild, with low-
grade fever, headache, and mild upper respiratory 
tract infection symptoms.

 28.  The variable rash of this mild to moderate disease, 
which usually begins on the face and spreads ceph-
alocaudal throughout 24 hours, belies the serious 
complications that the underlying virus can cause to 
the fetus of a pregnant woman. Characteristic find-
ings include lymphadenopathy, particularly posterior 
auricular and suboccipital.
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 29.  This rash, which occurs in a dermatomal distribution, 
is usually preceded by paresthesias of the affected 
area. Pain can be intense and last long after the rash 
has resolved.

OPHTHALMOSCOPY

 30.  The condition seen here is now the main cause of 
blindness in the United States. Decreased central 
vision is the hallmark of this condition, whose prev-
alence increases with age. Yellowish deposits on the 
retina shown here are characteristic.

 31.  These eye grounds are of a 54-year-old woman with 
a long-standing chronic disease that has compro-
mised her vision.

MICROSCOPY

 32.  This smear was obtained from a 36-year-old woman 
who has been having heavy menstrual bleeding for 
years.

ANSWERS

 1.  Herald patch, pityriasis rosea (see Chapter 112, 
answer 28).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-9.

 2.  Rosacea (see Chapter 52, answer 5).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-1.
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 3.  Atopic dermatitis (see Chapter 103, answers 1 to 5). 
Note that although 90% of children resolve their 
symptoms by adolescence, people with asthma often 
have a persistent history of atopy.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-2.

 4.  Dyshidrotic eczema, pictured here, is a vesicular 
pattern of eczema generally affecting the hands and 
occasionally the feet. Affected individuals may have a 
history of contact dermatitis, often induced by nickel. 
However, in many cases, no specific allergen can be 
identified and a history of atopic dermatitis is rare. 
The condition tends to be aggravated by sweating 
and may arise secondary to a fungal infection.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review. 
 Philadelphia, 2004, Mosby, Fig. 63-4.

 5.  Chronic plaque psoriasis. This is a chronic autoim-
mune condition with a strong genetic component. 
The skin lesions are caused by dermal hyperprolifer-
ation, causing the skin to literally “pile up.” It affects 
more than 4 million Americans and has a wide range 
of symptoms. Most individuals have the relatively 
mild plaque type similar to that pictured, which tends 
to localize to the elbows and knees. However, some 
individuals have severe cases covering most of the 
body, and gross open lesions may occur. Psoriatic 
arthritis, a condition similar to rheumatic arthritis, 
develops in approximately 23% of the cases.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review. 
 Philadelphia, 2004, Mosby, Fig. 63-6.

 6.  Molluscum (see Chapter 112, answer 29).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-12.

 7.  Tinea versicolor (see Chapter 112, answer 26).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 62-13.

 8.  Basal cell carcinoma (see Chapter 53, answer 5).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-15.

 9.  Melanoma (see Chapter 53, answers 7 to 9).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia: Mosby, 2004, Fig. 63-14B.

 10.  Lichen planus. A pruritic, papular skin eruption 
usually found on the genitalia, mucous membranes, 
or flexor surfaces of the extremities, lichen planus 
occurs most commonly between the ages of 30 and 
60 years. Diagnosis may be confirmed by biopsy. The 
cause is unknown, although some eruptions have 
been associated with antibiotic use, and spontaneous 
remissions occur in up to 65% of cases within 1 year. 
Topical steroids are often used for cutaneous lesions, 
although no randomized controlled trials have been 
performed to demonstrate efficacy.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-18.

 11.  Actinic keratosis (see Chapter 53, answer 1).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-16.

 12.  Vitiligo. A probable autoimmune disease related to 
destruction of melanocytes, vitiligo is a disease of 
hypopigmentation. Approximately 1% of the popu-
lation is affected, with half of cases beginning before 
adulthood. Thyroid disease is seen in approximately 
30% of patients with vitiligo. Oral photochemother-
apy and topical steroids have been used for treatment 
with some success.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-24.

 13.  Acne vulgaris (see Chapter 52, answers 1 to 4).

Figure from Hooper BJ, Goldman MP: Primary der-
matologic care. St. Louis, 1999, Mosby, p. 12.

 14.  Tinea capitis. Scalp ringworm is a common occur-
rence in grade-school children. It may resemble seb-
orrheic dermatitis but more often is manifested with 
broken off hair shafts and smooth plaques. They may 
be surrounded with inflammation, and secondary 
lymphadenitis is common. Oral antifungals are gen-
erally required for successful treatment.

Figure from White G, Cox N: Diseases of the skin: color 
atlas and text. St. Louis, Mosby, p. 371, Fig. 23-12.b.
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 15.  Squamous cell carcinoma (see Chapter 53, answer 2).

Figure from Lawrence CM, Cox NH: Physical signs in 
dermatology. St. Louis, 2002, Mosby, p. 184, Fig. 
9-96.

 16.  Seborrheic keratosis. These, the most common of 
benign skin neoplasms, have a characteristic stuck-on 
appearance with a well-circumscribed border. They 
are typically tan-brown to dark brown, and increas-
ing numbers often appear with aging. Sudden appear-
ance of large numbers has been associated with the 
presence of internal malignant disease (mostly ade-
nocarcinoma of the stomach) in some case reports, 
although this observation has not been substantiated 
in other epidemiologic studies.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-8.

 17.  Xanthoma. These yellowish nodular skin lesions 
are typically seen in patients with type I or type V 
hyperlipoproteinemia.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 2-1.

 18.  Erythema nodosum. An acute, nodular, and ten-
der skin eruption that results from inflammation of 
subcutaneous fat, erythema nodosum is the result 
of a cell-mediated immune reaction to a variety of 
stimuli, including various infectious agents (bacteria, 
fungi, and viruses), drugs (antibiotics, aspirin, oral 
contraceptives, and antihypertensives), and diseases 
(sarcoidosis, lymphomas, and reactive arthropathies). 
Nodules usually resolve within 8 weeks.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-10.

 19.  Necrobiosis lipoidica. These plaque-like reddened 
areas that fade over time and take on a mottled yel-
lowish appearance are found on the anterior surfaces 
of the legs of patients with diabetes, and they may 
ulcerate with very little trauma to the area.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-23.

 20.  Peutz-Jeghers syndrome, an autosomal dominant 
genetically transmitted disease with incomplete pen-
etrance. In addition to the polyposis, these patients 
have pigmented lesions of the lips, buccal mucosa, 

nose, hands, feet, and genital area. They are at high 
risk for gastrointestinal, breast, pancreatic, ovarian, 
and Sertoli cell malignant neoplasms.

Figure from Gawkrodger DJ: An illustrated colour text: 
dermatology. Edinburgh, UK, 1992, Churchill- 
Livingstone, p. 67, Fig. 4.

 21.  Palpable purpura, a circumscribed collection of blood 
greater than 0.5 cm. Diagnostic considerations for 
palpable purpura are numerous and include malignant 
neoplasms, infection, drug reactions, disseminated 
intravascular coagulation, collagen vascular diseases, 
trauma, cryoglobulinemias, and embolization.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-29.

 22.  Scabies. This eruption is caused by a mite that burrows 
under the skin surface and travels through the stra-
tum corneum, depositing eggs and feces. Contagious, 
it is commonly spread among close contacts, espe-
cially through infested bedding. Primary lesions are 
intensely pruritic and are common in the web spaces of 
the hands and feet, genitals, wrists, and buttocks. It is 
treated with topical insecticide applied as a cream (lin-
dane in adults or permethrin in children and pregnant 
women). Itching may last for weeks after mites are suc-
cessfully treated and may also require treatment.

Figure from White G, Cox N: Diseases of the skin: color 
atlas and text. St. Louis, Mosby, p. 371, Fig. 23-12.b.

 23.  Pediculosis pubis. Pubic lice are a common infes-
tation frequently spread between sexual partners. 
Patients complain about itching, and the infection is 
apparent on inspection. Live nits fluoresce white or 
gray with a Wood lamp. Permethrin and lindane are 
effective treatments.

Figure from Callen JP, Greer KE, Paller AS, Swinyer 
LJ: Color atlas of dermatology, ed 2. Philadelphia, 
2000, Saunders, p. 309, Fig. 20-28.

 24.  Chickenpox (varicella) (see Chapter 112, answers  
1 to 3).

Figure from Callen JP, Greer KE, Paller AS, Swinyer 
LJ: Color atlas of dermatology, ed 2. Philadelphia, 
2000, Saunders, p. 143, Fig. 5-43.

 25.  Measles (rubeola) (see Chapter 112, answers 8 to 13).

Figure from Hooper BJ, Goldman MP: Primary der-
matologic care. St. Louis, 1999, Mosby, p. 166, Fig. 
4-26.
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 26.  Roseola (exanthema subitum; sixth disease), exanthem 
subitum (roseola infantum) (see Chapter 112). Note: 
Antibiotics have essentially eliminated scarlet fever, 
one of the earlier major exanthems, leaving roseola 
(the sixth disease) as one of the big five exanthems.

Figure from Hooper BJ, Goldman MP: Primary der-
matologic care. St. Louis, 1999, Mosby, p. 173, Fig. 
4-34.

 27.  Erythema infectiosum (fifth disease) (see Chapter 
112, answers 14 to 18).

Figure from Hooper BJ, Goldman MP: Primary der-
matologic care. St. Louis, 1999, Mosby, p. 157, Fig. 
4-13.

 28.  Rubella (see Chapter 112, Summary, and Chap-
ter 85, answer 1). Fetuses exposed during gestation 
may develop congenital rubella syndrome. Common 
abnormalities include deafness, eye defects, central 
nervous system anomalies, cardiac malformations 
(patent ductus arteriosus and pulmonic stenosis), and 
mental retardation.

Figure from Hooper BJ, Goldman MP: Primary derma-
tologic care. St. Louis, 1999, Mosby, p. 57, Fig. 2-7.

 29.  Herpes zoster (see Chapter 112, answers 4 and 5).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 63-11.

 30.  Macular degeneration. Two forms exist: wet and dry. 
Degenerative changes occur with aging in the vascu-
lar neural and pigmented layers of the macula.

The wet form is more common and is associated with 
fluid leakage from the blood vessels. The dry form 
is thought to be ischemic in origin. Laser treat-
ment slows the course of the disease somewhat, 
but progression occurs in most cases.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review. 
 Philadelphia, 2004, Mosby, Fig. 65-2.

 31.  Nonproliferative diabetic retinopathy. Diabetic ret-
inopathy is an eye disorder manifested by microan-
eurysms, hemorrhages, exudates, and neovascularity. 
Found in 80% of those who have had diabetes for 
15 or more years, it is a leading cause of blindness. 
Treatment is by laser photocoagulation.

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Fig. 65-3.

 32.  Hypochromic, microcytic red cells characteristic of iron 
deficiency anemia (see Chapter 63, answers 1 to 11).

Figure from Miller RG, Sisson SD, Ashar B: The 
Johns Hopkins Internal Medicine Board Review.  
Philadelphia, 2004, Mosby, Plate 2.
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Color Plates

PLATE 1  A 2-month-old infant with an erythematous maculopapular eruption 
covering his cheeks. See Figure 103-1. (Reproduced from Habif T: Clinical 
dermatology. ed 4. St. Louis: Mosby; 2004, with permission.)

PLATE 2  A 3-week-old infant with a crusty, yellowish rash with some 
 erythema on her scalp. See Figure 103-2. (Reproduced from Cohen BA: 
Pediatric dermatology. ed 3. Philadelphia: Mosby; 2005, with permission.)

PLATE 3  A 2-week-old infant with small pimple-like lesions on his face. 
See Figure 103-3. (Reproduced from Cohen BA: Pediatric dermatology.  
ed 3. Philadelphia: Mosby; 2005, with permission.)

PLATE 4  An 8-month-old infant with an intensely erythematous diaper der-
matitis including a scalloped border and sharply demarcated edge. Satellite 
lesions are also present on the lower abdomen and thighs. See Figure 103-4.  
(Reproduced from Behrman R, Kliegman R, Jenson H: Cutaneous fungal 
infections. In: Nelson textbook of pediatrics. ed 17. Philadelphia: Saunders; 
2004, with permission.)



PLATE 5  Roseola: numerous pale pink, almond-shaped macules. See  
Figure 112-1. (Reprinted with permission from Habif TP: Clinical  dermatology. 
ed 4. St. Louis: Mosby; 2004.)

PLATE 6  Roseola: pale pink macules may appear first on the neck. See 
 Figure 112-2. (Reprinted with permission from Habif TP: Clinical  dermatology. 
ed 4. St. Louis: Mosby; 2004.)

PLATE 7  Erythema infectiosum: facial erythema “slapped cheek.” The red 
plaque covers the cheek and spares the nasolabial fold and the circumoral 
region. See Figure 112-3. (Reprinted with permission from Habif TP: Clinical 
dermatology. ed 4. St. Louis: Mosby; 2004.)

PLATE 8  Measles: early eruptive stage with involvement of the face and 
trunk. Eruption has become confluent on the face. See Figure 112-4. 
(Reprinted with permission from Habif TP: Clinical dermatology. ed 4. St. Louis:  
Mosby; 2004.)



PLATE 9  Scarlet fever: early eruptive stage on the trunk showing numerous 
pinpoint red papules. See Figure 112-5. (Reprinted with permission from 
Habif TP: Clinical dermatology. ed 4. St. Louis: Mosby; 2004.)

PLATE 10  Scarlet fever: fully evolved eruption. Numerous papules give a 
sandpaper-like texture to the skin. See Figure 112-6. (Reprinted with per-
mission from Habif TP: Clinical dermatology. ed 4. St. Louis: Mosby; 2004.)

PLATE 11  Scarlet fever: “strawberry tongue.” See Figure 112-7. (Reprinted 
with permission from Habif TP: Clinical dermatology. ed 4. St. Louis: Mosby; 
2004.)
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