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PREFACE
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tion of Case Files®: Family Medicine, the basic format of the book has been retained.
Improvements were made in updating many of the chapters. New cases include
Substance Abuse, Asthma, Sleep Apnea, Osteoporosis, Chronic Pain Management,
and Leg Swelling, We reviewed the clinical scenarios with the intent of improving
them; however, their “real-life” presentations patterned after actual clinical experi-
ence were accurate and instructive. The multiple-choice questions (MCQs) have
been carefully reviewed and rewritten to ensure that they comply with the National
Board and USMLE format. Through this fourth edition, we hope that the reader
will continue to enjoy learning diagnosis and management through the simulated
clinical cases. It certainly is a privilege to be teachers for so many students, and it is
with humility that we present this edition.
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" INTRODUCTION

Mastering the cognitive knowledge within a field such as family medicine is a for-
midable task. It is even more difficult to draw on that knowledge, procure, and
filter through the clinical and laboratory data, develop a differential diagnosis, and,
finally, to form a rational treatment plan. To gain these skills, the student often
learns best at the bedside, guided and instructed by experienced teachers, and
inspired toward self-directed, diligent reading. Cleatly, there is no replacement for
education at the bedside. Unfortunately, clinical situations usually do not encom-
pass the breadth of the specialty. Perhaps the best alternative is a carefully crafted
patient case designed to stimulate the clinical approach and decision making. In an
attempt to achieve that goal, we have constructed a collection of clinical vignettes
to teach diagnostic or therapeutic approaches that are relevant to family medicine.
Most importantly, the explanations for the cases emphasize the mechanisms and
underlying principles, rather than merely rote questions and answers.

This book is organized for versatility to allow the student“in a rush” to go quickly
through the scenarios and check the corresponding answers, as well as enable the
student who wants thought-provoking explanations to take a slower path. The
answers are arranged from simple to complex: a summary of the pertinent points,
the bare answers, an analysis of the case, an approach to the topic, a comprehension
test at the end for reinforcement and emphasis, and a list of resources for further
reading. The clinical vignettes are purposely placed in random order to simulate
the way that real patients present to the practitioner. Section II includes a listing
of cases to aid the student who desires to test his/her knowledge of a certain area,
or to review a topic including basic definitions. Finally, we intentionally did not
primarily use MCQ format because clues (or distractions) are not available in the
real world. Nevertheless, several MCQs are included at the end of each scenario to
reinforce concepts or introduce related topics.

HOW TO GET THE MOST OUT OF THIS BOOK

Each case is designed to simulate a patient encounter with open-ended questions.
At times, the patient’s complaint is different from the most concerning issue, and
sometimes extraneous information is given. The answers are organized with four
different parts.

PART |

1. The Summary identifies the salient aspects of the case, filtering out the extra-
neous information. The student should formulate his/her summary from
the case before looking at the answers. A comparison to the summation in
the answer will help to improve one’s ability to focus on the important data,
while appropriately discarding the irrelevant information, a fundamental skill
in clinical problem solving.
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2. A Straightforward Answer is given to each open-ended question.
3. The Analysis of the Case, which is comprised of two parts:

a. Objectives of the Case: A listing of the two or three main principles that
is crucial for a practitioner in managing the patient. Again, the student is
challenged to make educated “guesses” about the objectives of the case upon

initial review of the case scenario, which help to sharpen his/her clinical and

analytical skills.
b. Considerations: A discussion of the relevant points and a brief approach to
the specific patient.

PART Il

The Approach to the Disease Process, which has two distinct parts:
a. Definitions or Pathophysiology: Terminology or basic science correlates
that are pertinent to the disease process.
b. Clinical Approach: A discussion of the approach to the clinical problem in
general, including tables, figures, and algorithms.

PART Il

The Comprehension Questions for each case is composed of several multiple-
choice questions that either reinforce the material or introduce new and related
concepts. Questions about material not found in the text have explanations in the
answers,

PART IV

Clinical Pearls are a listing of several clinically important points that summarize
the text, and allow for easy review of the material, such as before an examination.



How to Approach

Clinical Problems

Part 1 Approach to the Patient
Part 2 Approach to Clinical Problem Solving
Part 3 Approach to Reading



2 CASE FILES: FAMILY MEDICINE
Part 1. Approach to the Patient

Applying “book learning” to a specific clinical situation is one the most challenging
tasks in medicine. To do so, the clinician must not only retain information, organize
facts, and recall large amounts of data but also apply all of this to the patient. The
purpose of this text is to facilitate this process.

The first step involves gathering information, also known as establishing the
database. This includes taking the history, performing the physical examination,
and obtaining selective laboratory examinations, special studies, and/or imaging
tests. Sensitivity and respect should always be exercised during the interview
of patients. A good clinician also knows how to ask the same question in sev-
eral different ways, using different terminology. For example, patients may deny
having “congestive heart failure” but will answer affirmatively to being treated
for “fluid on the lungs.” Starting with open-ended questions for each section of
the history often can help gather large amounts of information on the patient
efficiently and allow the clinician’s follow-up questions be targeted and more
meaningful.

CLINICAL PEARL

» The history is usually the single most important tool in obtaining a diag-
nosis. The art of seeking this information in a nonjudgmental, sensitive,
and thorough manner cannot be overemphasized.

HISTORY

1. Basic information:

a. Age: Some conditions are more common at certain ages; for instance, chest
pain in an elderly patient is more worrisome for coronary artery disease than
the same complaint in a teenager.

b. Gender: Some disorders are more common in men, such as abdominal aortic
aneurysms. In contrast, women more commonly have autoimmune prob-
lems, such as chronic idiopathic thrombocytopenic purpura or systemic
lupus erythematosus. Also, the possibility of pregnancy must be considered
in any woman of childbearing age.

c. Ethnicity: Some disease processes are more common in certain ethnic groups
(such as type 2 diabetes mellitus in the Hispanic population).

CLINICAL PEARL

» Family Medicine illustrates the importance of longitudinal care, that is,
seeing the patient in various phases and stages of life.
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2. Chief complaint: What is it that brought the patient into the hospital? Has
there been a change in a chronic or recurring condition or is this a completely
new problem? The duration and character of the complaint, associated symp-
toms, and exacerbating/relieving factors should be recorded. The chief com-
plaint engenders a differential diagnosis, and the possible etiologies should be
explored by further inquiry.

CLINICAL PEARL

» The first line of any presentation should include age, ethnicity, gender,
marital status, and chief complaint. Example: A 32-year-old married white
man complains of lower abdominal pain of 8-hour duration.

3. Past medical history:

a. Major illnesses such as hypertension, diabetes, reactive airway disease, con-
gestive heart failure, angina, or stroke should be detailed.

i. Age of onset, severity, end-organ involvement.

ii. Medications taken for the particular illness, including any recent changes
to medications and reason for the change(s).

iii. Last evaluation of the condition (eg, when was the last stress test or car-
diac catheterization performed in the patient with angina).

iv. Which physician or clinic is following the patient for the disorder?

b. Minor illnesses such as recent upper respiratory infections.

c. Hospitalizations, no matter how trivial, should be queried.

e

Past surgical history: Date and type of procedure performed, indication, and
outcome. Laparoscopy versus laparotomy should be distinguished. Surgeon
and hospital name/location should be listed. This information should be cot-
related with the surgical scars on the patient’s body. Any complications should
be delineated including anesthetic complications, difficult intubations, and
so on.

5. Allergies: Reactions to medications should be recorded, including severity and
temporal relationship to medication. Immediate hypersensitivity should be
distinguished from an adverse reaction.

6. Medications: A list of medications, dosage, route of administration and frequency,
and duration of use should be developed. Prescription, over-the-counter, supple-
ments, and herbal remedies are all relevant. If the patient is currently taking
antibiotics, it is important to note what type of infection is being treated.

7. Immunization history: Vaccination and prevention of disease is a principal goal
of the family physician; hence, recording the immunizations received including
dates, age, route, and adverse reactions, if any, is critical.
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Screening history: Cost-effective surveillance for common diseases or malig-
nancy is another cornerstone responsibility of the family physician. An orga-
nized record-keeping is important to a time-efficient approach to this area.

Social history: Occupation, marital status, family support, and tendencies toward
depression or anxiety are important. Use or abuse of illicit drugs, tobacco, or
alcohol should also be recorded. Social history, including marital stressors, sexual
dysfunction, and sexual preference, is of importance. Patients, especially older
patients or those with chronic illnesses, should be asked about medical power
of attorney and advanced directives.

Family history: Many major medical problems are genetically transmitted (eg,
hemophilia, sickle cell disease). In addition, a family history of conditions such
as breast cancer and ischemic heart disease can be risk factors for the develop-
ment of these diseases.

Review of systems: A systematic review should be performed but focused on
the life-threatening and the more common diseases. For example, in a young
man with a testicular mass, trauma to the area, weight loss, and infectious
symptoms are important to note. In an elderly woman with generalized weak-
ness, symptoms suggestive of cardiac disease should be elicited, such as chest
pain, shortness of breath, fatigue, or palpitations.

PHYSICAL EXAMINATION

1.

2.

General appearance:s Mental status, alert versus obtunded, anxious, in pain, in
distress, interaction with other family members, and with examiner.

Vital signs: Record the temperature, blood pressure, heart rate, and respiratory
rate. An oxygen saturation is useful in patients with respiratory symptoms.
Height and weight are often placed here with a body mass index (BMI) calcu-
lated (weight in kg/height in meter squared = kg/m?).

Head and neck examination: Evidence of trauma, tumors, facial edema, goi-
ter and thyroid nodules, and carotid bruits should be sought. In patients
with altered mental status or a head injury, pupillary size, symmetry, and
reactivity are important. Mucous membranes should be inspected for pallor,
jaundice, and evidence of dehydration. Cervical and supraclavicular nodes

should be palpated.

Breast examination: Inspection for symmetry and skin or nipple retraction, as
well as palpation for masses. The nipple should be assessed for discharge, and
the axillary and supraclavicular regions should be examined.

Cardiac examination: The point of maximal impulse (PMI) should be ascer-
tained, and the heart auscultated at the apex and base. It is important to note
whether the auscultated rhythm is regular or irregular. Heart sounds (includ-
ing S, and S,), murmurs, clicks, and rubs should be characterized. Systolic flow
murmurs are fairly common as a result of the increased cardiac output, but
significant diastolic murmurs are unusual.
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6. Pulmonary examination: The lung fields should be examined systematically

and thoroughly. Stridor, wheezes, rales, and rhonchi should be recorded. The
clinician should also search for evidence of consolidation (bronchial breath
sounds, egophony) and increased work of breathing (retractions, abdominal
breathing, accessory muscle use).

7. Abdominal examination: The abdomen should be inspected for scars, disten-

10

11

sion, masses, and discoloration. For instance, the Grey-Turner sign of bruising
at the flank areas may indicate intra-abdominal or retroperitoneal hemorrhage.
Auscultation should identify normal versus high-pitched and hyperactive ver-
sus hypoactive bowel sounds. The abdomen should be percussed for the pres-
ence of shifting dullness (indicating ascites). Then careful palpation should
begin away from the area of pain and progress to include the whole abdomen to
assess for tenderness, masses, organomegaly (ie, spleen or liver), and peritoneal
signs. Guarding and whether it is voluntary or involuntary should be noted.

by

Back and spine examination: The back should be assessed for symmetry, ten-
derness, and masses. The flank regions particularly are important to assess for
pain on percussion that may indicate renal disease.

. Genital examination:

a. Female: The external genitalia should be inspected, then the speculum used to
visualize the cervix and vagina. A bimanual examination should attempt to elicit
cervical motion tenderness, uterine size, and ovarian masses or tenderness.

b. Male: The penis should be examined for hypospadias, lesions, and discharge.
The scrotum should be palpated for tenderness and masses. If a mass is
present, it can be transilluminated to distinguish between solid and cystic
masses. The groin region should be carefully palpated for bulging (hernias)
upon rest and provocation (coughing, standing).

c. Rectal examination: A rectal examination will reveal masses in the posterior
pelvis and may identify gross or occult blood in the stool. In females, nodu-
larity and tenderness in the uterosacral ligament may be signs of endome-
triosis. The posterior uterus and palpable masses in the cul-de-sac may be
identified by rectal examination. In the male, the prostate gland should be
palpated for tenderness, nodularity, and enlargement.

Extremities and skin: The presence of joint effusions, tenderness, rashes,
edema, and cyanosis should be recorded. It is also important to note capillary
refill and peripheral pulses.

by

Neurologic examination: Patients who present with neurologic complaints
require a thorough assessment, including mental status, cranial nerves, strength,
sensation, reflexes, and cerebellar function.

.

CLINICAL PEARL

» A thorough understanding of functional anatomy is important to opti-
mally interpret the physical examination findings.
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Laboratory assessment depends on the circumstances

a. CBC, or complete blood count, can assess for anemia, leukocytosis (infec-
tion), and thrombocytopenia.

b. Basic metabolic panel: electrolytes, glucose, blood urea nitrogen (BUN), and
creatinine (renal function).

c. Urinalysis and/or urine culture to assess for hematuria, pyuria, or bacteri-
uria. A pregnancy test is important in women of childbearing age.

d. Aspartate aminotransferase (AST), alanine aminotransferase (ALT), biliru-
bin, alkaline phosphatase for liver function; amylase and lipase to evaluate
the pancreas.

e. Cardiac markers (creatine kinase myocardial band [CK-MB], troponin,
myoglobin) if coronary artery disease or other cardiac dysfunction is sus-
pected.

f. Drug levels such as acetaminophen level in possible overdoses.

g. Arterial blood gas measurements give information about oxygenation, car-
bon dioxide, and pH readings.

Diagnostic adjuncts

a. Electrocardiogram if cardiac ischemia, dysrhythmia, or other cardiac dys-
function is suspected.

b. Ultrasound examination is useful in evaluating pelvic processes in female
patients (eg, pelvic inflammatory disease, tuboovarian abscess) and in diag-
nosing gall stones and other gallbladder disease. With the addition of color-
flow Doppler, deep venous thrombosis and ovarian or testicular torsion can
be detected.

c. Computed tomography (CT) is useful in assessing the brain for masses,
bleeding, strokes, and skull fractures. CI's of the chest can evaluate for
masses, fluid collections, aortic dissections, and pulmonary emboli. Abdomi-
nal CT's can detect infection (abscess, appendicitis, diverticulitis), masses,
aortic aneurysms, and ureteral stones.

d. Magnetic resonance imaging (MRI) helps to identify soft-tissue planes very
well. In the emergency department setting, this is most commonly used
to rule out spinal cord compression, cauda equina syndrome, and epidural
abscess or hematoma.

e. Screening tests: Fasting lipid panel can demonstrate the cholesterol level,
including the low-density lipoprotein (LDL) levels, which have prognostic
significance in coronary heart disease; fasting glucose and thyroid tests may
be important; in many centers, dual-energy x-ray absorptiometry (DEXA)
is the test of choice to monitor bone mineral density; the mammogram is
the examination of choice to assess for subclinical breast cancer; fecal occult
blood testing, flexible sigmoidoscopy, double-contrast barium enema, and

colonoscopy are used to screen for colon cancer.

.
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Part 2. Approach to Clinical Problem ‘So‘I’ving B

CLASSIC CLINICAL PROBLEM SOLVING

There are typically four distinct steps that the family physician undertakes to sys-
tematically solve most clinical problems:

1. Making the diagnosis
2. Assessing the severity of the disease
3. Treating based on the stage of the disease

4. Following the patient’s response to the treatment

Making the Diagnosis

This is achieved by carefully evaluating the patient, analyzing the information,
assessing risk factors, and developing a list of possible diagnoses (the differential).
Usually a long list of possible diagnoses can be pared down to a few of the most
likely or most serious ones, based on the clinician’s knowledge, experience, assess-
ment of the likelihood of having a condition (pretest probability), and selective
testing. For example, a patient who complains of upper abdominal pain and has
a history of nonsteroidal anti-inflammatory drug (NSAID) use may have peptic
ulcer disease; another patient who has abdominal pain, fatty food intolerance, and
abdominal bloating may have cholelithiasis. Yet another individual with a 1-day
history of periumbilical pain that now localizes to the right lower quadrant may
have acute appendicitis.

CLINICAL PEARL

» Thefirst stepin clinical problem solving is making the diagnosis.

Assessing the Severity of the Disease

After establishing the diagnosis, the next step is to characterize the severity of the
disease process; in other words, to describe “how bad” the disease is. This may be
as simple as determining whether a patient is “sick” or “not sick.’ I's the patient with
a urinary tract infection septic or stable for outpatient therapy? In other cases, a
more formal staging may be used. For example, cancer staging is used for the strict
assessment of extent of malignancy.

CLINICAL PEARL

» The second step in clinical problem solving is to establish the severity
or stage of disease. This usually impacts the treatment and/or prognosis.
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Treating Based on Stage

Many illnesses are characterized by stage or severity because this affects prognosis
and treatment. As an example, a formerly healthy young man with pneumonia and
no respiratory distress may be treated with oral antibiotics at home. An older per-
son with emphysema and pneumonia would probably be admitted to the hospital
for IV antibiotics. A patient with pneumonia and respiratory failure would likely be
intubated and admitted to the intensive care unit for further treatment.

CLINICAL PEARL

» The third step in clinical problem solving is tailoring the treatment to fit
the severity or “stage” of the disease.

Following the Response to Treatment

The final step in the approach to disease is to follow the patient’s response to the
therapy. Some responses are clinical, such as improvement (or lack of improve-
ment) in a patient’s pain. Other responses may be followed by testing (eg, moni-
toring the anion gap in a patient with diabetic ketoacidosis). The clinician must
be prepared to know what to do if the patient does not respond as expected. Is
the next step to treat again, to reassess the diagnosis, or to follow up with another
more specific test?

CLINICAL PEARL

» The fourth step in clinical problem solving is to monitor treatment
response or efficacy. This may be measured in different ways—symptom-
atically or based on physical examination or other testing. For the emer-
gency physician, the vital signs, oxygenation, urine output, and mental
status are the key parameters.

Part 3. Approach to Reading

The clinical problem-oriented approach to reading is different from the classic “sys-
tematic” research of a disease. Patients rarely present with a clear diagnosis; hence,
the student must become skilled in applying textbook information to the clinical
scenario. Because reading with a purpose improves the retention of information,
the student should read with the goal of answering specific questions. There are
several fundamental questions that facilitate clinical thinking. These are:

1. What is the most likely diagnosis?
2. How would you confirm the diagnosis?

3. What should be your next step?
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4. What is the best screening strategy in this situation?
5. What are the risk factors for this condition?
6. What are the complications associated with the disease process?

7. What is the best therapy?

CLINICAL PEARL

» Reading with the purpose of answering the seven fundamental clinical
questions improves retention of information and facilitates the applica-
tion of “book knowledge” to “clinical knowledge.”

What Is the Most Likely Diagnosis?

The method of establishing the diagnosis was discussed in the previous section. One
way of determining the most likely diagnosis is to develop standard “approaches” to
common clinical problems. It is helpful to understand the most common causes of
various presentations, such as “the worst headache of the patient’s life is worrisome
for a subarachnoid hemorrhage” (see the Clinical Pearls at end of each case).

The clinical scenario would be something such as:

A 38-year-old woman is noted to bave a 2-day bistory of unilateral, throbbing head-
ache with photophobia. What is the most likely diagnosis?

With no other information to go on, the student would note that this woman
has a unilateral headache with photophobia. Using the “most common cause” infor-
mation, the student would make an educated guess that the patient has a migraine
headache. If instead the patient is noted to have “the worst headache of her life,” the
student would use the Clinical Pearl:

The worst beadache of the patient’s life is worrisome for a subarachnoid bemorrhage.

CLINICAL PEARL

» The more common cause of a unilateral, throbbing headache with pho-
tophobia is a migraine, but the main concern is subarachnoid hemor-
rhage. If the patient describes this as “the worst headache of her life;” the
concern for a subarachnoid bleed is increased.

How Would You Confirm the Diagnosis

In the scenario above, the woman with “the worst headache” is suspected of having
a subarachnoid hemorrhage. This diagnosis could be confirmed by a CT scan of
the head and/or lumbar puncture (LP). The student should learn the limitations
of various diagnostic tests, especially when used early in a disease process. The LP
showing xanthochromia (red blood cells) is the “gold standard” test for diagnosing
subarachnoid hemorrhage, but it may be negative early in the disease course.
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What should be your next step? This question is difficult because the next step
has many possibilities; the answer may be to obtain more diagnostic information,
stage the illness, or introduce therapy. It is often a more challenging question than
“What is the most likely diagnosis?” because there may be insufficient information
to make a diagnosis and the next step may be to pursue more diagnostic informa-
tion. Another possibility is that there is enough information for a probable diagno-
sis, and the next step is to stage the disease. Finally, the most appropriate answer
may be to treat. Hence, from clinical data, a judgment needs to be rendered regard-
ing how far along one is on the road of:

1. Make the diagnosis — 2. Stage the disease —
3. Treat based on stage — 4. Follow response

Frequently, the student is taught “to regurgitate” the same information that
someone has written about a particular disease, but is not skilled at identifying the
next step. This talent is learned optimally at the bedside, in a supportive environ-
ment, with freedom to make educated guesses, and with constructive feedback. A
sample scenario might describe a student’s thought process as follows:

1. Make the diagnosis: “Based on the information I have, I believe that the patient
has a small bowel obstruction from adhesive disease because he presents with
nausea and vomiting, abdominal distension, and high-pitched hyperactive bowel
sounds, and has dilated loops of small bowel on x-ray”’

2. Stage the disease: “I don't believe that this is severe disease as he does not have
fever, evidence of sepsis, intractable pain, peritoneal signs, or leukocytosis.”

3. Treat based on stage: “Therefore, my next step is to treat with nothing per
mouth, nasogastric (NG) tube drainage, IV fluids, and observation.”

4. Follow response: “I want to follow the treatment by assessing his pain (I will ask
him to rate the pain on a scale of 1 to 10 every day), his bowel function (I will ask
whether he has had nausea, vomiting, or passed flatus), his temperature, abdom-
inal examination, serum bicarbonate (for metabolic acidemia), white blood cell
count, and then reassess him in 48 hours.”

In a similar patient, when the clinical presentation is unclear, perhaps the best
“next step” may be diagnostic such as an oral contrast radiologic study to assess for
bowel obstruction.

CLINICAL PEARL

» Usually, the vague query, “What is your next step?” is the most difficult
question because the answer may be diagnostic, staging, or therapeutic.

What Is the Best Screening Strategy in This Situation?

A major role of the family physician is screening for common and/or dangerous
conditions where there may be interventions to alleviate disease. Cost-effectiveness,
ease of the screening modality, wide availability, and presence of intervention are
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some of the important issues. The age, gender, and risk factors for the disease pro-
cess in question play roles. In general, age is one of the most important risk factors
for cancer. For instance, with breast cancer, an annual or biannual mammogram is
recommended in women older than age 50. This imaging technique is widely avail-
able, inexpensive, safe, has been shown to decrease mortality. In the United States,
screening examinations with strong evidence for effectiveness are fully covered by
insurance.

What Are the Risk Factors for This Process?

Understanding the risk factors helps the practitioner to establish a diagnosis and to
determine how to interpret tests. For example, understanding risk-factor analysis
may help in the management of a 55-year-old woman with anemia. If the patient
has risk factors for endometrial cancer (such as diabetes, hypertension, anovula-
tion) and complains of postmenopausal bleeding, she likely has endometrial catci-
noma and should have an endometrial biopsy. Otherwise, occult colonic bleeding
is a common etiology. If she takes NSAIDs or aspirin, then peptic ulcer disease is
the most likely cause.

CLINICAL PEARL

» Being able to assess risk factors helps to guide testing and develop the
differential diagnosis.

What Are the Complications to This Process?

Clinicians must be cognizant of the complications of a disease, so that they will
understand how to follow and monitor the patient. Sometimes the student has to
make the diagnosis from clinical clues and then apply his/her knowledge of the con-
sequences of the pathologic process. For example, “A 26-year-old man complains of
right lower-extremity swelling and pain after a trans-Atlantic flight” and his Doppler
ultrasound reveals a deep vein thrombosis. Complications of this process include
pulmonary embolism (PE). Understanding the types of consequences also helps the
clinician to be aware of the dangers to a patient. If the patient has any symptoms
consistent with a PE, a ventilation-perfusion scan or CT scan with angiographic
imaging of the chest may be necessary.

What Is the Best Therapy?

To answer this question, not only does the clinician need to reach the correct diag-
nosis and assess the severity of the condition, but (s)he must also weigh the situ-
ation to determine the appropriate intervention. For the student, knowing exact
dosages is not as important as understanding the best medication, route of delivery,
mechanism of action, and possible complications. It is important for the student to
be able to verbalize the diagnosis and the rationale for the therapy. It is also impor-
tant that the therapy choice takes into consideration patient beliefs and desires.
Evidence-based medicine combines the best available evidence, the clinicians’ expe-
rience and the patient’s beliefs and values.
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CLINICAL PEARL

» Therapy should be logical and based on the severity of disease and the
specific diagnosis. An exception to this rule is in an emergent situation,
such as respiratory failure or shock, when the patient needs treatment
even as the etiology is being investigated.

Summary

1. There is no replacement for a meticulous history and physical examination.

2. There are four steps in the clinical approach to the family medicine patient:
making the diagnosis, assessing severity, treating based on severity, and follow-
ing response.

3. There are seven questions that help to bridge the gap between the textbook and
the clinical arena.

REFERENCES
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Listing by Case Number

DISEASE

Adult Male Health Maintenance
Dyspnea (Chronic Obstructive Pulmonary Disease)
Joint Pain

Prenatal Care

Well-Child Care

Allergic Disorders

Tobacco Use

Medical Ethics

Geriatric Anemia

Acute Diarrhea

Health Maintenance in Adult Female
Musculoskeletal Injuries

Skin Lesions

Hematuria

Thyroid Disorders

Labor and Delivery

Electrolyte Disorders

Geriatric Health Maintenance
Upper Respiratory Infections

Chest Pain

Chronic Kidney Disease

Vaginitis

Lower Gastrointestinal Bleeding
Pneumonia

Major Depression

Postpartum Care

Congestive Heart Failure

Family Planning—Contraceptives
Adolescent Health Maintenance
Hypertension

Abdominal Pain and Vomiting in a Child
Dementia

Obesity

Migraine Headache

Hyperlipidemia

Family Violence

Limping in Children

Postoperative Fever

Acute Causes of Wheezing and Stridor in Children

CASE PAGE

22

30

40

50

62

76

86

94

104
112
120
130
140
150
160
171
180
194
206
216
228
236
244
252
262
274
286
300
316
326
334
342
352
364
376
386
396
406
418
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Irritable Bowel Syndrome

Substance Abuse

Palpitations

Sting and Bite Injuries

Cerebrovascular Accident/Transient Ischemic Attack

HIV, AIDS, and Other Sexually Transmitted Infections

Jaundice

Dyspepsia and Peptic Ulcer Disease
Fever and Rash

Breast Diseases

Menstrual Cycle Irregularity
Diabetes Mellitus

Adverse Drug Reactions and Interactions
Acute Low Back Pain
Developmental Disorders
Movement Disorders

Wheezing and Asthma

Obstructive Sleep Apnea
Osteoporosis

Chronic Pain Management

Lower Extremity Edema

Listing by Disorder (Alphabetical)

CASE NO.

31
39
10
53
29

1
52

6
49
44
20
21
59
27
32
54
51

DISEASE

Abdominal Pain and Vomiting in a Child

Acute Causes of Wheezing and Stridor in Children
Acute Diarrhea

Acute Low Back Pain

Adolescent Health Maintenance

Adult Male Health Maintenance

Adverse Drug Reactions and Interactions

Allergic Disorders

Breast Diseases

Cerebrovascular Accident/Transient Ischemic Attack
Chest Pain

Chronic Kidney Disease

Chronic Pain Management

Congestive Heart Failure

Dementia

Developmental Disorders

Diabetes Mellitus

428
436
454
466
474
486
500
514
526
538
548
556
570
580
590
600
610
624
634
644
652

CASE PAGE

334
418
112
580
316
22

570
76

538
474
216
228
644
286
342
590
556
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17
28
36
48

18
11
14
45
35
30
40
46

16
37
60
23
25

50
34
55
12
33
57
58
42
24
38
26

13
43
41
15

19
22

56
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Dyspepsia and Peptic Ulcer Disease 514
Dyspnea (Chronic Obstructive Pulmonary Disease) 30

Electrolyte Disorders 180
Family Planning—Contraceptives 300
Family Violence 386
Fever and Rash 526
Geriatric Anemia 104
Geriatric Health Maintenance 194
Health Maintenance in Adult Female 120
Hematuria 150
HIV, AIDS, and Other Sexually Transmitted Infections 486
Hyperlipidemia 376
Hypertension 326
Irritable Bowel Syndrome 428
Jaundice 500
Joint Pain 40

Labor and Delivery 171
Limpingin Children 396
Lower Extremity Edema 652
Lower Gastrointestinal Bleeding 244
Major Depression 262
Medical Ethics 94

Menstrual Cycle Irregularity 548
Migraine Headache 364
Movement Disorders 600
Musculoskeletal Injuries 130
Obesity 352
Obstructive Sleep Apnea 624
Osteoporosis 634
Palpitations 454
Pneumonia 252
Postoperative Fever 406
Postpartum Care 274
Prenatal Care 50

Skin Lesions 140
Sting and Bite Injuries 466
Substance Abuse 436
Thyroid Disorders 160
Tobacco Use 86

Upper Respiratory Infections 206
Vaginitis 236
Well-Child Care 62

Wheezing and Asthma 610
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A 52-year-old man comes to your office for a routine physical examination. He is
a new patient to your practice. He has no significant medical history and takes no
medications regularly. His father died at the age of 74 of a heart attack. His mother
is alive at the age of 80. She has hypertension. He has two younger siblings with
no known chronic medical conditions. He does not smoke cigarettes, drink alco-
hol, or use any recreational drugs. He does not exercise. On examination, his blood
pressureis 127/82 mm Hg, pulse is 80 beats/min, respiratory rate is 18 breaths/min,
height is 67 in, and weight is 190 Ib. On careful physical examination, no abnor-
malities are noted.

» What screening test(s) for cardiovascular disease should be recommended for
this patient?

» What screening test(s) for cancer should be recommended?

» What immunization(s) should be recommended?
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ANSWERS TO CASE 1:
Adult Male Health Maintenance

Summary: A 52-year-old man with no active medical problems is being evaluated
during an “annual physical.” He has no complaints on history and has a normal
physical examination.

o Recommended screening tests for cardiovascular conditions: Blood pressure
measurement (screening for hypertension) and lipid measurement (screening
for dyslipidemia)

o Recommended screening tests for cancer: Fecal occult blood testing, flexible
sigmoidoscopy (with or without occult blood testing), colonoscopy or double-
contrast barium enema to screen for colorectal cancer; there is insufficient
evidence to recommend for or against universal prostate cancer screening by
prostate-specific antigen (PSA) testing

o Recommended immunizations: Tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis vaccine (‘Tdap) if he has not had one before and if it has been
10 years or more since he has had a tetanus-diphtheria (Td) vaccine, or if he
requires booster protection against pertussis; influenza vaccine annually, in the
fall or winter months

ANALYSIS
Objectives

1. Know the components of an adult health-maintenance visit.

2. Learn the screening tests and immunizations that are routinely recommended
for adult men.

Considerations

The patient described is a healthy 52-year-old man. Health maintenance should be
employed to prevent future disease. In general, the approach is immunizations, cancer
screening, and screening for common diseases. Generally, colon cancer screening
should be initiated at age 50 and beyond. The influenza vaccine should be recom-
mended annually, and the tetanus vaccine every 10 years. The acellular pertussis
vaccine is also recommended as many adults have had waning immunity to pertussis
and occasional outbreaks of whooping cough have been noted. Other vaccinations,
including pneumococcal, meningococcal, hepatitis A and B, are recommended in
those who have certain risk factors but are otherwise not routinely used for some-
one of his age and overall health. Since cardiovascular disease is the most common
cause of mortality in his age group, screening for cardiovascular disease or risk fac-
tors is appropriate.
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" APPROACH TO:
Health Maintenance

DEFINITIONS

SCREENING TEST: Assessment device or test that should be cost-effective with
high sensitivity and can be used on a large population to identify persons with
disease

HEALTH MAINTENANCE: Systematic program or procedure planned to pre-
vent illness, maintain maximum function, and promote health

CLINICAL APPROACH

For years, one of the cornerstones of primary care was the “annual physical,” which
often consisted of a complete physical examination, blood tests, including complete
blood counts (CBCs) and multichemistry panels, and, frequently, annual chest
x-rays and electrocardiograms (ECGs). The concept of the “annual physical,” or
“health-maintenance examination” is still important; however, the components of
the examination have changed over time.

The purposes of the health-maintenance visit are to identify the individual
patient’s health concerns, manage the patient’s current medical conditions, iden-
tify the patient’s risks for future health problems, perform rational and cost-effec-
tive health screening tests, and promote a healthy lifestyle. Prevention is divided
into primary, secondary and tertiary approaches. Primary prevention is an inter-
vention designed to prevent a disease before it occurs. It usually involves the iden-
tification and management of risk factors for a disease. Examples of this would be
immunization against communicable disease, public health education about good
nutrition, exercise and stress management, or removal of colon polyps to prevent
the development of colon cancer. Secondary prevention is an intervention intended
to promote early detection of a disease or condition, so prompt treatment can
be initiated. Examples of secondary prevention are the use of mammography for
the detection of breast cancer or eye examinations for the detection of glaucoma.
Tertiary prevention involves both therapeutic and rehabilitative measures once a
disease has been diagnosed. Examples of tertiary prevention include core mea-
sure medications for congestive heart failure, rehabilitation programs for stroke
patients to improve functioning, and chronic pain management programs.

Effectivescreening for diseases or health conditions should meet several established
criteria. First, the disease should be of high enough prevalence in the population to
make the screening effort worthwhile. There should be a time frame during which
the person is asymptomatic, but during which the disease or risk factor can be iden-
tified. There needs to be a test available for the disease that has sufficient sensitivity
and spaedificity, is cost-effective, and is acceptable to patients. Finally, there must be an
intervention that can be made during the asymptomatic period that will prevent the
development of the disease or reduce the morbidity/mortality of the disease process.

The United States Preventive Services Task Force (USPSTF) is an independent
panel of experts in primary care and preventive medicine that reviews evidence
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and makes recommendations on the effectiveness of clinical preventive setvices,
specifically in the areas of screening, immunization, preventive medications, and
counseling, USPSTF recommendations are “gold standards” for clinical preventive
medicine. The recommendations of the USPSTF are available online for free at
uspreventivesetvicetaskforce.org. USPSTF grades its recommendations in five cat-

egories to reflect evidence strength and overall benefit of an intervention.

Recommendation

Grade Definition Suggestion for Practice

A There is high certainty that the net ben- | Offer or provide this service.
efit of the intervention is substantial.

B There is high certainty that the net Offer or provide this service.
benefit of the intervention is moderate
or moderate certainty that it is moderate
to substantial.

C There may be considerations that Offer or provide the service
support providing the service in anindi- | only if there are other
vidual patient. There is moderate or high | considerations that support
certainty that there is no net benefit or offering or providing for the
harm. individual.

D There is moderate or high certainty that | Discourage use of this service.
there is no net benefit or that the harms
outweigh the benefits.

| There is insufficient evidence, or the If service is offered, patients
available evidence is of such poor should understand the uncer-
quality, that the balance of benefitsand | tainty about the balance of
harms cannot be weighed and recom- benefits and harms.
mendations for or against the service
cannot be made.

SCREENING TESTS

Cardiovascular Diseases

Diseases of the cardiovascular system are the leading cause of death in adult men
and the management of risk factors for these diseases reduces both morbidity
and mortality from these diseases. The USPSTF strongly recommends (Level A)
screening of adults (age 18 and older) for hypertension by measurement of blood
pressure, as screening causes little harm and management of hypertension is effec-
tive at reducing the risk of cardiovascular diseases. USPSTF also strongly recom-
mends (Level A) screening men aged 35 or more and women aged 45 or more for
lipid disorders and recommends (Level B) screening adults older than 20 years who
are at increased risk for cardiovascular diseases. The screening can take the form of
nonfasting total cholesterol and high-density lipoprotein (HDL)-cholesterol levels
or fasting lipid panels that include the low-density lipoprotein (LDL)-cholesterol.
Men aged 45 to 79 are recommended (Level A) to take aspirin daily to reduce the
risk of a myocardial infarction (MI) as long as the benefit outweighs their risk
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of a gastrointestinal hemorrhage. Ultrasonography to assess for abdominal aortic
aneurysm (AAA) is recommended (Level B) for men aged 65 to 75 who have ever
smoked. There is no recommendation (Level C) for AAA screening for men who
have never smoked and it is recommended against (Level D) for women who have
never smoked. For women aged 65 to 75 who have smoked, there is insufficient
evidence (Level I) whether screening for AAA would be beneficial.

The routine use of ECG, exercise stress testing, or computed tomography (CT)
scanning for coronary calcium is not recommended (Level D) for screening for
coronary artery disease in adults at low risk for coronary events. There is insuf-
ficient evidence to recommend for or against these modalities (Level I) in adults at
higher risk of coronary events. There is insufficient evidence (Level I) for screen-
ing peripheral artery disease and coronary artery disease with ankle-brachial index
(ABI). There is evidence to suggest against screening asymptomatic individuals
among the general adult population for carotid artery stenosis.

Cancer

Adults (men and women) older than 50 years are strongly advised (Level A) to
have screening for colorectal cancer. This screening can take the form of fecal occult
blood testing (FOBT) using guaiac cards on three consecutive bowel movements
collected at home, flexible sigmoidoscopy with or without occult blood testing, or
colonoscopy. The optimal intervals for testing are not clear, but FOBT is generally
recommended annually, sigmoidoscopy every 3 to 5 years, and colonoscopy every
10 years. An abnormal test result of FOBT or sigmoidoscopy leads to the perfor-
mance of a colonoscopy.

The USPSTF currently recommends against (Level D) routine screening for
prostate cancer using digital examination or PSA. Men and women aged 50 to 80
with a 30 or more pack-year history who continue to smoke or who quit less than
15 years ago should undergo annual low-dose CT of chest to screen for lung cancer
(Level B), but screening for lung cancer with routine chest x-ray is not recommended.

Screening for testicular and pancreatic cancer in asymptomatic adults is not rec-
ommended (Level D). There is insufficient evidence to recommend screening for
bladder cancer in asymptomatic individuals (Level I).

Other Health Conditions

All adults (Level B) should be screened for obesity by calculating their body mass
index (BMI). Individuals with a BMI greater than 30 kg/m? should be offered or
referred for intensive multicomponent behavioral intervention. There is insufficient
evidence to recommend screening of asymptomatic adults for type 2 diabetes mellitus
(Level I), although screening is recommended (Level B) for adults with hypertension
(135/89 or more sustained or untreated) or hyperlipidemia. Depression screening is
recommended (Level B) if there are mechanisms in place for ensuring accurate diag-
nosis, treatment, and follow-up. Screening and counseling to identify and promote
cessation of tobacco use is strongly recommended (Level A). Screening and counsel-
ing to identify and prevent the misuse of alcohol is also recommended (Level B). The
USPSTF states there is insufficient evidence (Level I) for or against routine screen-
ing of thyroid disease in asymptomatic individuals.
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IMMUNIZATIONS

As is the case for well-child care, the provision of age- and condition-appropriate
immunizations is an important component of well-adult care. Recommendations for
immunizations change from time to time and the most up-to-date source of vaccine
recommendations is the Advisory Committee on Immunization Practices. Its immu-
nization schedules are widely published and are available at the Centers for Disease
Control and Prevention (CDC) Website (among other places), www.cdc.gov.

The CDC has recently recommended that all adults between 19 and 65 years of
age should receive a booster of Tdap in place of a scheduled dose of Td due to wan-
ing immunity against pertussis and the presence of an increasing number of cases
of pertussis nationwide. Adults who have not had a Td booster in 10 years or more
and who have never had a dose of Tdap as an adult should receive a booster vaccina-
tion with Tdap. Persons who may need an increase in protection against pertussis,
including health-care workers, childcare providers, or those who anticipate having
close contact with infants younger than 1 year, should also receive a Tdap booster.

In a 2010 update, the CDC recommended routine vaccination against influenza
for everyone 6 months of age and older. This replaced a recommendation of vac-
cination based upon risk factors.

Pneumococcal polysaccharide (PPSV-23) and pneumococcal conjugate (PCV-13)
vaccination are recommended for all adults aged 65 or older. PPSV-23 and/or PCV-13
may also be recommended for previously unvaccinated adults younger than 65 in
the presence of immunocompromising or certain chronic medical conditions.

Other vaccinations may be recommended for specific populations, although not
for all adults. Hepatitis B vaccination should be recommended for those at high
risk of exposure, including health-care workers, those exposed to blood or blood
products, dialysis patients, intravenous drug users, persons with multiple sexual
partners or recent sexually transmitted diseases, and men who engage in sexual
relations with other men. A new recommendation also suggests routine vaccina-
tion against hepatitis B for all patients with diabetes who have not previously been
immunized. Hepatitis A vaccine is recommended for persons with chronic liver
disease, who use clotting factors, who have occupational exposure to the hepatitis A
virus, who use IV drugs, men who have sex with men, or who travel to countries
where hepatitis A is endemic. Varicella vaccination is recommended for those with
no reliable history of immunization or disease, who are seronegative on testing for
varicella immunity, and who are at risk for exposure to varicella virus. Meningo-
coccal vaccine is recommended for persons in high-risk groups, college dormitory
residents and military recruits, with certain complement deficiencies, functional or
anatomic asplenia, or who travel to countries where the disease is endemic.

HEALTHY LIFESTYLE

Along with the discussion of screening and promotion of tobacco cessation and
prevention of alcohol misuse, other aspects of healthy living should be promoted
by physicians. Exercise has been consistently shown to reduce the risk of cardio-
vascular disease, diabetes, obesity, and overall mortality. Even exercise of moderate
amounts, such as walking for 30 minutes on most days of the week, has a posi-
tive effect on health. The benefits increase with increasing the amount of exercise
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petformed. Studies performed on counseling physically inactive persons to exercise
have shown inconsistent results. However, the benefits of exercise are clear and
should be promoted. Counseling to promote a healthy diet in persons with hyper-
lipidemia, other risk factors for cardiovascular disease, or other conditions related
to diet is beneficial. Intensive counseling by physicians or, when appropriate, refer-
ral to dietary counselors or nutritionists, can improve health outcomes. In selected
patients, recommendations regarding safer sexual practices, including the use of
condoms, may be appropriate to reduce the risk or recurrence of sexually transmit-
ted diseases. Finally, all patients should be encouraged to use seat belts and avoid
driving while under the influence of alcohol or drugs, as motor vehicle accidents
remain a leading cause of morbidity and mortality in adults.

COMPREHENSION QUESTIONS

1.1 A 52-year-old man comes into the outpatient clinic for an annual “checkup.’
He is in good health, and has a relatively unremarkable family history. He has
never smoked cigarettes. For which of the following disorders should a screen-
ing test be performed?

A. Prostate cancer
B. Lung cancer
C. Abdominal aortic aneurysm
D. Colon cancer
1.2 A 62-year-old man with recently diagnosed emphysema presents to your office
in November for a routine examination. He has not had any immunizations

in more than 10 years. Which of the following immunizations would be most
appropriate for this individual?

A. Tetanus-diphtheria ('Td) only
B. Tdap, pneumococcal, and influenza
C. Pneumococcal and influenza
D. Tdap, pneumococcal, influenza, and meningococcal
1.3 A 49-year-old sedentary man has made an appointment because his best friend
died of an MI at age 50. He asks about an exercise and weight loss program. In

counseling him, which of the following statements regarding exercise is most
accurate?

A. To be beneficial, exercise must be performed every day.

B. Wialking for exercise has not been shown to improve meaningful clinical
outcomes.

C. Counseling patients to exercise has not been shown consistently to
increase the number of patients who exercise.

D. Intense exercise offers no health benefit over mild to moderate amounts of
exercise.
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ANSWERS

1.1 D. Colon cancer screening is given a Level A recommendation by the USPSTF
and is routinely offered or provided to all adults older than 50 years. There is
insufficient evidence to recommend for or against routine lung or prostate can-
cer screening, Abdominal aortic aneurysm screening is recommended in men
aged 65 to 75 years who have smoked.

1.2 B. In an adult with a chronic lung disease, one-time vaccination with pneu-
mococcal vaccine and annual vaccination with influenza vaccine are recom-
mended. A Tdap booster should be recommended to all adults who have not
had a Td booster within 10 years and have never had a Tdap vaccine as an adult.

1.3 C. The benefits of exercise are clear. Exercise decreases cardiovascular risk
factors, increases insulin sensitivity, decreases the incidence of the metabolic
syndrome, and decreases cardiovascular mortality regardless of obesity. The
benefits of counseling patients regarding exercise are not so clear and counsel-
ing does not seem to increase the number of patients who exercise.

CLINICAL PEARLS

» There is no such thing as a “routine blood test” or a “routine chest x-ray.”
All tests that are ordered should have evidence to support their benefit.

» High-quality, evidence-based recommendations for preventive health
services are available at www.uspreventiveservicestaskforce.org.
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A 52-year-old man presents to your office for an acute visit because of coughing
and shortness of breath. He is well known to you because of multiple office visits
in the past few years for similar reasons. He has a chronic “smoker’s cough,” but
reports that in the past 2 days his cough has increased, his sputum has changed
from white to green in color, and he has had to increase the frequency with which
he uses his albuterol inhaler. He denies having a fever, chest pain, peripheral
edema, or other symptoms. His medical history is significant for hypertension,
peripheral vascular disease, and two hospitalizations for pneumonia in the past
5 years. He has a 60-pack-year history of smoking and continues to smoke two
packs of cigarettes a day.

On examination, he is in moderate respiratory distress. His temperature is
98.4°F, his blood pressure is 152/95 mm Hg, his pulse is 98 beats/min, his respi-
ratory rate is 24 breaths/min, and he has an oxygen saturation of 94% on room
air. His lung examination is significant for diffuse expiratory wheezing and a
prolonged expiratory phase of respiration. There are no signs of cyanosis. The
remainder of his examination is normal. A chest x-ray done in your office shows an
increased anteroposterior (AP) diameter and a flattened diaphragm, but otherwise
he has clear lung fields.

» What is the most likely cause of this patient’s dyspnea?

» What acute treatment(s) are most appropriate at this time?

» What interventions would be most helpful to reduce the risk of future exacer-
bations of this condition?
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ANSWERS TO CASE 2: |
Dyspnea (Chronic Obstructive Pulmonary Disease)

Summary: A 52-year-old man with a long history of smoking presents with dyspnea,
increased sputum production, change in sputum character, coughing, and wheezing,

o Most likely cause of current symptoms: Acute exacerbation of chronic obstruc-
tive pulmonary disease (COPD)

e Appropriate treatment of exacerbation: Antibiotic, bronchodilators, systemic
corticosteroids

o Interventions to reduce exacerbations: Smoking cessation, long-acting bron-
chodilator, inhaled corticosteroid, influenza and pneumococcal polysaccharide
vaccination

ANALYSIS
Objectives

1. Be able to diagnose and determine the stage of COPD in adults.

2. Know the management of stable COPD and COPD exacerbations.

Considerations

Two of the most common causes of dyspnea and wheezing in adults are asthma
and COPD. There can be substantial overlap between the two diseases, as patients
with chronic asthma can develop chronic obstructive disease over time. As in most
medical situations, the patient’s history will usually provide the key information to
the appropriate diagnosis. Asthma often presents earlier in life, may or may not be
associated with cigarette smoking, and is characterized by episodic exacerbations
with return to relatively normal baseline lung functioning. COPD, on the other
hand, tends to present in midlife or later, is usually the result of a long history of
smoking, and is a slowly progressive disorder in which measured pulmonary func-
tioning never returns to normal.

In the setting of an acute exacerbation, the differentiation between an exacer-
bation of asthma and an exacerbation of COPD is not necessary for determina-
tion of the immediate management. The assessment of the patient presenting with
dyspnea should always start with the ABCs— Airway, Breathing, and Circulation.
Intubation with mechanical ventilation should be performed when the patient is
unable to protect his own airway (eg, when he has a reduced level of conscious-
ness), when he is tiring because of the amount of work required to overcome his
airway obstruction, or when adequate oxygenation cannot be maintained.

For both asthma and COPD exacerbations, the mainstays of medical therapy are
oxygen, bronchodilators, and steroids. All dyspneic patients should have an assess-
ment of their level of oxygenation. Clinical signs of hypoxemia, such as cyanosis of
the perioral region or digits, should be noted on examination. Objective levels of
oxygenation using pulse oximetry or arterial blood gas measurements should also
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be performed. Hypoxemia must be addressed by providing supplemental oxygen.
Inhaled f,-agonists, most commonly albuterol, can rapidly result in bronchodi-
lation and reduction in airway obstruction. The addition of an inhaled anticho-
linergic agent, such as ipratropium, may work synergistically with the B-agonist.
Corticosteroids, given systemically (orally, intramusculatly, or intravenously), act
to reduce the airway inflammation that underlies the acute exacerbation. Clinically
significant effects of steroids take hours to occur; consequently, steroids should be
used with bronchodilators because bronchodilators act rapidly. Steroids used in
combination with bronchodilators significantly improve short-term outcomes in
the management of acute exacerbations of asthma and COPD.

" APPROACH TO:
Chronic Obstructive Pulmonary Disease

DEFINITIONS

CHRONIC BRONCHITIS: Cough and sputum production on most days for at
least 3 months during at least 2 consecutive years

EMPHYSEMA: Shortness of breath caused by the enlargement of respiratory
bronchioles and alveoli caused by destruction of lung tissue

CLINICAL APPROACH

Evaluation

COPD is the third leading cause of death in the United States, affecting more than
5% of the adult population. COPD is defined as airway obstruction that is not
fully reversible, is usually progressive, and is associated with chronic bronchitis,
emphysema, or both. The most common etiology is cigarette smoking, which is
associated with approximately 90% of cases of COPD. Other etiologies of COPD
include passive exposure to cigarette smoke (“second-hand smoke”) and occupa-
tional exposures to dusts (including mining, cotton, silica, plastics), chemicals, and
fumes (welding, heavy metals). Patients with symptoms of COPD, who do not smoke
and work in high-risk occupations, warrant further evaluation. A rare cause of COPD
is a genetic deficiency in o, -antitrypsin, which is more common in Caucasians and
should be considered when emphysema develops at younger ages (<45 years), espe-
cially in nonsmokers. COPD is a disease of inflammation of the airways, lung tis-
sue, and vasculature, Pathologic changes include mucous gland hypertrophy with
hypersecretion, ciliary dysfunction, destruction of lung parenchyma, and airway
remodeling. The results of these changes are narrowing of the airways, causing a
fixed airway obstruction, poor mucous clearance, cough, wheezing, and dyspnea.
The most common initial symptom of COPD is cough, which is at first inter-
mittent and then frequently becomes a daily occurrence. The cough is often pro-
ductive of white, thick mucus. Patients will present with intermittent episodes of
worsening cough, with change in mucus from clear to yellow/green, and often with
wheezing, These exacerbations are usually caused by viral or bacterial infections.
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As COPD progtesses, lung function continues to deteriorate and dyspnea devel-
ops. Dyspnea is the primary presenting symptom of COPD. Dyspnea also tends to
worsen over time—initially the dyspnea will occur only with significant effort, then
with any exertion, and finally at rest. By the time dyspnea develops, lung function (as
measured by forced expiratory volume in the first second of expiration [FEV ]) has
been reduced by about half and the COPD has been present for years. When evaluat-
ing the patient with dyspnea, it is important to consider other diagnoses. Eighty-
five percent of dyspnea causes are due to one of the following conditions: congestive
heart failure, COPD, asthma, interstitial lung disease, pneumonia, and psychogenic
disturbances (including anxiety).

Examination of a patient with mild or moderate COPD, who is not having an
exacerbation, is usually normal. As the disease progresses, patients are often noted
to have “batrel chests” (increased anteroposterior chest diameter) and distant heart
sounds, as a result of hyperinflation of the lungs. Breath sounds may also be distant
and expiratory wheezes with a prolonged expiratory phase of respiration may be
noted. During an acute exacerbation, patients often appear anxious and tachypneic;
they may be using accessory muscles of respiration, usually have wheezes or rales,
and may have signs of cyanosis.

Chest x-rays in patients with COPD are typically normal until the disease is
advanced. In more severe cases, hyperinflation of the lungs with an increased pos-
teroanterior (PA) diameter and flattening of diaphragms may be seen. Bullae—
areas of pulmonary parenchymal destruction—can also be seen in x-rays in more
severe disease.

The primary diagnostic test of lung function is spirometry. In normal aging,
both the forced vital capacity (FVC) (a measure of the total amount of air that
can be expired after a maximal inspiration) and FEV, reduce gradually over time.
In normal-functioning lungs, the ratio of the FEV, to FVC is greater than 0.7. In
COPD, both the FVC and FEV , are reduced and the ratio of FEV, to FVCis less than
0.7, indicating an airway obstruction. Reversibility is defined as an increase in FEV
of greater than 12% or 200 mL. Using a bronchodilator may result in some improve-
ment of both FVC and FEV , but neither will return to normal, making the diag-
nosis of a fixed obstruction. The severity of COPD, which can help to determine
treatment, can be assessed using these measurements (Table 2-1).

Management of Stable COPD

The goals of COPD management are to relieve symptoms, prevent/slow disease
progression, reduce/prevent/treat exacerbations, and reduce/prevent/treat com-
plications. Several components of treatment are common to all stages of COPD,
whereas pharmacologic treatment is guided by the stage of disease.

All patients with COPD should be encouraged to quit smoking. The pulmo-
nary function of smokers declines more rapidly than that of nonsmokers. Although
smoking cessation does not result in significant improvement in pulmonary function,
smoking cessation does reduce the rate of further deterioration to that of a nonsmoker.
Cessation also reduces the risks of other comorbidities, including cardiovascular
diseases and cancers. Case 7 more thoroughly discusses smoking cessation. All
patients with COPD should be appropriately vaccinated. Those with chronic pul-
monary diseases and all smokers should receive a pneumococcal vaccination and
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Table 2-1 . CLASSIFICATION OF COPD SEVERITY

Stage Classification Findings Treatment
0 At risk Cough, sputum production | Vaccines and address risk factors
Normal spirometry (exposure to tobacco smoke,
occupational dust/chemicals,
or smoke from home cooking/
heating fuel)
| Mild COPD FEV,/FVC <0.7 Short-acting bronchodilators
FEV, 280% predicted
With or without symptoms
Il Moderate COPD FEV,/FVC<0.7 Long-acting bronchodilators
FEV, 50%-80% predicted
With or without symptoms
] Severe COPD FEV /FVC<0.7 Inhaled steroids
FEV, 30%-50% predicted
With or without symptoms
1\ Very severe COPD FEV,/FVC <0.7 Long-term oxygen therapy and
FEV, <30% predicted consider surgical interventions
FEV, <50% predicted with
chronic hypoxemia

Adapted from National Heart, Lung and Blood Institute/World Health Organization. Global initiative for chronic obstruc-
tive lung disease. Executive summary. Updated 2009. Available at: http//www.goldcopd.com/Guidelineitem.asp?l1 =
2&[2 = 1&intld = 2205. Accessed October 20, 2010.

annual influenza vaccination. Regular exercise and efforts to maintain normal body
weight should be encouraged. Avoidance of second-hand smoke, aggravating occu-
pational exposures, and indoor and outdoor pollution is recommended.

Although pharmacologic treatment cannot reverse lung changes or modify long-
term decline in lung function, it does reduce the severity of symptoms, decrease
the frequency of exacerbations, and improve exercise tolerance and overall health.
Short-acting bronchodilators used as needed are the recommended treatment in
stage I COPD. These include B,-agonists (albuterol) and anticholinergics (ipratro-
pium). Inhaled medications are preferred over oral, as they tend to have fewer side
effects. The choice of specific agent is based on availability, individual response to
therapy, and side effects.

In stage II COPD, a long-acting bronchodilator should be added. Commonly
used agents in the United States are salmeterol (an inhaled B,-agonist) and tiotro-
pium (an inhaled anticholinergic). Oral methylxanthines (aminophylline, theophylline)
are also options, but have natrow therapeutic windows (high toxicity) and multiple
drug-drug interactions, making their use less common. The use of long-acting bron-
chodilators is more convenient and more effective than using short-acting agents,
but is much more expensive and does not replace the need for short-acting agents for
rescue therapy in exacerbations.

Inhaled steroids (fluticasone, triamcinolone, mometasone, etc) do not affect the
rate of decline of lung function in COPD but do reduce the frequency of exacer-
bations. For that reason, inhaled steroids are recommended for stages III and IV
COPD with frequent exacerbations. Long-term treatment with oral steroids is not
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recommended, as there is no evidence of benefit, and there can be multiple com-
plications (myopathy, osteoporosis, glucose intolerance, etc). Although continuous
prophylactic antibiotic use decreases the number of COPD exacerbations for a few
years, there is no decrease in mortality and the risk of antibiotic resistance makes
this a controversial issue.

Oxygen therapy is recommended in stage IV COPD if there is evidence of
hypoxemia (PaO, <55 mm Hg or SaO, <88% at rest) or where the PaO, is less
than or equal to 60 mm Hg and there is polycythemia, pulmonary hypertension, or
peripheral edema suggesting heart failure. Oxygen therapy is the only intervention
that has been shown to decrease mortality and must be worn for at least 15 h/d.

As COPD is a chronic condition that is expected to worsen over time, routine
follow-up is imperative. Spirometry is the best method to monitor lung function. The
COPD Assessment Test (CAT) is a questionnaire given to patients every 3 months.
The CAT is an objective tool to assess changes overtime and the impact that COPD
is having on a patient’s life. Depending on the stage of the patients, COPD, pulmo-
nary rehabilitation, and possibly lung resection surgery should be considered with
the appropriate specialists.

Management of Exacerbations of COPD

An acute COPD exacerbation is defined as a change in respiratory function causing
worsening of symptoms which leads to a change in medication. Acute exacerba-
tions of COPD are common and typically present with change in sputum color
or amount, cough, wheezing, and increased dyspnea. Although respiratory tract
infections (viral and bacterial) are the most common precipitant, air pollutants are
another common cause of acute COPD exacerbations. Diagnoses that can cause
similar symptoms (eg, pulmonary embolism, congestive heart failure, myocardial
infarction, pneumonia, pneumothorax, pleural effusion) must be excluded so that
appropriate therapy can occur.

The severity of the exacerbation should be evaluated by history, examination,
assessment of oxygenation using a pulse oximetry, and focused testing. The follow-
ing questions from the medical history may help to assist in assessing the exacerba-
tion: number of previous episodes and hospitalizations, other chronic conditions,
current treatment regimen, history of intubation/mechanical ventilation, and dura-
tion and new symptoms. Physical examination signs of severity include the use of
respiratory muscles, worsening or new cyanosis, unstable blood pressure and heart
rate, altered mental status, and peripheral edema. Oxygen should be given with a
target saturation of 88% to 92% or PaO, levels at about 60 mm Hg.

Patients with more severe symptoms, comorbidities, altered mental status,
an inability to care for themselves at home, or whose symptoms fail to respond
promptly to office or emergency room treatments should be hospitalized. If hospi-
talized, a baseline arterial blood gas should be ordered to evaluate for hypercapnia,
hypoxemia, and respiratory acidosis. Ventilatory support with either noninvasive
(nasal or face mask) or invasive ventilation (intubation) should be considered in
deteriorating or critical patients.

All acute exacerbations should be treated with short-acting bronchodilators.
Combinations of short-acting agents with different mechanisms of action (ie,
B-agonist and anticholinergic) can be used until symptoms improve. Systemic
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steroids shorten the course of the exacerbation and may reduce the risk of relapse. A
steroid dose of 40 mg prednisolone (or equivalent) for 10 to 14 days is recommended.

Exacerbations associated with increased amounts of sputum or with purulent
sputum should be treated with antibiotics. A sputum culture should be performed.
Pneumococcus, Haemophilus influenzae, and Moraxella catarrbalis are the most com-
mon bacteria implicated. In milder exacerbations, treatment with oral agents directed
against these pathogens is appropriate. In severe exacerbations, gram-negative bac-
teria (Klebsiella, Pseudomonas) can also play a role, so antibiotic coverage needs to
be broader.

Measures taken to prevent COPD exacerbation should be discussed and reviewed
at each patient encounter. The number of annual exacerbations can be reduced by
receiving appropriate vaccinations (influenza and pneumococcal), smoking cessa-
tion counseling, education about current medications and their proper use. Patients
should be encouraged to discuss social concerns, psychiatric problems (such as anxi-
ety), and proper nutrition and exercise with their physician.

COMPREHENSION QUESTIONS

2.1 A 38-year-old woman presents with progressively worsening dyspnea and
cough. She has never smoked cigarettes, has no known passive smoke expo-
sure, and does not have any occupational exposure to chemicals. Pulmonary
function testing shows obstructive lung disease that does not respond to bron-
chodilators. Which of the following is the most likely etiology?

A. Radon exposure at home

B. COPD
C. o, -Antitrypsin deficiency
D. Asthma

2.2 A 60-year-old man is diagnosed with moderately severe (stage II) COPD. He
admits to a long history of cigarette smoking and is still currently smoking, In
counseling him about the benefits of smoking cessation, which of the following
statements is most accurate?

A. By quitting, his pulmonary function will significantly improve.

B. By quitting, his current pulmonary function will be unchanged, but the
rate of pulmonary function decline will slow.

C. By quitting, his current pulmonary function and the rate of decline are
unchanged, but there are cardiovascular benefits.

D. By quitting, his pulmonary function will approach that of a nonsmoker of
the same age.
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A 68-year-old patient of your practice with known COPD has pulmonary
function testing showing an FEV of 40% predicted has been having frequent
exacerbations of his COPD. His SaO, by pulse oximetry is 91%. Which of the
following medication regimens is the most appropriate?

A. Inhaled salmeterol BID and albuterol as needed
B. Oral albuterol daily and inhaled fluticasone BID

C. Inhaled fluticasone BID, inhaled tiotropium BID,and inhaled albuterol as
needed

D. Inhaled fluticasone BID, inhaled tiotropium BID, inhaled albuterol as
needed, and home oxygen therapy

A 59-year-old man with a known history of COPD presents with worsen-
ing dyspnea. On examination, he is afebrile. His breath sounds are decreased
bilaterally. He is noted to have jugular venous distension (JVD) and 2+ pitting
edema of the lower extremities. Which of the following is the most likely cause
of his increasing dyspnea?

A. COPD exacerbation
B. Pneumonia
C. Cor pulmonale

D. Pneumothorax

ANSWERS

21

2.2

23

24

C. This patient has a fixed airway obstruction consistent with COPD, The air-
way obstruction of asthma would be at least partially reversible on testing with
a bronchodilator. & -Antitrypsin deficiency should be considered in a patient
who develops COPD at a young age, especially if there is no other identifiable
risk factor.

B. Smoking cessation will not result in reversal of the lung damage that has
already occurred, but can result in a slowing in the rate of decline of pulmonary
function. In fact, smoking cessation can result in the rate of decline returning
to that of a nonsmoker.

C. This patient has stage III COPD with frequent exacerbations. He is best
treated by a long-acting bronchodilator (eg, tiotropium) and an inhaled steroid
(eg, fluticasone) used regularly, along with an inhaled, short-acting bronchodi-
lator on an as-needed basis.

C. JVD and lower extremity edema are suggestive of cor pulmonale, which
is right heart failure due to chronically elevated pressures in the pulmonary
circulation, Right heart failure causes increased right atrial pressures and right
ventricular end-diastolic pressures, which then lead to liver congestion, jugular
venous distension, and lower extremity edema.
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CLINICAL PEARLS

» All smokers should be counseled on the benefits of smoking cessation
before they develop symptomatic COPD; by the time symptoms develop,
the patient’s FEV, will have reduced by approximately 50%.

» Always remember to evaluate the ABCs—Airway, Breathing, Circulation—
when evaluating a dyspneic patient.
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A 45-year-old white man presents to your office complaining of left knee pain
that started last night. He says that the pain started suddenly after dinner and
was severe within a span of 3 hours. He denies any trauma, fever, systemic symp-
toms, or prior similar episodes. He has a history of hypertension for which he takes
hydrochlorothiazide (HCTZ). He admits to consuming a great amount of wine last
night with dinner.

On examination, his temperature is 98°F, his pulse is 90 beats/min, his respi-
rations are 22 breaths/min, and his blood pressure is 129/88 mm Hg. Heart and
lung examinations are unremarkable. The patient is reluctant to flex the left knee,
wincing in pain at touch, and has passive range of motion. The knee is edematous,
hot to touch, and has erythema of the overlying skin. No crepitation or deformity
is apparent. No other joints are involved. Inguinal lymph nodes are not enlarged.
Complete blood count (CBC) reveals a white blood cell count of 10,900 cells/mm?3
and is otherwise normal.

» What is the next diagnostic step?
» What is the most likely diagnosis?
» What is the next step in therapy?
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ANSWERS TO CASE 3:
Joint Pain

Summary: This is a 45-year-old man who presents with the sudden onset of mono-
articular, nontraumatic joint pain. Evolution from onset to severe pain was rapid.
The patient denies any trauma, systemic signs of illness, or any prior episodes. The
history that he took HCTZ and drank a lot of alcohol the night that his symp-
toms started is important. His vital signs are stable, and he does not appear to be
systemically ill. There is pain to movement and touch of the left knee, with evident
edema, erythema, and warmth of the joint. No other joints are involved. His white
blood cell count is not indicative of an acute infectious process.

o Next diagnostic step: Joint aspiration for examination of joint fluid to identify
crystals and exclude infection

o Most likely diagnosis: Crystal-induced gout of the left knee

e Next step in therapy: Nonsteroidal anti-inflammatory drug (NSAID) and pro-
vide analgesia; may consider using colchicine

ANALYSIS
Objectives

1. Have a differential diagnosis for nontraumatic joint pain, based on clinical
presentation.

2. Be familiar with the most common diagnostic tests for the above conditions,
and have a rationale when ordering these tests.

3. Know the most common treatment options in the acute onset of gout and
infectious arthritis, as well as the chronic management of rheumatoid arthritis
(RA) and osteoarthritis (OA).

Considerations

This 45-year-old man presents with the sudden onset of monoarticular joint pain.
The first diagnosis that needs to be excluded is an infected joint. A joint becomes
septic by blood inoculation, by contiguous infection (such as from bone or soft
tissue), or from direct inoculation from trauma or surgery. Exclusion of an infec-
tious etiology is paramount as cartilage can be destroyed within the first 24 hours
of infection. In this case, the patient’s history and clinical scenario do not favor an
infectious cause, although it cannot be excluded by history and physical examina-
tion alone.

There are several additional pieces of information that guide the diagnosis in
this case. Most gout attacks occur between the ages of 30 and 50 in men and in
postmenopausal women (50-70 years of age). Premenopausal women are less
likely to suffer from gout due to the increased level of female sex hormones, which
aid in the urinary excretion of uric acid. Genetic mutations associated with the
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overproduction or underexcretion of uric acid can be the contributing factor for
gout attacks. African Americans have a higher risk of having a gout attack, Other
factors that may also increase the risk of a gout attack include trauma, surgery, or a
large meal (especially one high in purines such as red meat, liver, nuts, or seafood)
that induces hyperuricemia. The patient’s recent increase in alcohol consumption
can be considered an exacerbating factor. Finally, the patient’s history of taking
a thiazide diuretic is also important, as these drugs may induce hyperuricemia by
increasing urinary urate reabsorption. Other medications that increase the risk of
a gout attack include loop diuretics and chemotherapeutic agents. Weight loss has
been proven to lower the risk of gout.

The examination of a joint aspirate is essential for the diagnosis. The gross
appearance of fluid is not very specific, as both a septic aspirate and a heavily con-
densed crystal-induced arthritis may have a thick, yellowish/chalky appearance. To
diagnose crystal-induced arthritis, polarizing microscopy must reveal monosodium
urate (MSU) crystals, which will look like needles and have a strong negative bire-
fringence. Other crystals that may be seen are calcium pyrophosphate dehydrate
(CPPD), calcium hydroxyapatite, and calcium oxalate.

e CPPD: Rod-shaped, rhomboid, weakly positive birefringence

e Calcium hydroxyapatite: Seen by electron microscopy, cytoplasmic inclusions
those are nonbirefringent

e Calcium oxalate: Bipyramidal appearance, strongly positive birefringence; seen
mostly in end-stage renal disease patients

In crystal-induced arthritis, the white blood cell count of the joint aspirate is on
average 2000 to 60,000/ uL, with less than 90% neutrophils, while a septic joint will
have an average of 100,000 WBC/pL (25,000-250,000 cells) with more than 90%
neutrophils. Aspirate that has been determined to be crystal-induced must also be
cultured so as to rule out a coexisting infection.

APPROACH TO:
Nontraumatic Joint Pain/Swelling

DEFINITIONS
GOUTY ARTHRITIS: Condition of excess uric acid leading to deposition of
MSU crystals in joints

PSEUDOGOUT: Condition of joint pain and inflammation due to calcium pyro-
phosphate dehydrate crystals in the joints, which can be diagnosed by noting rod-
shaped, rhomboid, weakly positive birefringence by crystal analysis

CLINICAL APPROACH

Depending on the etiology, pain may be present in one, two, or more joints. Con-
sidering the patient’s age, medical history, and medication profile are important.
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The patient's lifestyle and social history should also be considered, as certain activi-
ties may predispose a patient to specific infections. Among the major diagnoses
that have to be considered in a nontraumatic swollen joint are gout (or any crystal-
induced arthritis), infectious arthritis, osteoarthritis, and rheumatoid arthritis. For
acute monoarticular arthritis in adults, the most common causes include trauma,
crystals, and infection.

Clinical Presentation

Gout can be divided into four stages: (1) asymptotic tissue deposition of crystals,
(2) acute gout flares, (3) intercritical segments (occurring after an acute flare, but
before the next flare), and (4) chronic gout (symptoms of chronic arthritis and/or
tophi). Gout’s first episode can often be confused with cellulitis. It presents with
swelling and pain, usually of one joint, accompanied by erythema and warmth.
Classically, a gout attack involves the metatarsophalangeal joint of the first toe, called
podagra, but it may involve any joint in the body. Some cases, left untreated, resolve
spontaneously within 3 to 10 days, with no residual signs or symptoms. During an
acute attack, the serum uric acid level may be normal or even low, likely as a result of
the existing deposition of the urate crystals. Uric acid levels are, however, useful in
monitoring hypouricemic therapy between attacks. Radiographs may show cystic
changes in the joint surface, with punched-out lesions and soft-tissue calcifications.
These findings are nonspecific and are also seen in osteoarthritis and rheumatoid
arthritis. In patients suspected to have gout, it is important to ask about recent
trauma or injury. Following a traumatic event, an increase in the concentration of
urate can be seen within the synovial fluid. Although imaging studies are not often
necessary for the diagnosis of gout, a history of trauma may warrant such testing
to rule out a fracture.

An infection usually involves only one joint if it is of bacterial origin (>90% of
cases). Most cases of infectious arthritis occur in large joints including the knee,
hip, and shoulder. A chronic monoarticular arthritis or involvement of two to three
joints may be caused by fungi or mycobacteria. In the case of acute polyarticular
(more than three joints) arthritis, the etiology may be from endocarditis or a dis-
seminated gonococcal infection. The three ways that microogranisms can infect
joints include (1) direct penetration (surgery, bite, and trauma), (2) hematogenous
spread from a distant infection, (3) extension from a nearby infected joint. Along
with arthrocentesis with examination of synovial fluid, a blood culture, Gram stain
and culture, CBC and erythrocyte sedimentation rate (ESR) should be obtained.

Risk factors for infectious arthritis include alcoholism, malignancy, diabetes,
hemodialysis, immunodeficiency (HIV), immunosuppressive drugs (corticoste-
roids), chronic medical conditions (endocrine, pulmonary or hepatic disease),
hemophilia, and the use of intravenous drugs. Bacterial infections of a joint occur
most commonly in persons with rheumatoid arthritis. The chronic inflammation
of joints coupled with the use of steroids predisposes this group to Staphylococcus
aureuys infections. HIV-positive patients may develop pneumococcal, Salmonella, or
even Haemopbhilus influenzae joint infections. Intravenous drug users are most likely
to get a streptococcal, staphylococcal, gram-negative, or Pseudomonas infection.

Range of motion (ROM) of the joint is an important maneuver of the physical
examination. A septic joint will have a very limited ROM due to pain coupled with a
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joint effusion and fever. However, a nearby cellulitis, bursitis, or osteomyelitis will
usually maintain the ROM of a joint. The aspirate of a septic joint will have a posi-
tive culture in more than 90% of cases.

Osteoarthritis (OA) is most commonly found in people older than 65 years
(68% of patients) and is associated with trauma, history of repetitive joint use, and
obesity (specifically for knee OA). It primarily affects the cartilage, but ends up
damaging the bone surface, synovium, meniscus, and ligaments. The clinical pre-
sentation is usually that of a dull, deep, ache-type pain. The onset is usually gradual,
with activity exacerbating the pain, and rest decreasing it. In the latter stages, pain
is usually constant. On physical examination, a bony crepitus may be felt on pas-
sive ROM. There may be a small joint effusion and periarticular muscle atrophy. In
the advanced stage, joint deformity with decreased ROM will be seen. X-rays are
usually normal at first, with the gradual development of bone sclerosis, subchondral
cysts, and osteophytes.

Rheumatoid arthritis (RA) is another common disorder that may affect people
from any age group, but will usually present initially in those 30 to 55 years old.
The presentation of RA can be varied, ranging from a monoarticular arthritis that
is intermittent, to a polyarthritis that progresses gradually in intensity, leading
to disability. It affects more women than men (3:1), and the treatment will usu-
ally depend on the stage at which the disease is diagnosed. It is thought that the
increase in proinflammatory cytokines (such as tumor necrosis factor [TNF] and
interleukin-6) within the synovial cells of joints is responsible for the destruction
of cartilage and bony erosions seen in RA. Among the laboratory tests that may
be abnormal in patients with RA are a positive rheumatoid factor (RF) and anti-
citrullinated protein antibody (anti-CCP), an elevated ESR, an elevated C-reactive
protein (CRP), anemia, thrombocytosis, and low albumin. The level of hypoalbu-
minemia usually correlates with the severity of the disease, The anti-CCP autoan-
tibody is more specific than RF; additionally, a positive anti-CCP may precede the
clinical manifestation of disease by many years.

In 2010, the American College of Rheumatology/European League Against
Rheumatism (ACR/EULAR) developed a new approach to diagnose RA that
focuses on features found in the earlier stages of disease. According to this new
classification, RA is diagnosed if a person presents with synovitis (swelling) in at
least one joint, all other diagnoses for the synovitis are excluded, and has a calcu-
lated individual score of 6 points or more (maximum of 10 points). This individual
score is based upon both clinical and laboratory factors, including the number and
site of involved joints, serologic abnormalities (RF and anti-CCP), elevated acute-
phase response markers (CRP and ESR), and symptom duration (Table 3-1).

Treatment

Analgesia is a common factor to consider in therapy for all the conditions described
earlier. In the case of an acute gout attack, colchicines, nonsteroidal anti-inflammatory
drugs (NSAIDs), and glucocorticoids are the drugs mainly used. Rapid and com-
plete resolution of symptoms from acute gout treatment should begin within 24
hours of symptom onset. NSAIDs should be used with caution or avoided entirely
in elderly patients (possibility of gastrointestinal [GI] complications), heart failure
patients, those with peptic ulcer disease, and individuals with liver or renal disease.
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Table 3-1 - ACR/EULAR CRITERIA FOR DIAGNOSIS OF

RHEUMATOID ARTHRITIS

1. Synovitis (swelling) is present in at least 1 joint
2. All other diagnoses for clinical synovitis are excluded
3. Individual score >6 points is reached based on the following criteria:

a. Joint involvement: 1 large? joint (no points), 2-10 large joints (1 point), 1-3 small® joints +/—
large joint (2 points), 4-10 small joints +/- large joints (3 points), >10 joints (5 points)

b. Serology: Negative RF and anti-CCP (no points), low positive RF or anti-CCP
(2 points), high positive RF or anti-CCP (3 points)

c. Acute-phase reactants: normal CRP and normal ESR (no points), abnormal CRP or abnormal
ESR (1 point)

d. Duration of symptoms: <6 weeks (no point), >6 weeks (1 point)

Large joints include shoulders, elbows, hips, knees, and ankles.
bSmall joints include wrists, MCP, PIP, 2nd to 5th MTPs, and thumb interphalangeal joints.

Data from Aletaha D, Neogi T, Silman AJ, et al. Rheumatoid arthritis classification criteria. Arthritis Rheum.
2010;62(9);2569-2581.

To reduce these risks, intra-articular steroids, ice packs, and low-dose colchicine
are more often used. In patients with recurrent gout attacks, chronic medication
therapy can be used to maintain serum uric acid levels below 5 mg/dL. The mainte-
nance therapy is usually with either probenecid, which increases the urinary excre-
tion of uric acid, or allopurinol, which reduces the production of uric acid. Mainte-
nance therapy should not be used during an acute gout attack. Consider short-term
corticosteroids once septic arthritis is ruled out. Use immunosuppressive therapy
with caution, especially in patients with diabetes mellitus.

The preferred treatment for septic arthritis includes IV antimicrobials and surgery
for drainage of the infected joint. Methicillin-resistant S aureus (MRSA) will usu-
ally require vancomycin, but coverage with antibiotics is dependent on the specific
organisms isolated.

Degenerative joint disease treatment involves mobility exercises, maintenance
of adequate ROM, and weight loss, if appropriate. Intra-articular corticosteroid
injections may provide relief for varying amounts of time, but should only be done
every 4 to 6 months so as to avoid cartilage destruction. Surgery, such as joint
replacement, is usually reserved for people with severe disease that affects their
daily functions.

Therapy for RA involves multiple modalities. Education and counseling of the
patient regarding disease progression, treatment options, and implications to life-
style is essential. Exercises, such as those that maintain joint mobility and muscle
strength, are very important, as the natural course of RA is to develop a stiff joint
that becomes disabling. Physical therapy and occupational therapy are important
to address specific areas in which the patient may need additional devices to per-
form activities of daily living.

Many different categories of medications are used in RA. Disease-modifying
antitheumatic drugs (DMARDSs), are the first-line agent for the treatment of RA.
Among the DMARD:s are sulfasalazine and methotrexate. NSAIDs, glucocorti-
coids, anticytokines, and topical analgesics can be used with DMARDs as adju-
vant medication during the first month of treatment. Infliximab and etanercept are



SECTION IIl: CLINICAL CASES 45

examples of anticytokine agents. Treatment regimens are individualized, and will
often include a combination of two or three of these agents. Although effective,
monitoring for hepatotoxicity must be performed.

COMPREHENSION QUESTIONS

3.1 A 26-year-old man presents with fever, dysuria, and left knee pain. He reports
being sexually active with a new partner as recently as 2 weeks ago. On physi-
cal examination, he is febrile and his left knee is erythematous, swollen, and
tender. He denies a previous history of arthritis. Which of the following is the
next best step?

A. CBC with differential
B. X-ray of the knee
C. Aspiration of synovial fluid
D. Serum uric acid level

3.2 A 44-year-old woman has a 5-month history of malaise and stiff hands in
the morning that improve as the day goes by. She notes that both hands are
involved at the wrists. Initial laboratory tests show an elevated ESR and high

positive anti-CCP. Which of the following treatments is most likely to lead to
the best long-term disease outcome for this patient?

A. Allopurinol
B. Ibuprofen
C. Naproxen
D. Methotrexate
E. Intravenous ceftriaxone
3.3 A 52-year-old man complains of bilateral knee pain for about 1 year. He is

noted to have a body mass index (BMI) of 40 kg/m?2 Which of the following
is the best therapy?

A. Allopurinol
B. Ibuprofen
C. Methotrexate
D. Intravenous ceftriaxone
E. Oral glucocorticoids
3.4 A 35-year-old man with hypertension presents with the sudden onset of right
big toe pain. Which of the following is the best treatment?
A. Ibuprofen
B. Methotrexate
C. Colchicine
D

. Intravenous antibiotics
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ANSWERS

3.1 C. Infectious arthritis would need to be high on the differential diagnosis
because of the danger of gonococcal arthritis. The history supports this diag-
nosis. This patient needs a joint aspiration to look for gram-negative diplo-
cocci, crystals, and to obtain a sample for culture. He will likely require surgical
drainage of the swollen joint and IV antibiotic therapy.

3.2 D. Morning stiffness, involvement of the hands, and symmetric arthritis are
common features of RA. According to the ACR/EULAR, this patient meets
the criteria for the diagnosis of newly presenting RA in that she has joint
involvement, positive serology, elevated acute-phase reactants, and duration of
symptoms more than 6 weeks. DMARD therapy, such as the use of metho-
trexate, would be indicated. Methotrexate as a disease-modifying agent would
alter the natural history of the disease rather than just treat the symptoms.

3.3 B. Obesity is a risk factor for osteoarthritis, which is common in the knees
and typically presents with a gradual onset and worsening of symptoms. Along
with exercise and efforts to lose weight, an NSAID medication, such as ibu-
profen, may provide symptomatic relief.

3.4 C.Gouty arthritis often initially presents in the big toe (“podagra”) and the use
of HCTZ, a common treatment for hypertension, also can increase the risk.
Colchicine can provide effective acute treatment.

CLINICAL PEARLS

» Ared, swollen joint must be aspirated to rule out a joint infection.

» Trauma, infection, and crystals are the most common causes of acute
monoarthritis in adults.
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A 22-year-old woman who has never been pregnant before presents to you after
having a positive home pregnancy test. She has no significant medical history.
Upon further questioning, she states that she is unsure of the date of her last men-
strual period. She denies any symptoms and is worried as she has not felt the baby
move thus far. She is also concerned as she recently had dental x-rays taken prior
to discovering that she was pregnant. Patient denies the use of any drugs, alcohol,
or tobacco. She inquires about when she can get an ultrasound and a genetic test
to rule out Down syndrome.

When is an ultrasound indicated in prenatal care?

What laboratory studies are routinely indicated at an initial prenatal visit?
What is the risk to the pregnancy based on the radiation exposure that the
patient has encountered?

» When is the optimal time for screening with a trisomy screen test?

vYVvyy
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ANSWERS TO CASE 4:
Prenatal Care

Summary: A 22-year-old primigravida woman with no significant past medical his-
tory presents for initial prenatal care visit. She has numerous questions regarding
her care and recently has had dental x-rays taken.

Indications for an ultrasound in pregnancy: According to the American College
of Obstetricians and Gynecologists (ACOG), an ultrasound is not mandatory
in routine, low-risk prenatal care. An ultrasound is indicated for the evaluation
of uncertain gestational age, size/date discrepancies, vaginal bleeding, multiple
gestations, or other high-risk situations.

Laboratory studies recommended at the initial prenatal visit: Complete blood
count (CBC), hepatitis B surface antigen (HBsAg), HIV testing, syphi-
lis screening with a rapid plasma reagin (RPR), urinalysis and urine culture,
rubella antibody, blood type and Rh status with antibody screen, Papanicolaou
(Pap) smear, and cervical swab for gonorrhea and Chlamydia.

Risk to the pregnancy based on the radiation exposure from dental x-rays: Risk
for the baby is increased once the radiation exposure is greater than 5 rad; the
radiation exposure from routine dental x-rays is 0.00017 rad.

The optimal time for the trisomy screen: The options for trisomy screening
include first trimester testing for nuchal translucency (NT) via ultrasound or
a combined test of NT and serum markers human chorionic gonadotropin
(hCG) and pregnancy-associated plasma protein A (PAPP-A) testing between
10 and 13 weeks and second trimester triple (AFP, hCG, estriol) or quadruple
(triple screen and inhibin-A) screen between 16- and 18-week gestation; how-
ever, it may be performed between 15- and 20-week gestation, if necessary.
Emerging evidence shows that combining results of first- and second-trimester
screening tests improves trisomy detection rate; consequently, the optimal time
for screening should be discussed at initial prenatal visit. Concerning results
from the above tests may warrant more invasive testing to confirm chromo-
somal abnormalities. These tests include chronic villous sampling at 10 to
13 weeks or amniocentesis at 16 to 18 weeks.

ANALYSIS
Objectives

i

Learn the components of the preconception counseling and the initial prenatal
visit.

. Know the recommended screening tests and visit intervals in routine prenatal

care.

. Learn the relevant psychosocial aspects of providing prenatal care, including

important counseling issues.
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Considerations

Prenatal, or antenatal, care affords the opportunity to both perform appropriate
medical testing and provide counseling and anticipatory guidance. Pregnancy can
be a time of anxiety and patients frequently have many questions. One of the goals
of prenatal care is to provide appropriate education in order to help reduce anxiety
and help women to be active participants in their own care.

APPROACHTO:
Prenatal Care

DEFINITIONS

ADVANCED MATERNAL AGE: Pregnant woman who will be 35 years or beyond
at the estimated date of delivery (EDD).

ISOIMMUNIZATION: The development of specific antibodies as a result of anti-
genic stimulation by material from the red blood cells of another individual. For
example, Rh isoimmunization means a Rh-negative woman who develops anti-D
(Rh factor) antibodies in response to exposure to Rh (D) antigen.

ASYMPTOMATIC BACTERIURIA (ASB): 100,000 cfu/mL or more of a pure
pathogen of a mid-stream voided specimen without clinical symptoms. ASB in
pregnant women increase risk of acute pyelonephritis, preterm delivery, and low
birth weight; therefore, early detection is paramount and treatment is mandated.

GENETIC COUNSELING: An educational process provided by a health-care pro-
fessional for individuals and families who have a genetic disease or who are at risk
for such a disease. It is designed to provide patients and their families with infor-
mation about their condition or potential condition and help them make informed
decisions.

VERTICAL TRANSMISSION: Infectious passage of infection from mother to
fetus, whether in utero, during labor and delivery, or postpartum.

ANTENATAL TESTING: A procedure that attempts to identify whether the
fetus is at risk for uteroplacental insufficiency and perinatal death. Some of these
tests include nonstress test and biophysical profile.

CLINICAL APPROACH

Preconception

In the United States, the first visit for prenatal care frequently is at 8 weeks of
gestation or later, and yet it is the time preceding this that poses the greatest risk
to fetal development. A preconception visit is an ideal opportunity for the patient to
discuss with her physician any issue related to possible pregnancy or contraception
occurring within 1 year of pregnancy. The preconception visit can be included dur-
ing visits for many reasons, including fertility problems, contraception, periodic
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health assessment, recent amenorrhea, or specifically for preconception counsel-
ing. Roughly one-half of patients with a negative pregnancy test may have some
risk that could adversely affect a future pregnancy. Because roughly 50% of preg-
nancies are unplanned or unintended, physicians should consider the potential of
pregnancy when writing each prescription. The primary care physician should ask
women of reproductive age about their intention to become pregnant. Contracep-
tive counseling should be given based on the patient’s intentions.

Women who intend to become pregnant should be advised to avoid, whenever
possible, potentially harmful agents such as radiation, drugs, alcohol, tobacco, ovet-
the-counter (OTC) medications, herbs, and other environmental agents. Radiation
exposure greater than 5 rad is associated with fetal harm, Most commonly performed
x-ray procedures, including dental, chest, and extremity x-rays, expose a fetus to only
very small fractions of this amount of radiation. Fetuses are particularly sensitive
to radiation during the early stages of development, between 2 and 15 weeks after
conception. Whenever possible, the abdomen and pelvis should be shielded and
x-rays performed only when the benefit outweighs the potential risk. Imaging pro-
cedures not associated with ionizing radiation, including ultrasound or magnetic
resonance imaging, should be considered as alternatives to x-ray during pregnancy
when appropriate.

Women should refrain from OTC medicines, herbs, vitamins, minerals, and
nutritional products until cleared by their obstetric provider. The US Public Health
Service and CDC recommend that all women of childbearing take folic acid daily
and women considering conception should start a folic acid supplement at least
1 month prior to attempting to conceive. For low-risk women, 400 to 800 pg of folic
acid daily is recommended to reduce the risk of neural tube defects. Higher doses are
recommended in the presence of certain risk factors. For women with diabetes mel-
litus or epilepsy, 1 mg of folic acid a day is recommended. A woman who has had a
child with a neural tube defect should take 4 mg of folic acid daily.

Women from certain ethnic backgrounds may be offered specific genetic screen-
ing, African and African-American women may be offered sickle cell trait screening.
A French-Canadian or Ashkenazi Jewish background is an indication to consider
screening for a Tay-Sachs carrier state. Southeast Asian and Middle Eastern women
may be offered screening for thalassemia. Ashkenazi Jews and Caucasian women
may be offered screening for cystic fibrosis.

‘Women who will be 35 years old or older at the anticipated time of delivery should
be educated about age-related risk, particularly the increased risk of Down syn-
drome. They should be counseled about the available screening and diagnostic
testing available, along with the appropriate time frame in which each test may be
performed.

Women with medical conditions such as diabetes, asthma, thyroid disease,
hypertension, lupus, thromboembolism, and seizures should be referred to provid-
ers with experience in managing high-risk pregnancies. Women with psychiatric
disorders should be comanaged with a psychiatrist and counselor/therapist so that
the patient can benefit from pharmacologic and behavioral therapy. These patients
may require more frequent visits.

Pregnant women and those looking to become pregnant should be screened for
tobacco use. Patients who have drug, tobacco, or alcohol dependence should be
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educated about the risks and referred to rehab/treatment centers to quit the drug
prior to conception. Women should also be educated about proper nutrition and
exercise during pregnancy. Preconception counseling may also address issues such
as financial readiness, social support during pregnancy and the postpartum period,
and issues of domestic violence.

Initial Prenatal Visit

The initial visit should address all the concepts in the preconception visit, if no
preconception counseling was done. Ideally, the initial visit should be in the first
trimester. A detailed history and physical examination, initial obstetric labora-
tory tests, and counseling regarding the logistics for prenatal care should be done
at this visit. The history should begin with an assessment of the last menstrual
period (LMP) and its reliability. One of the most crucial pieces of information is the
accuracy of the dating. The first day of the LMP is used to obtain the EDD using
Naegele’s rule (from the first day of the LMP subtract 3 months and add 7 days).
The LMP is considered reliable if the following criteria are met: the date is certain,
the last menstrual period was normal, there has been no contraceptive use in the
past 1 year, the patient has had no bleeding since the LMP, and her menses are
regular. If these criteria are not met, an ultrasound should be performed. ACOG
has established further criteria that can be used to ensure that a fetus is mature at
the time of delivery, which include criteria such as early sonography and the timing
of the positive pregnancy test.

History should also be obtained with particular attention to medical history,
prior pregnancies, delivery outcomes, pregnancy complications, neonatal compli-
cations, and birth weights. Gynecologic history should focus on the menstrual
history, contraceptive use, and history of sexually transmitted diseases (STDs).
Allergies, current medications—both prescription and OTC—and substance use
should also be investigated. Social history should consider whether the pregnancy
was planned, unplanned, or unintentional. A discussion of social supports for the
patient during the prenatal and postpartum period is also warranted. Genetic his-
tory should be obtained for the patient and partner’s family, if known.

The initial examination should be thorough and should assess height, weight,
blood pressure, thyroid, breast, and general physical and pelvic examinations.
Pregnancy-specific examinations, including an estimation of gestational age by
uterine size or fundal height measurement and an attempt to hear fetal heart tones
by Doppler fetoscope should be performed. Heart tones should be obtainable
by 10-week gestation using a handheld Doppler fetoscope. Pelvimetry has been
removed as a recommended required intervention, but it may be useful to have a
subjective assessment for risks of problems during delivery.

The initial laboratory screen (Table 4—1) should include blood type and Rh
status antibody screen, rubella status, HIV, HBsAg, RPR, urinalysis, urine culture,
Pap smear, cervical swab for gonorrhea and Chlamydia, and a CBC. The inactivated
influenza vaccination should be offered to all pregnant women during flu season.

The logistics of the prenatal visits should be addressed. A typical protocol
includes follow-up visits every 4 weeks until 28-week gestation, every 2 weeks from
28- to 36-week gestation, and every week from 36-week gestation until delivery.
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Table 4-1 - SUMMARY OF PRENATAL LABORATORIES, RAMIFICATIONS,
AND EVALUATION

Lab Test Finding Ramifications | Next Step Comments
Hemoglobin <10.5 g/dL Preterm delivery | Mild: therapeutic
Low fetaliron | trial of iron
stores Moderate: ferritin
Identify and Hb
thalassemia electrophoresis
Rubella Negative Nonimmuneto | Stayawayfromsick | Live attenuated
rubella individuals, vaccinate | vaccine in the post-
postpartum partum period
Blood type Any type May help
pediatricians
identify ABO
incompatibility
Rh factor Negative May be sus- If antibody screen RhoGAM (D immu-
ceptible to Rh negative, give noglobulin) 300 pg
disease RhoGAM at IM x 1 dose at 28-wk
28 weeks, after any | gestation or within
trauma, obstetrical | 72 h of trauma,
complication, or complication,
invasive procedure, | procedure, or
and if baby is Rh+, delivery
then also after
delivery
Antibody screen | Positive May indicate Need to identify the | Lewis lives, Kell kills,
isoimmunization | antibody, and then | Duffy dies
titer
HIV ELISA Positive May indicate Western blot or Intervention reduces
infection with PCR, if positive then | vertical transmission
HIV place pt on anti-HIV | from 25% to 2%
meds, offer elective | Antiretroviral
cesarean, or IVZDV | therapy is started in
(zidovudine) in labor | 2nd trimester
RPR or VDRL Positive May indicate Specific antibody Lessthan 1y,
syphilis such as MHA-TP, penicillin IM x 1;
and if positive, then | >1y or unknown,
stage disease penicillin IM each
week x 3
Gonorrhea Positive May cause Ceftriaxone 125 mg
preterm labor, IM x 1 dose
blindness
Chlamydia Positive May cause neo- | Azithromycin 1g
natal blindness, | PO x 1 or amoxicillin
pneumonia 500 mg POTID x 7
days

(Continued)
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Table 4-1 - SUMMARY OF PRENATAL LABORATORIES, RAMIFICATIONS,
AND EVALUATION (CONTINUED)

Lab Test Finding Ramifications | Next Step Comments
Hepatitis B Positive Patient is Check LFTs and Baby needs HBIG
surface antigen infectious hepatitis serology to | and hepatitis B

determine if chronic | vaccine

carrier vs active

hepatitis

Urine culture Positive Asymptomatic | Treat with antibiotic | If GBS is organism,
bacteriuriamay | and recheck urine then give penicillin
lead to pyelone- | culture in labor
phritis 25%

Pap smear Positive Only invasive ASC-US = repap Reflexive HPV not
cancer would postpartum; LGSIL, | recommended with
alter manage- HSIL = colposcopy ASC-US
ment

Nuchal trans- Positive May indicate Offer karyotype, Increased NT means

lucency (NT) trisomy follow-up ultra- increased risk, not

(10-13 wk) or sounds, chorionic definitive diagnosis

combined test villas sampling (CVS)

(NT,hCG, and or second-trimester

PAPP-A) screening

Trisomy screen Positive At risk for Basic ultrasound for | Most common

(15-20 wk) trisomy or NTD | dates;if dates con- | reason for abnormal

firmed, offer genetic | serum screening:
amniocentesis wrong dates

1-h diabetic Positive May indicate Goto 3-h GTT About 15% of those

screen (elevated gestational screened will be

(26-28 wk) >140) diabetes positive

3-h glucose Two abnor- Gestational Try ADA diet, moni- | About 15% of

tolerance test mal values diabetes tor blood sugars, if | abnormal 1-h GCT

elevated may need | will have gestational
meds or insulin diabetes

GBS culture Positive GBS colonizing | Penicillin during Helps to prevent

(35-37 wk) genital tract labor early GBS sepsis,

pneumonia, or men-
ingitis of newborn

Abbreviations: ELISA, enzyme-linked immunosorbent assay; PCR, polymerase chain reaction; ASC-US, atypical squamous
cell of uncertain significance; LGSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithe-

lial lesion.

Reproduced, with permission, from Toy EC, Baker B, Ross P, Jennings J. Case Files: Obstetrics and Gynecology. 3rd ed.
New York, NY: McGraw-Hill; 2009.

More frequent visits should be performed if any problems arise or if all issues are
not addressed in the scheduled visits.

The ACOG does not stipulate routine ultrasonography in patients without com-
plications. Ultrasound is considered accurate for establishing gestational age, fetal
number, viability, and placental location. Therefore, ultrasonography should be
performed in patients without reliable dating criteria, with a discrepancy between
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the measured and expected uterine growth, and in case of a postdated pregnancy,
suspicion for twin gestation, suspicion for placental issues, chromosomal abnor-
malities, or other problems. For gestational-age estimations, ultrasonography is
accurate to within 1 week if performed in the first trimester, 2 weeks in the second
trimester, and 3 weeks in the third trimester. If the ultrasound dates and LMP are
off by more than the aforementioned intervals, the due date should be recalculated
based on the ultrasound findings.

The visit should end with an adequate explanation of all patient/partner con-
cerns. Women should be counseled that sexual activity is not associated with any
harm during an uncomplicated pregnancy, although there may be conditions that
arise during the course of a pregnancy that would make sexual activity inadvisable.
A follow-up visit should be scheduled prior to her leaving the office. She should also
be educated about preterm labor precautions, signs of ectopic pregnancy, and situa-
tions in which to call the physician or go to the obstetrics triage unit for evaluation.

Subsequent Visits

At follow-up prenatal visits, concerns or questions brought up by the patient should
be addressed. The examiner should ask questions specifically targeted at symptoms
suggestive of complications that include gestational hypertension, preeclampsia,
infections (urinary tract, vaginal, etc), fetal compromise, placenta previa/abruption,
and preterm labor or premature rupture of membranes. At each visit, the patient
should be asked about vaginal bleeding, loss of fluid, headaches, visual changes,
abdominal pain, dysuria, facial or upper-extremity edema, vaginal discharge, and
subjective sensation of fetal movements.

The examination on each subsequent visit should include weight, blood pres-
sure, fundal height measurement, and fetal heart tones by handheld Doppler. In
addition, a urinalysis should be performed at every visit to assess for protein, glu-
cose, or infection.

Subsequent Testing and Laboratory Studies

At 15 to 20 weeks’ gestation (preferably between 16 and 18 weeks’ gestation), a
multiple marker test, which screens for trisomy 21, trisomy 18, and neural tube
defects, should be offered to patients. The two most common modalities of screen-
ing the fetus for these anomalies are the triple screen and the quad screen. The tri-
ple screen tests for serum hCG, unconjugated estriol, and 0--fetoprotein; the quad
screen tests for those three-plus inhibin-A. The triple screen has a sensitivity of
approximately 65% to 69% and specificity of 95% for detecting aneuploidy. The quad
screen increases sensitivity to approximately 80% without reducing specificity. The
most common cause for a false-positive serum screen is incorrect gestational age
dating, During the first trimester, fetal nuchal translucency can be measured by
ultrasonography combined with maternal serum analyte levels (ie, free hCG and
PAPP-A). This testing can be performed at 10 to 14 weeks’ gestation. Sensitiv-
ity and specificity of these tests are determined by the risk cutoff used (eg, for
trisomy 21, sensitivity is 85.2% when specificity is 90.6%; at 95% specificity, the
sensitivity is 78.7%). Women should be counseled about the limited sensitivity and
specificity of the tests, the psychological implications of a positive test, the potential
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impact of delivering a child with Down syndrome, the risks associated with pre-
natal diagnosis and second-trimester abortion, and delays inherent in the process.

Women at increased risk of aneuploidy should be offered prenatal diagnosis
by amniocentesis or chorionic villus sampling (CVS). Persons at increased risk
include women who will be older than 35 years at delivery and who have a single-
ton pregnancy (older than 32 years at delivery for women pregnant with twins);
women carrying a fetus with a major structural anomaly identified by ultrasonog-
raphy; women with ultrasound markers of aneuploidy (including increased nuchal
thickness); women with a previously affected pregnancy; couples with a known
translocation, chromosome inversion, or aneuploidy; and women with a positive
maternal serum screen. Amniocentesis may be performed after 15-week gestation
and is associated with a 0.5% risk of spontaneous abortion. CVS is performed at
10- to 12-week gestation and has a 1% to 1.5% risk of spontaneous abortion. CVS
may be associated with transverse limb defects (1 per 3000 to 1 per 1000 fetuses).
Women undergoing CVS also should be offered maternal serum a-fetoprotein
testing for neural tube defects. Women older than 35 years at time of delivery may
opt for serum screening and ultrasonography before deciding whether to proceed
with amniocentesis. Although the risk for trisomy 21 increases with maternal age, an
estimated 75% of affected fetuses are born to mothers younger than 35 years at time
of delivery.

The United States Preventive Services Task Force recommends screening for
gestational diabetes in asymptomatic pregnant women after 24 weeks of gestation
(Level B). At 24 to 28 weeks’ gestation, patients should be screened for gestational
diabetes with a 1-hour 50-g glucose challenge test. When the screening test is posi-
tive, a 3-hour glucose tolerance test (GT'T) should be performed (after an over-
night fast) by giving the patient a 100-g glucose load and obtaining fasting, 1-hour,
2-hout, and 3-hour postload serum glucose samples; two out of four positive values
generally establish the diagnosis of gestational diabetes. A diagnosis of gestational
diabetes impacts the pregnancy, but also increases the risk of type 2 diabetes in the
patient throughout her life. Women diagnosed with gestational diabetes should be
screened for type 2 diabetes at 12 weeks’ postpartum.

At 28 weeks’ gestation, a repeat RPR and hemoglobin/hematocrit should be
obtained in those at risk for syphilis and anemia, respectively. In addition, a patient
who is Rh-negative should receive Rho(D) immune globulin (RhoGAM) at this
time. An Rh-negative patient should also receive Rho(D) immune globulin at deliv-
ery and in any instance of trauma. Nonsensitized, Rh-negative women also should
be offered a dose of Rho(D) immune globulin after spontaneous or induced abot-
tion, ectopic pregnancy termination, CVS, amniocentesis, cordocentesis, exter-
nal cephalic version, abdominal trauma, and second- or third-trimester bleeding.
Administration of Rho(D) immune globulin can be considered before 12-week
gestation in women with a threatened abortion and live embryo, but Rh alloim-
munization is rare,

The Centers for Disease Control and Prevention and ACOG recommend that all
women be offered group B Streptococcus (GBS) screening by vaginorectal culture at 35 to
37 weeks gestation and that colonized women be treated with intravenous antibiotics
at the time of labor or rupture of membranes in order to reduce the risk of neonatal
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GBS infection. The proper method of collection is to swab the lower vagina, perineal
area, and rectum. Of tested women, 10% to 30% will test positive for GBS coloniza-
tion. Because GBS bacteriuria indicates heavy maternal colonization, women with
GBS bacteriuria at any time during their pregnancy should be offered intrapartum
antibiotics and do not require a vaginorectal culture, Similarly, women with a previ-
ous infant who was diagnosed with a GBS infection should be offered intrapartum
antibiotics.

Late-term pregnancy is from 41 weeks, 0 days to 41 weeks, 6 days. Postterm
pregnancy is defined as a pregnancy that has extended beyond 42 weeks or 294 days.
Several studies found that induction of labor at 41 weeks reduced the need for
cesarean delivery and reduced neonatal mortality and morbidity. Women who
deliver postterm are at greater risk for maternal complications such as postpartum
hemorrhage, dystocia, and maternal infection.

Birth before 37 weeks’ gestation is considered preterm. To decrease the risk
of neonatal morbidity and mortality, it is important to distinguish women with
a history of preterm delivery and premature rupture of membranes. Women with
these known risk factors should be given progesterone injections weekly from 16 to
37 weeks’ gestation. Women diagnosed with a short cervix have an increased risk of
preterm labor. Placing a cervical cerclage may reduce this risk, but current evidence
is not definitive.

Vaccinations During Pregnancy

All pregnant women should receive the influenza vaccination at their initial pre-
natal visit. Influenza vaccine is safe in any stage of pregnancy provided there is no
allergy to any of its components. Tetanus toxoid, diphtheria and acellular pertussis
vaccination ('Tdap) should be administered between 27 and 36 weeks’ gestation of
each pregnancy, regardless of prior vaccination status. Varicella, rubella, and the live
attenuated intranasal influenza vaccinations are not advised during pregnancy. For
pregnant mothers with a rubella nonimmune status, a rubella vaccination should
be given after delivery of the infant. During the first prenatal visit, the mother’s
history of varicella should be documented. Women with a negative varicella history
should undergo serologic testing, to confirm immunoglobulin G. Those not immu-
nized to varicella should be advised to avoid exposure during pregnancy and should
be offered the vaccine postpartum,

COMPREHENSION QUESTIONS

4.1 A 24-year-old woman presents for an initial prenatal visit. She is at 9 weeks’
gestation based on her LMP but, on further questioning, she is not certain of
the first day of her LMP. Which of the following would be the most accurate
estimate of her gestational age?

A. Using her LMP if her uterine size is consistent
B. A first-trimester ultrasound

C. A second-trimester ultrasound
D.

A quantitative serum hCG level



4.2

4.3

4.4

SECTION IIl: CLINICAL CASES 59

A 38-year-old pregnant woman presents for initial visit at 12 weeks’ gestation.
She requests a “genetic screen” because she is concerned about her advanced
maternal age. She does not want any invasive testing that may cause a potential
miscarriage. Which of the following is most appropriate to offer this patient?

A. If no prior personal or family history of genetic defects, no screen is
needed.

B. Draw and send blood for the triple or quad screen, as patient has advanced
maternal age.

C. Nuchal translucency screening and hCG and PAPP-A testing,
D. Offer the patient chorionic villus sampling,
A 28-year-old woman with a history of epilepsy presents for a preconception

consultation visit. Which of the following is the most important advice to give
to this patient?

A. Diabetes screening prior to pregnancy.

B. EEG reading that is normal prior to conception.

C. Preconception folate supplementation.

D. Stop epilepsy medication prior to pregnancy and through the first
trimester.

A 28-year-old G1P0 woman at 16 weeks’ gestation is noted to be Rh negative.

Which of the following is the most appropriate next step for this patient?

A. Administer RhoGAM at this time.

B. Check the patient’s antibody screen (indirect Coombs).

C. Schedule the patient for amniocentesis to assess for isoimmunization.

D

., Counsel the patient to terminate the pregnancy.

ANSWERS

4.1

4.2

4.3

B. A first-trimester ultrasound is accurate to within +1 week for gestational
dating and would be the most accurate assessment of gestational age of the
options listed.

C.In the 10 to 13 weeks’ gestational age, first-trimester trisomy screening may
be performed by ultrasound looking at an echolucent area behind the fetal
neck called the nuchal translucency. That measurement together with serum
hCG and PAPP-A can give a risk for trisomy.

C. Women with a history of epilepsy should receive 1 mg of folic acid supple-
mentation daily to help prevent neural tube defects. In general, epilepsy medi-
cations should be continued, although the type of medication may be changed.
For instance, valproic acid has a relatively high rate of neural tube defects asso-
ciated with its use, and if possible, another medication should be used.



60 CASE FILES: FAMILY MEDICINE

4.4 B.For women who are Rh negative, the next step is to assess the antibody screen
or indirect Coombs test. If the antibody screen is negative, there is no isoimmu-
nization, and RhoGAM is given at 28 weeks’ gestation and again at delivery if
the baby is confirmed as Rh positive. The RhoGAM is given to prevent isoim-
munization. If the antibody screen is positive and the identity of the antibody
is confirmed as Rh (anti-D), then assessment of its titer will assist in knowing
the probability of fetal effect. A low titer can be observed, whereas a high titer
should initiate further testing such as ultrasound and possibly amniocentesis.

CLINICAL PEARLS

» The initial prenatal visit often is scheduled after fetal organogenesis has
occurred. For this reason, a preconception visit can be very beneficial. Fur-
thermore, when prescribing medications, physicians must consider the
possibility that any woman of reproductive age may become pregnant.

» Genetic counseling should be offered to any woman who will be 35 years
old or older at her estimated date of confinement (EDC).

» Folic acid supplementation is important for every woman, and the rec-
ommended daily dose is based on individual risk factors such as anticon-
vulsant therapy or a previous pregnancy with a neural tube defect.

» If all criteria are met, Naegele’s rule can be used to determine the EDC
(subtract 3 months, add 7 days). If there is any uncertainty, the dating
should be confirmed by ultrasound, preferably in the first trimester.
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A 6-month-old male infant is brought to your office by his mother for a routine
well-child visit. His mother is concerned that he is not yet saying “mama,’ because
her best friend’s baby said “mama"”by age 6 months. Your patient was born via an
uncomplicated pregnancy to a 23-year-old G1P1 mother. He was delivered by a
spontaneous vaginal delivery at full term and there were no complications in the
neonatal period. You have been following him since his birth. He has had appro-
priate growth and development up to this age and is up-to-date on his routine
immunizations. He had one upper respiratory infection at age 5 months that was
treated symptomatically. There is no family history of any developmental, hear-
ing, or speech disorders. He has been fed since birth with an iron-fortified infant
formula. Cereals and other baby foods were added starting at age 4 months. He
lives with both parents, neither of whom smokes cigarettes.

On examination, he is a vigorous infant who is at the 50th percentile for length
and weight and 75th percentile for head circumference. His physical examination
is normal. On developmental examination, he is seen to sit for a short period of
time without support, reach out with one hand for your examining light, pick up
a Cheerio with a raking grasp and put it in his mouth, and he is noted to babble
frequently.

» What immunizations would be recommended at this visit?

» By what age should an infant say “mama”and “dada“?

» The child’s mother asks when she can place him in front-facing car seat. What
is your recommendation?
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ANSWERS TO CASE 5:
Well-Child Care

Summary: A 6-month-old healthy infant is brought in for a routine well-child
examination.

o Recommended immunizations for a 6-month well-child visit (in a child who is
up-to-date on routine immunizations): Diphtheria, tetanus, and acellular pertus-
sis (DTaP) no. 3, hepatitis B no. 3, Haemopbhilus influenzae type b (Hib) no. 3,
pneumococcal conjugate vaccine (PCV 13) no. 3, and rotavirus no. 3; inacti-
vated polio vaccine (IPV) no. 3 can be given between 6 and 18 months. If the
encounter is during “flu season,” annual influenza vaccination is recommended
beginning at 6 months.

o Age by which a child should say “mama” and “dada”s Most children will start
to say “dada” or “mama” nonspecifically between 6 and 9 months. It usually
becomes specific between 8 and 15 months.

e Recommendations for continuing in a rear-facing car seat: A child should stay in
a rear-facing car seat until the age of 2 or until the child reaches the maximum
height and weight limit for the car seat.

ANALYSIS
Objectives

1. Learn the basic components of a well-child examination.
2. Know the routine immunization schedule for children.

3. Know common developmental milestones for young children.

Considerations

The pediatric well-child examination serves many valuable purposes. It provides
an opportunity for parents, especially first-time parents, to ask questions about,
and for the physician to address specific concerns regarding, their child. It allows
the physician to assess the child’s growth and development in a systematic fashion
and to perform an appropriate physical examination. It also allows for a review
of both acute and chronic medical conditions. When performed at recommended
time intervals, it gives the opportunity to provide age-appropriate immunizations,
screening tests, and anticipatory guidance. Finally, it supports the development of a
good doctor-patient-family relationship, which can promote health and serve as an
effective tool in the management of illness.
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" APPROACH TO:
Well-Child Examination

DEFINITIONS

AMBLYOPIA: Monocular childhood vision reduction caused by abnormal vision
development. Strabismus is the most common cause of amblyopia.

STRABISMUS: Ocular misalignment.

CLINICAL APPROACH
Pediatric History

For the purposes of routine well-child visits, a comprehensive history should be
obtained at the initial visit with more focused, interval histories obtained at subse-
quent encounters. The initial history should include an opportunity for the parent
to raise any questions or concerns that the parent may have. New parents, espe-
cially first-time parents and young parents, often have many questions or anxiet-
ies about their child. The ability to discuss them with the physician will help to
engender a positive physician-patient-family relationship and improve the parent’s
satisfaction with their child’s care.

A complete past medical history should be obtained. This should start with
a detailed prenatal and pregnancy history, including the duration of the preg-
nancy, any complications of pregnancy, any medications taken, the type of delivery
performed, the child’s birth weight, and any neonatal problems. Any significant
chronic or acute illnesses should be recorded. The use of any medications, both
prescription and over-the-counter, should be reviewed.

A detailed family history, including information (when available) on both mater-
nal and paternal relatives should be obtained. A thorough social history is critical
in pediatric care. Information, including the parents’ education levels, relationships,
religious beliefs, use of substances (tobacco, alcohol, drugs), and socioeconomic
factors, can provide significant insight into the health and development of the child.

Efforts should be made to obtain old medical records, if any are available.
Growth charts, immunization records, results of screening tests, and other valu-
able information that can assist with the child’s assessment can often be found and
reduce the unnecessary duplication of previously performed interventions.

Growth
At each well-child visit, the child’s height and weight should be recorded and plot-

ted on a standard growth chart. Head circumference is measured and plotted in
children of 3 years and younger. Children older than 3 years should have their
blood pressure recorded using an appropriate-size pediatric cuff. Significant vari-
ances from accepted, age-adjusted, population norms, or growth that deviates
from predicted growth curves, may warrant further evaluation. The CDC and the
American Academy of Pediatrics (AAP) recommend measuring body mass index
(BMI) to screen for overweight and obesity in children of 2 years and older. The



64  CASE FILES: FAMILY MEDICINE

measurement of BMI in children is calculated the same way as it is for adults, but it
is compared to typical values for other children of the same age. Weight classifica-
tions based on BMI in children are as follows:

Definition BMI

* Obese >95 percentile

» Overweight 85-95 percentile
» Healthy bodyweight 5-85 percentile
¢ Underweight <5 percentile

Failure to thrive is defined by some as weight below the third or fifth percen-
tile for age, and by others as decelerations of growth that have crossed two major
growth percentiles in a short period of time. Either significant loss or gain of weight
may prompt an in-depth discussion of nutrition and caloric intake.

Development

An assessment of the child’s development in the areas of gross motor, fine motor/
adaptive, language, and social/personal skills is an important aspect of each well-
child visit. Numerous screening tools, such as the Denver II developmental screen-
ing test, the Parents’ Evaluations of Developmental Status (PEDS), and others, are
available to assist with these assessments. These assessments typically involve both
responses from the parents regarding the child’s behavior at home and observations
of the child in the office setting. Persistent delays in development, either globally or
in individual skill areas, should prompt a more in-depth developmental assessment,
as early intervention may effectively aid in the management of some developmental
abnormalities. Children who are raised in a bilingual environment may have some
language and development delay. Proficiency in both languages is often reached
by age 5. The threshold for referral to a specialist should be the same for bilingual
children as monolingual children. Table 5—1 summarizes many of the important
motot, language, and social developmental milestones of early childhood.

Screening Tests

There are a variety of screening tests used to prevent disease and promote proper
developmental and physical growth. These include tests for congenital diseases,
lead screening, evaluating children for anemia, and hearing and vision screens.

Each state requires screening of all newborns for specified congenital diseases;
however, the specific diseases for which screening is done vary from state to state.
All states require testing for phenylketonuria (PKU) and congenital hypothyroidism,
as early treatment can prevent the development of profound mental retardation.
Diseases for which testing commonly occurs include hemoglobinopathies (includ-
ing sickle cell disease), galactosemia, and other inborn errors of metabolism. This
screening is done by collecting blood from newborns prior to discharge from the
hospital. In some states, newborn screening is repeated at the first routine well
visit, usually at about 2 weeks of age.
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TABLE 5-1 - DEVELOPMENTAL MILESTONES

Age Motor Language Social Other
1 mo Reacts to pain Responds to Regards human
noise face
Establishes eye
contact
2mo Eyes follow object to Vocalizes Social smile
midline Recognizes
Head up prone parent
4mo Eyes follow object past Laughs and Regards hand
midline squeals
Rolls over
6mo Sits well unsupported Babbles Recognizes Mnemonic:
Transfers objects hand to strangers Six strangers switch
hand (switches hands) sitting at 6 mo
Rolls prone to supine
9mo Pincer grasp (10 mo) Says “mama,’ Starts to explore | Can crawl, therefore
Crawls “dada;"and can explore
Cruises (walks holding “bye-bye” Ittakes9 motobe a
furniture) “mama”
Grabs furniture to
walk
12mo Walks 1-3 words Stranger and Walking away from
Throws object Follows 1-step | Separation mom causes anxiety
commands anxiety Knows 1 word at 1y
2y Walks up and down stairs | 2-3-word Parallel play Puts 2 words
Copies a line phrases together at 2
Runs 1/2 of speech is Atage 2,2/4(1/2) of
Kicks ball understood by speech understood
strangers by strangers
Refers to self by
name
Pronouns
3y Copies a circle Speaks in Group play Tricycle, 3 cubes,
Pedals a tricycle sentences Plays simple 3 numbers, 3 colors,
Can build a bridge of 3/4 of speechis | games 3 kids make a group
3 cubes understood by | Knows gender Atage 3, 3/4 of
Repeats 3 numbers strangers Knows first and speech
Recognizes last name understood by
3 colors strangers

(Continued)
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TABLE 5-1 « DEVELOPMENTAL MILESTONES (CONTINUED)

Age Motor Language Social Other
4y Identifies body parts Speech is Playswith kids, Song“head,
Copies a cross completely socialinteraction | shoulder, knees,
Copies a square (4 1/2y) understood by and 'toes," 4 parts
Hos on one foot strangers reminds you thét at
* Uses past tense age 4 can identify
Throws overhand to speak of body parts
things that hap- At age 4, 4/4 of
pened before speech is under-
Tells a story stood by strangers

A 4-year-old can
copy 2 lines to
draw a cross and a
square, which has

4 sides
Sy Copies a triangle Writes name
Catches a ball Counts 10
Partially dresses self objects
6y Draws a person with Identifies left Mnemonic:
6 parts and right At 6 y: skips, shoes,
Ties shoes person with parts
Skips with alternating feet

Modified, with permission, from Hay WW, Hayword AR, Levin MJ, Sondheimer JM. Current Pediatric Diagnosis and Treat-
ment. 17th ed. New York, NY: McGraw-Hill; 2005.

Nationwide, the prevalence of childhood lead poisoning has declined, primar-
ily because of the use of unleaded gasoline and lead-free paints. However, in some
communities, the risk of lead exposure is higher. The Advisory Committee on
Childhood Lead Poisoning Prevention recommends that all children not previ-
ously enrolled in Medicaid be screened for elevated blood levels between 12 and
24 months or at 36 and 72 months. All children at risk of lead exposure should
be screened at 1 year. All children born outside of the United States should have a
blood level measured on arrival to the United States. In other communities, screen-
ing should be targeted to high-risk children (‘Table 5-2).

Iron deficiency is the most common cause of anemia in children. Iron-containing
formula and cereals have helped to reduce the occurrence of iron deficiency.
Children who drink more than 24 oz of cow’s milk, have iron-restricted diets, were
low birth weight or preterm, or whose mother was iron deficient are at higher risk.
In 2010, the AAP recommended universal screening for anemia in all children at
1 year. Additional laboratory screening for iron deficiency is recommended at later
ages in those children at high risk for iron deficiency anemia. The American Acad-
emy of Family Physicians (AAFP) and the United States Preventive Services Task
Force (USPSTF) found insufficient evidence to recommend for or against screen-
ing asymptomatic children for anemia. An anemic child can empirically be given
a trial of an iron supplement and dietary modification. Failure to respond to iron
therapy should warrant further evaluation of other causes of anemia.
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TABLE 5-2 - ELEMENTS OF A LEAD RISK QUESTIONNAIRE

Recommended questions

+ Does your child live in or regularly visit a house built before 1950? This could include a day care
center, preschool, the home of a babysitter or relative, and so on.

« Does your child live in or regularly visit a house built before 1978 with recent, ongoing, or planned
renovation or remodeling?

« Does your child have a sister or brother, housemate, or playmate who is being followed for lead
poisoning?

Questions that may be considered by region or locality

Does your child live with an adult whose job (eg, at a brass/copper foundry, firing range,

automotive or boat repair shop, or furniture refinishing shop) or hobby (eg, electronics, fishing,

stained-glass making, pottery making) involves exposure to lead?

Does your child live near a work or industrial site (eg, smelter, battery recycling plant) that

involves the use of lead?

Does your child use pottery or ingest medications that are suspected of having a high lead

content?

Does your child have exposure to burning lead-painted wood?

Reproduced, with permission, from Stead LG, Stead SM, Kaufman MS. First Aid for the Pediatrics Clerkship. New York,
NY: McGraw-Hill Education; 2004:39-40.

Most states now mandate newborn hearing screening by auditory brainstem
response or evoked otoacoustic emission. All high-risk infants, regardless of
requirement, should be screened. High-risk infants include those with a family his-
tory of childhood hearing loss, craniofacial abnormalities, syndromes associated
with hearing loss (such as neurofibromatosis), or infections associated with hear-
ing loss (such as bacterial meningitis). Older infants and toddlers can be assessed
for hearing problems by questioning the parents or performing office testing by
snapping fingers, or by using rattles or other noisemakers. Office-based audiom-
etry should be performed in children aged 4 and older. Any hearing loss should be
promptly evaluated and referred for early intervention, if necessary.

Vision screening can also start in the newborn nursery. Evaluation of the neo-
nate for red reflexes on ophthalmoscopy should be a standard part of the new-
born examination. The presence of red reflexes helps to rule out the possibility of
congenital cataracts and retinoblastoma. The evaluation of an older infant should
include a subjective evaluation of the child’s vision by the parent. Infants should be
able to focus on a face by 1 month and should move their eyes consistently and sym-
metrically by 6 months. An examining light should reflect symmetrically off of both
corneas; asymmetric light reflex may be a sign of strabismus. The cover-uncover
test also is a screening examination for strabismus. The child focuses on an object
with both eyes and the examiner covers one eye. Strabismus is suggested when the
uncovered eye deviates to focus on the object. Strabismus should be referred to a
pediatric ophthalmologist as soon as it is detected, as early intervention results in a
lower incidence of amblyopia. After the age of 3, most children can be tested for
visual acuity using a Snellen chart, modified with a“tumbling E” or pictures, instead
of letters.

Other screening tests may be recommended for high-risk children. Tuberculosis
('TB) screening is recommended for children who were born or live in a region of
high TB prevalence or who have close contact with someone known to have TB.
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TABLE 5-3 - FIRST-TIME LIPID SCREENING RECOMMENDATIONS

Perform first-time lipid screening in children and adolescents if:
» Family history of dyslipidemia
« Family history of premature (men <55 years or women <65 years) cardiovascular disease or
dyslipidemia
+ Unknown family history
» Other cardiovascularrisk factors:
Overweight (BMI >85th percentile and <95th percentile)
Obese (BMI >95th percentile)
Hypertension (blood pressure >95th percentile)
Cigarette smoking
Diabetes mellitus

Data from Daniels SR, Greer FR. Lipid screening and cardiovascular healith in childhood. Pediatrics. 2008;122(1):198-202.

The Mantoux test (an intradermal injection of PPD tuberculin) is the screening
test of choice. In accordance with the National Heart, Lung and Blood Institute
(NHLBI), the American Heart Association (AHA), and AAP recommend univer-
sal screening of high cholesterol for all children at least one time between the ages
of 9 and 11 and again between 17 and 21. Screening for hyperlipidemia should
begin at age 2 in children with a family history of hyperlipidemia, premature car-
diovascular disease, or other risk factors (Table 5-3).

With early childhood caries being one of the most prevalent chronic conditions
during childhood, it is important to discuss good oral hygiene and the establish-
ment of a dental home during well-child visits. At the 4-month visit, sources of
systemic fluoride should be assessed. One of the most effective tools to prevent
teeth decay is systemic fluoride. If there are concerns with the amount of fluoride
in drinking water supplies, especially well water, appropriate testing should be per-
formed. At 6 months, infants should begin to receive appropriate topical (fluoride
toothpaste) and systemic fluoride. By the 12-month visit, each appointment should
include a complete dental screening during the physical examination and reassur-
ance that the child has a regular source of dental care. The American Academy of
Pediatric Dentistry recommends that all children see a dentist by 12 months.

Anticipatory Guidance

A primary feature of the well-child visit should be education of the patient and family
on issues that promote health and prevent illness, injury, or death. This anticipatory
guidance should be focused and age appropriate. The use of preprinted handouts can
reinforce issues discussed in the office, address issues that could not be discussed
because of time limitations, and allow for the parent to review the information as
needed at home. Subjects that should routinely be addressed include injury preven-
tion, nutrition, development, discipline, exercise, mental health issues, and the need
for ongoing care (eg, immunization schedules, future well-child visits, dental care).
During the well-child examination, it is important to evaluate how much time is
spent watching television, using the computer, and playing video games. Screen
time should be limited to 1 to 2 hours or less daily. The number and quality of sleep
should be asked at each visit. Abnormalities in sleep should be further investigated
and managed appropriately.
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Accidents and injuries are the leading cause of death in children older than 1 year.
Accidents involving motor vehicles, both traffic and pedestrian accidents, are the
leading cause of these accidental deaths. All states now require the use of car safety
seats for children, although the regulations vary from state to state. The general
recommendation is that a child should be in the back seat of the vehicle whenever
possible. If there is no back seat, the child should only ride in the front seat if there
is no air bag or if the air bag can be disabled. A child should sit in a rear-facing car
seat until the child is 2 years old or has reached the masimum height or weight limit
of the rear-facing seat. When the child weighs more than 40 Ib, the child may use
a booster-type seat along with the lap and shoulder seatbelts. The child can stop
using the booster when he or she can sit with his or her back squarely against the
back of the seat with the legs bent at the knees over the front of the seat. The child
usually will need to be at least 4 ft 9 in in height and 8 to 12 years of age to meet
these requirements. No child should ride in the front seat unless they are 13 years
or older and meet height and weight requirements.

According to the CDC, the top three causes of death in infants younger than
1 year are congenital abnormalities, short gestation, and sudden infant death syn-
drome (SIDS). The Back-to-Sleep campaign advises parents to place their infant
on the infant’s back—not abdomen or side—when the infant is put down to sleep,
as this reduces the risk of dying of SIDS. In addition, the infant should be placed
on a firm mattress with nothing else in the crib—this includes pillows, positioning
devices, and toys. Heavy coverings and soft mattresses have been associated with
an increased risk of SIDS.

As children get older, anticipatory guidance on other safety issues become
important. As children learn to crawl and walk, stairwells should be blocked to
reduce the risk of injuries from falling. Cleaning supplies, medications, and other
potential poisons need to be stored safely out of reach of children, preferably in
locked cabinets. Similarly, firearms should be stored safely, preferably unloaded
and in locked cabinets or safes. Parents should be counseled on keeping matches
and lighters in a safe place out of the reach of children. Older children should
be advised regarding the importance of wearing a helmet while riding a bicycle,
skateboard, scooter, or other similar vehicle. The National Highway Traffic Safety
Administration recommends that in addition to helmets, bicyclists should wear
clothing that is right and reflective, ride with the flow of traffic and obey all traffic
laws. All families should be advised to have smoke detectors throughout the home,
especially in rooms where people sleep, and to keep the hot water heater set at or
below 120°F to reduce the risk of scald injuries. The AAFP recommends that all
caregivers be trained in cardiopulmonary resuscitation. When a pool or hot tub
is accessible to children, a nearby telephone with emergency contacts should be
at poolside. All children under the age of 4 should have supervision within arm’s
length at all times.

Nutrition is another important area of anticipatory guidance. Infants younger
than 1 year should be breast-fed or receive an iron-containing formula. Cereals,
other baby foods, and water can be introduced between 4 and 6 months. Whole
cow’s milk is introduced at 12 months and continued until at least the age of 2,
before considering changing to reduced fat milk.
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Immunizations

Ensuring that each child has received the child’s age-appropriate immunizations
is a key component of each well-child visit. The child’s immunization status also
should be reviewed at acute care visits. Minor illnesses, even those causing low-
grade fevers, are not contraindications to vaccinating children, allowing an acute
care visit to be an excellent opportunity to provide this service. True contraindi-
cations to providing a vaccination include a history of an anaphylactic reaction to a
specific vaccine or vaccine component or a severe illness, with or without a fever. The
recommended childhood vaccination schedule (Figure 5—-1) and catch-up sched-
ules for children who are either completely unimmunized or who have missed
doses of the recommended vaccines are published by the CDC.

COMPREHENSION QUESTIONS

5.1 A 7-month-old male infant is brought into the office for a possible ear infec-
tion. In assessing the infant’s posture, you note that he is not able to sit very
well without support. You also obsetve other fine motor skills and speech.
Which of the following is the most accurate statement?

A. By 3 months, a child should be able to sit up without support.

B. By 6 months, a child should be able to transfer objects from one hand to
another.

C. By 9 months, a child should be able to walk.
D. By 12 months, a child should be able to put two words together.
5.2 A 5-year-old child presents to your clinic for a school physical. The child

weighs 42 1b and is up-to-date on his immunizations. Which of the following
anticipatory guidances is most appropriate for a child at this age?

A. He should ride in a rear-facing car seat in the back seat of the vehicle.
B. Heshouldride in a forward-facing car seat in the back seat of the vehicle.
C. Heshould ride in a forward-facing car seat in the front seat of the vehicle.
D. Heshould ride in a booster seat in the back seat of the vehicle.

5.3 A 4-month-old infant is brought into the family physician’s office for routine

checkup and immunizations. Which of the following vaccines is routinely rec-
ommended at this time?

A. Diphtheria, tetanus, and acellular pertussis (DTaP)
B. Oral polio vaccine (OPV)

C. Measles, mumps, rubella (MMR)

D

. Varicella
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5.4 A 5-year-old child is brought into the pediatrician’s office for immunization

and physical examination. The mother is concerned that her child is a little
“under the weather”, Which of the following is a contraindication to vaccinat-
ing the child?

A. Acute otitis media with a temperature of 100°F requiring antibiotic
therapy

B. Previous vaccination reaction that consisted of fever and fussiness that
lasted for 2 days

C. History of an allergic reaction to penicillin

D. Previous vaccination reaction that consisted of wheezing and hypotension

ANSWERS

5.1 B. It is critical to understand the normal milestones for gross motor, fine

motor, speech, and social categories. Delay in one or more areas can indicate
problems which if addressed can alleviate long-term issues. Most 6-month-old
infants would be expected to sit without support. They would also be expected
to transfer objects from one hand to the other, roll from a prone to supine posi-
tion, babble, and recognize strangers.

5.2 D. A child who is older than 2 years may sit in a forward-facing car seat in the

back seat of the car. A child who weighs more than 40 Ib is usually big enough
to use a booster seat, also in the back seat of the car.

5.3 A.DTaP is routinely recommended at 2, 4, 6, 12 to 18 months, and 4 to 6 years.

Oral polio vaccination is no longer routinely recommended in children; the
inactivated, injectable polio vaccine is recommended in its place and is recom-
mended at 2, 4, 6 to 18 months, and 4 to 6 years. MMR and varicella vaccination
are recommended at 12 to 15 months and 4 to 6 years.

5.4 D. A previous anaphylactic reaction is a true contraindication to vaccination.

Minor illnesses or vaccination reactions, even with fever, are not contraindica-
tions. Penicillin is not a component of vaccines and history of allergy to this
medication is not a contraindication.

CLINICAL PEARLS

» True contraindications to providing vaccinations are rare; acute care visits
are an excellent opportunity to provide childhood vaccinations.

» SIDS is the leading cause of death in infants younger than 1 year. Parents
should place their children on their “Back-to-Sleep".
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A 35-year-old woman with a history of asthma presents to your office with symp-
toms of nasal itching, sneezing, and rhinorrhea. She states she feels this way most
days but her symptoms are worse in the spring and fall. She has had difficulty
sleeping because she is always congested. She states she has taken diphenhydr-
amine (Benadryl) with no relief. She does not smoke cigarettes and does not have
exposure to passive smoke but she does have two cats at home. On examination,
she appears tired but is in no respiratory distress. Her vital signs are temperature,
98.8°F; blood pressure, 128/84 mm Hg; pulse, 88 beats/min; and respiratory rate,
18 breaths/min. The mucosa of her nasal turbinates appears swollen (boggy) and
has a pale, bluish-gray color. Thin and watery secretions are seen. No abnormali-
ties are seen on ear examination. There is no cervical lymphadenopathy noted
and her lungs are clear.

» What is the most likely diagnosis?
» What is your next step?
» What areimportant considerations and potential complications of management?
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ANSWERS TO CASE 6:
Allergic Disorders

Summary: A 35-year-old asthmatic woman complains of chronic nasal congestion
that is worse in the spring and the fall.

o Most likely diagnosis: Allergic rhinitis.

o Next step in management of this patient: Treatment with antihistamines, decon-
gestants, or intranasal steroids. These treatments can also be used in combina-
tion with each other. First-line treatment is intranasal corticosteroids for mild
to moderate disease. With moderate to severe allergic rhinitis, antihistamines

and decongestants should be added.

e Considerations and possible complications of therapy: Recognition and reduc-
tion of potential allergen exposure will yield more success in management
than pharmacotherapy alone. Excessive use of topical decongestants can cause
rebound congestion.

ANALYSIS
Objectives

=

. Understand the inflammatory nature of allergic rhinitis.
2. Recognize physical examination findings consistent with allergic rhinitis.

3. Develop an approach to the management of allergic rhinitis, including the
roles of pharmacotherapy and reduction of allergen exposure.

4, Recognition and management of asthma.

5. Identification of essential features and treatment of anaphylaxis.

Considerations

This patient presents with a classic history of allergic rhinitis. Her history of itchy
eyes, nasal congestion and discharge, and seasonal in nature (worse in spring and
fall) are all consistent with allergic rhinitis. Her examinations are also consistent
with the diagnosis. The mucosa of her nasal turbinates appears swollen (boggy)
and has a pale, bluish-gray color. Thin and watery secretions are seen. The best
therapy for this condition is avoidance of allergens, but due to the probable allergy
to pollen, this can be very difficult. Nasal corticosteroids offer the most consistent
symptomatic relief.
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" APPROACH TO:
Allergic Disorders

DEFINITIONS

ALLERGIC RHINITIS: Inflammation of the nasal passages caused by immuno-
globulin E (IgE)—mediated response to airborne substances.

ANAPHYLAXIS: Rapidly progressing, life-threatening allergic reaction, mediated
by IgE immediate hypersensitivity reaction.

CLINICAL APPROACH
Background

Rhinitis is inflammation of the nasal membranes and is characterized by any com-
bination of the following: sneezing, nasal congestion, nasal itching, obstruction,
pruritus, and rhinorrhea. The eyes, ears, sinuses, and throat can also be involved.
Allergic rhinitis is the most common cause of rhinitis, occurring in up to 30% of
adults and 40% of children.

Pathophysiology

Allergic rhinitis involves inflammation of the mucous membranes of the nose, eyes,
eustachian tubes, middle ear, sinuses, and pharynx. Inflammation of the mucous
membranes is characterized by a complex interaction of inflammatory mediators
but, ultimately, is triggered by an IgE-mediated response to an extrinsic protein.

In susceptible individuals, exposure to certain foreign proteins leads to aller-
gic sensitization, which is characterized by the production of specific IgE directed
against these proteins. This specific IgE coats the surface of mast cells, which are
present in the nasal mucosa. When the specific allergen is inhaled into the nose, it
can bind to the IgE in the mast cells, leading to the delayed release of a number of
mediators.

Mediators that are immediately released include histamine, tryptase, chymase,
and kinase. Mast cells quickly synthesize other mediators, including leukotri-
enes and prostaglandin D,. Symptoms can occur quickly after exposure. Mucous
glands are stimulated, leading to increased secretions. Vasodilation occurs, caus-
ing congestion. Stimulation of sensory nerves leads to sneezing and itching. Other
symptoms include the redness and tearing of eyes, postnasal drip, and ear pressure.

Over the next 4 to 8 hours, these mediators, through a complex interplay of
events, recruit neutrophils, eosinophils, lymphocytes, and macrophages to the
mucosa. These inflammatory cells cause more congestion and mucus production
that may persist for hours or days. Systemic effects, including fatigue, sleepiness,
and malaise, can result from the inflammatory response as well.

History

Obtaining a detailed history is important in the evaluation of allergic rhinitis, as
specific triggers may be identified. Evaluation should include the nature, duration,
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and time course of symptoms. The recent use of medications is another important
consideration as is a family history of allergic diseases, environmental exposures,
and comorbid conditions.

Part of the history should include the time pattern of symptoms and whether
symptoms occur at a consistent level throughout the year (perennial rhinitis), only
occur in specific seasons (seasonal thinitis), a combination of the two, or in relation
to a workplace (occupational rhinitis). Trigger factors such as exposure to pollens,
mold spores, specific animals, or cleaning of the house can sometimes be identified.
Irritant triggers such as smoke, pollution, and strong smells can aggravate symp-
toms of allergic rhinitis. Response to treatment with antihistamines supports the
diagnosis of allergic rhinitis,

Symptoms

Symptoms that can be associated with allergic rhinitis include sneezing, itching
(of nose, eyes, or ears), thinorrhea, postnasal drip, congestion, anosmia, headache,
earache, tearing, red eyes, and drowsiness.

Physical Examination

Common findings on examination include “allergic shiners,” which are dark circles
around the eyes related to vasodilation or nasal congestion. The “nasal crease” can
be seen in some cases. It is a horizontal crease across the lower half of the bridge of
the nose caused by repeated upward rubbing of the tip of the nose by the palm of
the hand (“allergic salute”).

Examination of the nose may reveal mucosa of the nasal turbinates to be swollen
(boggy) and have a pale, bluish-gray color. Assessment of the character and quantity
of nasal mucus may be helpful in ascertaining a diagnosis. Thin and watery secre-
tions are frequently associated with allergic rhinitis, whereas thick and purulent
secretions are usually associated with sinusitis. The characteristic of the mucous is
not always diagnostic, as thick, purulent, colored mucus can also occur with allergic
rhinitis.

The nasal cavity should be inspected for growths such as polyps or tumors. Pol-
yps are firm, gray masses that are often attached by a stalk, which may not be
visible, After spraying a topical decongestant, polyps do not shrink, whereas the
surrounding nasal mucosa does shrink. Examine the nasal septum to look for any
deviation or septal perforation that may be present as a consequence of chronic
rhinitis, granulomatous disease, cocaine abuse, prior surgery, topical decongestant
abuse, or, rarely, topical steroid overuse.

Otoscopy should be performed to look for tympanic membrane retraction,
air-fluid levels, or bubbles. Performing pneumatic otoscopy can be considered to
look for abnormal tympanic membrane mobility. These findings can be associated
with allergic rhinitis, particularly if eustachian tube dysfunction or secondary otitis
medjia is present. Ocular examination may reveal findings of injection and swelling
of the palpebral conjunctivae, with excess tear production. Dennie-Morgan lines
(prominent creases below the inferior eyelid) are associated with allergic rhinitis.

“Cobblestoning” of the posterior pharynx is often observed. This is caused by
the presence of streaks of lymphoid tissue on the posterior pharynx. Tonsillar
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hypertrophy can also be seen. The neck should be examined for the presence of
lymphadenopathy. The respiratory system must be examined for findings consis-
tent with asthma. These include wheezing, tachypnea, and a prolonged expiratory
phase of respiration.

CAUSES OF ALLERGIC RHINITIS

The causes of allergic rhinitis can differ depending on whether the symptoms
are seasonal, perennial, or sporadic/episodic. Some patients are sensitive to mul-
tiple allergens and can have perennial allergic rhinitis with seasonal exacerbations.
Although food allergy can cause rhinitis, particularly in children, it is rarely a cause
of allergic rhinitis in the absence of gastrointestinal or skin symptoms. Seasonal
allergic rhinitis is commonly caused by allergy to seasonal pollens and outdoor
molds.

Pollens (Tree, Grass, and Weed)

Tree pollens, which vary by geographic location, are typically present in high
counts during the spring, although some species produce their pollens in the fall.
Grass pollens also vary by geographic location. Most of the common grass species
are associated with allergic rhinitis. A number of these grasses is cross-reactive,
meaning that they have similar antigenic structures (ie, proteins recognized by spe-
cific IgE in allergic sensitization). Consequently, a person who is allergic to one
species is also likely to be sensitive to a number of other species. The grass pollens
are most prominent from the late spring through the fall, but can be present year-
round in warmer climates.

Weed pollens also vary geographically. Many weeds, such as short ragweed, a
common cause of allergic rhinitis in much of the United States, are most prominent
in the late summer and fall. Other weed pollens are present year-round, particularly
in warmer climates.

Perennial allergic rhinitis is typically caused by allergens within the home, but
can also be caused by outdoor allergens that are present year-round. In warmer
climates, grass pollens can be present throughout the year. In some climates, indi-
viduals may be symptomatic because of trees and grasses in the warmer months
and molds and weeds in the winter.

House Dust Mites

In the United States, two major house dust mite species are associated with allergic
rhinitis. These mites feed on organic material in households, particularly the skin
that is shed from humans and pets. They can be found in carpets, upholstered fur-
niture, pillows, mattresses, comforters, and stuffed toys. Exposure can be reduced
by methods such as carpet removal; however, current studies have not found any
benefit to using mite-proof mattresses or pillow covers.

Animals

Allergy to indoor pets is a common cause of perennial allergic rhinitis. Cat and dog
allergies are encountered most commonly in clinical practice. However, allergies
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have been reported to occur with most of the furry animals and birds that are kept
as indoor pets. Although cockroach allergy is most frequently considered to be
a cause of asthma, particularly in the inner city, it can also cause perennial aller-
gic rhinitis in infested households. Rodent infestation may also be associated with
allergic sensitization.

TREATMENT

The management of allergic rhinitis consists of four major categories of treat-
ment: patient education, allergen avoidance, pharmacologic management, and
immunotherapy. All aspects of treatment are more successful when exposure
to allergens is decreased. Recommendations for treatment are primarily based
on symptoms and patient’s age. Pharmacotherapy can involve the use of anti-
histamines, decongestants, intranasal corticosteroids, and, in severe cases, systemic
corticosteroids.

Antihistamines competitively antagonize the receptors for histamine, which is
released from mast cells. This reduces the production of symptoms mediated by the
release of histamine. “First-generation” antihistamines including diphenhydramine,
chlorpheniramine, and hydroxyzine are inexpensive and available over the counter.
Side effects include sedation and the anticholinergic effects of dry mouth, dry eyes,
blurred vision, and urinary retention; therefore, their use should be monitored
in sensitive populations, such as the elderly. “Second-generation” antihistamines,
including loratadine, desloratadine, fexofenadine, azelastine, and cetirizine, have
a lower incidence of sedation and anticholinergic side effects, therefore are pre-
ferred over first-generation antihistamines. Caution should be used with cetirizine
because sedative side effects can occur at recommended doses. Oral antihistamines
begin to take effect within 15 to 30 minutes after ingestion and are best used in
persons with mild and intermittent symptoms.

Corticosteroid nasal sprays are the most effective treatment and first-line ther-
apy for the long-term management of mild to moderate persistent symptoms of
allergic rhinitis. They reduce the production of inflammatory mediators and the
recruitment of inflammatory cells. Systemic absorption of the steroid is relatively
low, reducing the risk of complications associated with the chronic use of systemic
corticosteroids. Side effects include nosebleeds, nasal irritation, and rarely nasal
septum perforation. Maximal effectiveness is achieved after 2 to 4 weeks of use.

Decongestants, either given orally or intranasally, can be used to provide symp-
tomatic relief of nasal congestion. These O-adrenergic agonist agents constrict
blood vessels in the nasal mucosa and reduce the overall volume of the mucosa.
Common decongestants include pseudoephedrine and phenylephrine. Oral decon-
gestants can cause tachycardia, tremors, and insomnia. Rebound hyperemia and
worsening of symptoms can occur with chronic use or upon discontinuation of
nasal decongestants. Caution should be used in the elderly, young children, during
the first trimester of pregnancy and individuals with cardiac arrhythmias, glau-
coma, or hyperthyroidism.

Leukotriene inhibitors (zafirlukast, montelukast, zileuton) are indicated both
for allergic rhinitis and for maintenance therapy for persistent asthma. They are
particularly useful in patients with both asthma and allergies or in those whose
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asthma may be triggered by allergens. These medications can be taken alone or in
combination with antihistamines.

Oral corticosteroids are potent inhibitors of cell-mediated immunity. The use
of systemic steroids is limited by adverse effects, including suppression of the
hypothalamic-pituitary-adrenal axis and hyperglycemia. Long-term use can lead
to peptic ulcer formation, increased susceptibility to infection, poor wound heal-
ing, and the reduction of bone density. Because of these significant risks, systemic
steroids are used only for severe allergies unresponsive to other pharmacologic
modalities or a diagnosis of nasal polyposis. Oral steroids should be used in the
lowest effective dose for the shortest possible time.

Desensitization therapy is frequently attempted in patients who remain symp-
tomatic despite maximal medical therapy. Skin allergy testing is used to detect reac-
tivity against specific antigens. The next step is to inject the patient with highly
diluted concentrations of this antigen. The concentration of the antigen(s) in the
injection is gradually increased, in an effort to reduce the patient’s inflammatory
response to the antigen(s). Injections are typically given weekly or biweekly. This
process is expensive, time-consuming, and requires numerous injections. Patients
and physicians must be prepared to address severe, even anaphylactic, reactions that
may occur during the process.

ANAPHYLAXIS, URTICARIA, AND ANGIOEDEMA

Urticaria is characterized by large, irregularly shaped, pruritic, erythematous
wheals. Angioedema is painless, deep, subcutaneous swelling that often involves the
periorbital, circumoral, and facial regions. Anaphylaxis is a systemic reaction with
cutaneous symptoms that is associated with dyspnea, visceral edema, and hypoten-
sion. Insect bites or stings, foods, and medications are the most common culprits
of anaphylactic reactions. The manifestations of anaphylaxis include hypotension
or shock from widespread vasodilation, respiratory distress from bronchospasm or
laryngeal edema, gastrointestinal and uterine muscle contraction, and urticaria and
angioedema.

At the first suspicion of anaphylaxis, aqueous epinephrine 1:1000, in a dose of 0.2
to 0.5 mg, is injected subcutaneously or intramuscularly. Repeated injections can be
given every 5 to 15 minutes when necessary. Epinephrine administration increases
peripheral resistance by causing immediate vasoconstriction. Airway obstruction
and vascular collapse improve due to the inotropic properties of epinephrine on
the heart and bronchodilator effects on the lungs. Rapid intravenous infusion of
large volumes of fluids (saline, lactated Ringer solution, plasma or plasma expand-
ers) is essential to replace loss of intravascular plasma into tissues. Airway obstruc-
tion may be caused by edema of the larynx or by bronchospasm. In addition to
securing the airway, oxygen therapy should be provided. Endotracheal intubation
may be required. Antihistamines may be useful as adjuvant therapy for alleviat-
ing cutaneous manifestations of urticaria or angioedema and pruritus. Caution is
recommended with antihistamine use given the sedative effects, which could be
problematic in compromised patients. Systemic corticosteroids can be beneficial,
but should not be used as first line due to its delayed onset of action. All patients
with anaphylaxis should be monitored for a period of time, for example, 24 hours.
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CONJUNCTIVITIS

Conjunctivitis is an infection of the palpebral and/or bulbar conjunctiva. It is the
most common eye disease seen in community medicine. Most cases are caused by
bacterial or viral infection. Other causes include allergy and chemical irritants. The
mode of transmission of infectious conjunctivitis is usually direct contact to the
opposite eye or to other persons via fingers, towels, or handkerchiefs.

The organisms isolated most commonly in bacterial conjunctivitis are Staphy-
lococcus, Streptococcus, Haemopbhilus, Moraxella, and Pseudomonas. There is no
blurring of vision and only mild discomfort. In severe cases, immunocompromised
patients, contact lens wearers, and those who failed initial treatment, examination of
stained conjunctival scrapings and cultures are recommended. The disease is usu-
ally self-limited, lasting about 10 to 14 days if untreated. A sulfonamide instilled
locally three times daily will usually clear the infection in 2 to 3 days.

Epidemic keratoconjunctivitis (pink eye) is highly contagious and spread by
person-to-person contact or fomites. The most common cause is adenovirus. It is
usually associated with pharyngitis, fever, malaise, and preauricular lymphadenopa-
thy. Locally, the palpebral conjunctiva is red with a copious watery discharge and
scanty exudates. Symptomatic treatment includes ocular decongestants, artificial
tears, and cool or warm compresses to reduce the discomfort of the associated lid
edema. Weak topical steroids may be necessary to treat the corneal infiltrates. The
disease usually lasts at least 2 weeks.

Noninfectious causes of conjunctivitis include allergic and chemical irritants.
Symptoms of allergic conjunctivitis include itching, tearing, redness, stringy dis-
charge, and sometimes photophobia. In addition to avoiding the irritant, treat-
ment can include the use of oral antihistamines or topical antihistamine or anti-
inflammatory eye drops.

COMPREHENSION QUESTIONS

6.1 A 30-year-old man has both mild persistent asthma and chronic environmen-
tal allergies. Which of the following medications is indicated for the manage-
ment of this patient’s conditions?

A. Inhaled albuterol (short-acting B-adrenergic agonist)
B. Intranasal fluticasone (corticosteroid)

C. Oral montelukast (leukotriene modifier)
D.

Oral cetirizine (second-generation antihistamine)
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6.2 A 12-year-old boy presents with eye itching and redness. He has clear drainage
from his eyes but no crusting. Examination today is normal except for mildly
injected conjunctiva bilaterally. Which of the following is the most appropriate
treatment?

A. Antibiotic eye drops

B. Ophthalmology consultation
C. Anti-inflammatory eye drops
D. Oralleukotriene inhibitor

6.3 A 56-year-old man presents to his physician with symptoms consistent with
allergic rhinitis. His past medical history is positive for benign prostatic hyper-
plasia. He continues to work in a warehouse as a forklift operator. Which of
the following medications should be used to treat this patient?

A. Diphenhydramine
B. Hydroxyzine
C. Chlorpheniramine

D. Fexofenadine
ANSWERS

6.1 C.Montelukastis indicated for both the management of persistent asthma and
chronic allergies. Nasal steroids and oral antihistamines are indicated only for
allergies.

6.2 C. This patient has allergic conjunctivitis. Topical anti-inflammatory drops are
appropriate therapy. Other options would include topical or oral antihista-
mines. The other therapies listed are not appropriate in this condition.

6.3 D. The second-generation antihistamines, such as fexofenadine, are less sedating
and have fewer anticholinergic side effects than the first-generation antihista-
mines. They would be a better choice for someone who operates heavy machin-
ery and has benign prostatic hyperplasia. However, they are no more effective at
symptom relief than the first-generation antihistamines listed eatlier.

CLINICAL PEARLS

» The management of allergic rhinitis consists of four major categories of
treatment: patient education, allergen avoidance, pharmacologic man-
agement, and immunotherapy.

» At the first suspicion of anaphylaxis, aqueous epinephrine 1:1000 in a
dose of 0.2 to 0.5 mL (0.2-0.5 mg) is injected subcutaneously or intramus-
cularly. The airway should always be assessed and patient intubated if
necessary to secure breathing.
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A 55-year-old man comes into your office for follow-up of a chronic cough. He
also complains of shortness of breath with activity. He reports that this has been
getting worse over time. As you are interviewing the patient, you note that he
smells of cigarette smoke. Upon further questioning, he reports smoking 1 pack
of cigarettes per day for the past 35 years and denies ever being advised to quit.
On examination, he is in no respiratory distress at rest, his vital signs are normal,
and he has no obvious signs of cyanosis. His pulmonary examination is notable for
reduced air movement and faint expiratory wheezing on auscultation.

» What would you recommend to this patient?
» What interventions are available to aid with smoking cessation?
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ANSWERS TO CASE 7:
Tobacco Use

Summary: A 55-year-old man with a 35-pack-year history of smoking presents
with a chronic cough and progressively worsening dyspnea.,

o Recommendations to this patient: This patient should be advised to quit smok-
ing; one strategy, using the 5 A, is discussed below.

o Interventions available to help with smoking cessation: Counseling to quit
smoking along with pharmacologic assistance with bupropion, varenicline, or
nicotine replacement.

ANALYSIS
Objectives

1. Know the many medical conditions and complications related to tobacco use.

2. Develop a framework for the discussion of tobacco use and promotion of
smoking cessation.

3. Know the currently available pharmacologic agents that are used to aid in
smoking cessation.

Considerations

This is a 55-year-old man with a long history of smoking who presents with a
chronic cough and worsening dyspnea. The most important first steps are to
address the airway and breathing, and ensure that there is no respiratory emer-
gency. Assessment of the patient’s air movement, oxygenation, and degree of
respiratory distress are important. After evaluating his condition and ascertaining
whether it is chronic lung disease or an exacerbation such as bronchitis superim-
posed on chronic obstructive pulmonary disease (COPD), therapy may be enacted.
Bronchodilator therapy, antibiotic therapy depending on the character of the spu-
tum, and the chest radiograph findings are typically used. One critical component
to therapy includes smoking cessation. Physician intervention is paramount, and the
use of adjuvant therapies helps to increase the success.

APPROACH TO:
Tobacco Cessation

DEFINITIONS

PREGNANCY CATEGORY B: Food and Drug Administration (FDA) category for
use of a medication in pregnancy in which animal studies have shown no harm to
a fetus but human studies are not available or animal studies have shown harm to a
fetus but studies in pregnant women have not shown harm.
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PREGNANCY CATEGORY C: Animal studies have shown adverse fetal effects
and there are no adequate studies in humans or no animal studies have been con-
ducted and there are no adequate studies in humans.

PREGNANCY CATEGORY D: Human studies have shown potential adverse fetal
effects; however, the benefits of therapy may outweigh the potential risks.

CLINICAL APPROACH

Tobacco use is the single greatest cause of preventable death. It is responsible for
increased death rates from cancer, cardiac, cerebrovascular, and chronic pulmonary
disease. Approximately, 18% of the adult population reported smoking in 2012
and over 480,000 deaths per year are a result of tobacco use. Smoking also affects
the health of those in close contact with people who smoke. Each year, 41,000
deaths from cancer and heart disease in nonsmokers are attributable to secondhand
smoke, Secondhand smoke increases a nonsmoker’s risk of lung cancer up to 30%.
Data pooled in 2010 by the CDC showed nearly 11% of pregnant women reported
tobacco use. Smoking in pregnancy is associated with prematurity, intrauterine
growth restriction, stillbirth, spontaneous abortion, and infant death. Smoking
cessation reduces all of these risks. However, despite this evidence, it is difficult
for smokers to quit. Health-care providers are important in the effort to reduce
tobacco use and its related disease burden.

Research indicates that physician intervention, even in brief encounters, increases
tobacco cessation rate. Furthermore, cessation rates increase with increased phy-
sician time and frequency of encounters to address tobacco use, but the optimal
duration and frequency has not been defined. The process of discussing tobacco use
and cessation involves several steps; one useful framework is the “five A's”:

o Ask about tobacco use: Ask the patient at each visit about current tobacco use.

o Advise to quit through clear personalized messages: Let the patient know of
his/her specific risks of tobacco use; in the sample case, talk to the patient
about how the persistent cough and dyspnea can be related to the tobacco use
and how cessation might be helpful.

o Assess willingness to quit: Find out the patient’s thoughts about quitting and
if the patient is ready to proceed.

o Assist to quit: Including individual, group, or telephone counseling and phar-
macologic treatment. For the patient that does not desire to quit, provide
interventions that increase future quit attempts (motivational interviewing or
the five Rs enhancing motivation strategy).

o Arrange follow-up and support.

Individuals who fail to quit smoking or those who relapse should be reassessed
using the five A framework. Once a new plan of cessation is in place, patients should
determine a new quit date.

Multiple factors may be part of a patient’s unwillingness to quit. A strategy to
enhance motivation (five R's strategy) includes discussing the specific relevance to the
patient of smoking cessation, risks of ongoing tobacco use, rewards of quitting
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(financial, health, social), roadblocks to quitting (withdrawal, discouragement
because of failed past attempts, enjoyment of smoking), and repetition (readdress-
ing the problem at each visit and reminding patients most people attempt to quit
several times before being successful).

In pregnancy, it has been found to be helpful to discuss specific risks to the
mother and fetus of continued tobacco use. While cessation prior to pregnancy is
ideal, cessation at any time during pregnancy is associated with health benefits for
patient and fetus, so ongoing discussions are encouraged. The pregnant patient will
also need ongoing support to reduce the risk of remission after delivery.

Discussing the symptoms of nicotine withdrawal prior to cessation may
decrease failure rates in nicotine-dependent patients. It is not uncommon for
patients to avoid smoking cessation secondary to a previous experience or fear of
withdrawal symptoms. Common nicotine withdrawal symptoms include mood
changes (irritability, anxiety, frustrated), difficulty concentrating, increased hunger,
and restlessness.

Pharmacologic Therapy

In addition to counseling and reviewing the risks and benefits of quitting, the use
of pharmacologic aids can increase the likelihood of successful smoking cessation
when a patient has decided to quit. There are two broad modalities approved by the
FDA to assist with smoking cessation: nicotine replacement and nonnicotine medi-
cations. Nicotine replacement products include gum, patch, inhaler, nasal spray,
and lozenge. The approved nonnicotine medications are bupropion sustained
release (brand name: Zyban) and varenicline (brand name: Chantix).

Bupropion was the first nonnicotine treatment for smoking cessation approved
by the FDA. It is thought to work by blocking uptake of norepinephrine and/
or dopamine. It is contraindicated in patients with eating disorders, monoamine
oxidase (MAO) inhibitor use in the last 2 weeks, or a history of seizure disorder.
The usual course of treatment is 7 to 12 weeks, but it can be used for up to
6 months as maintenance therapy. This treatment can be used alone or in combina-
tion with nicotine-based treatments. According to a Cochrane Review, individuals
taking bupropion for smoking cessation were two times more likely to quit com-
pared with individuals taking a placebo. Common side effects include insomnia and
dry mouth. Caution should be used in patients with established coronary heart
disease; doses above the recommended amount can be cardiotoxic and lead to wid-
ened QRS complexes and subsequently fatal arrhythmias.

By acting as a partial nicotinic receptor agonist, varenicline increases the rate of
smoking cessation by threefold when compared with placebo. Varencline reduces
cravings for nicotine, reduces nicotine withdrawal symptoms, and blocks some of
the binding of nicotine from cigarettes. Doses are reduced in patients on hemodi-
alysis or with creatinine clearance less than 30 mL/min. Varenicline has been asso-
ciated with neuropsychiatric symptoms including changes in behavior, agitation,
depression, and suicidal behaviors. It should be used with caution in anyone with a
history of psychiatric disorders. Given recent studies showing a possible increased
risk of cardiac events while taking varenicline, caution should be used in people
with coronary artery disease. Common side effects include nausea, trouble sleeping,
and abnormal, vivid, or strange dreams.
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Nicotine replacement therapies as a group increase smoking cessation rates over
placebo by diminishing cravings and reducing nicotine withdrawal. They can be
used in combination therapy, which may increase cessation rates over monother-
apy. Specifically, the combination of a daily nicotine patch and an as-needed nico-
tine replacement therapy (nicotine gum, inhaler, nasal spray, or lozenge) has been
shown to be more effective than the patch alone.

Nicotine gum is available in 2 and 4 mg of nicotine per piece. The patient chews
a piece of the gum until the patient feels a peppery taste in the mouth, “parks”
the gum in a cheek until the sensation goes away, and then chews the gum again
until the peppery sensation returns. The 4-mg dose is recommended for those who
smoke more than 25 cigarettes per day and the 2-mg dose for those who smoke
fewer than 25 cigarettes per day. Common pitfalls include not “parking” the gum (ie,
chewing constantly) and not using enough pieces per day initially. Consider advis-
ing the patient to use the gum on a scheduled basis, rather than as needed, initially,
and then slowly tapering the number of pieces per day. Common side effects, such
as mouth soreness, hiccups, dyspepsia, and jaw ache, often are related to improper
chewing technique.

The nicotine cartridge inhaler is available by prescription and has also been
found to be effective in increasing smoking cessation rates. Each cartridge contains
4 mg of nicotine in 80 inhalations. The recommended dose is 6 to 16 cartridges per
day. The inhaler can be used over several months, with a gradual tapering of the
dose. For the gum, lozenge, and inhaler, acidic beverages (coffee, soda, or juices) can
reduce absorption of the nicotine from the buccal mucosa, so the patient should
avoid ingestion within 15 minutes of use of these products. Common side effects
such as local irritation of the mouth and throat, coughing, and rhinitis usually
declined with continued use.

Another therapeutic option is the nicotine nasal inhaler. The inhaler provides
0.5 mg of nicotine per inhalation and can be used at a starting rate of 1 to 2 doses
per hour, for a maximum of 40 doses per day (5 doses per hour). The inhaler can also
be used over months, with gradual tapering of the dose. Nasal itritation is the most
common side effect. Of all the nicotine replacement products, the inhaler has the
highest peak nicotine level and therefore also has the highest dependency potential.

The nicotine lozenge is available over the counter in 2 and 4 mg nicotine doses.
The 4-mg nicotine lozenge is recommended for those who smoke their first ciga-
rette within 30 minutes of waking and the 2-mg nicotine lozenge is for those who
smoke their first cigarette more than 30 minutes after waking. The patient should
allow the lozenge to dissolve in their mouth without swallowing or chewing. The
recommended dose is 1 lozenge every 1 to 2 hours, not to exceed 20 lozenges a day,
for the first 6 weeks and then a gradual 6 week taper for a total of 12 weeks of treat-
ment. Common side effects include nausea, hiccups, and heartburn.

The nicotine patch is a passive nicotine replacement system, compared to the
other methods outlined above. There are two common over-the-counter forms of
the nicotine patch: Nicoderm CQ, which comes in multiple doses (21, 14, and 7 mg
of nicotine per patch) and are meant to be worn for 24 hours a day, and Nicotrol,
which has 15 mg of nicotine and is meant to be worn for 16 hours a day. The patch
is replaced daily, and consideration should be given to starting with higher-dose
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patches in heavy smokers. Treatment with the patch for fewer than 8 weeks is as
effective as longer treatment periods. The most common side effect is irritation of
the skin at the site of the patch.,

The use of electronic cigarettes (also called, e-cigarettes) for smoking cessation
has gained popularity since introduced to the United States in 2007. These battery
operated devices convert liquid nicotine into a vapor that is inhaled. Depending on
the version of e-cigarettes used, flavors, additives, herbal extracts, or vitamins may
be added and nicotine may or may not be present. Electronic cigarettes are safer
than cigarettes because they are free from carcinogens and tar. It is still unclear
if e-cigarettes are more effective for treating smoking cessation than traditional
nicotine replacement modalities. In effort to halt the increased use of e-cigarettes
among children and adolescents, in 2014, the FDA prohibited the sale of smoke-
less tobacco to individuals younger than 18 years. Caution should be used when
suggesting smokeless tobacco as a means for quitting. Until further research is con-
ducted, more familiar methods should be recommended.

There is insufficient evidence for the effectiveness of pharmacologic therapy to
aid in quitting in the populations of smokeless tobacco users, light smokers (fewer
than 10 cigarettes/d), adolescents, and pregnant women. The nicotine inhaler, nasal
spray, patch, and gum are pregnancy category D drugs. Pregnant smokers should be
encouraged to quit without the use of any pharmacologic agents. However, these
products can be considered for use in the pregnant smoker if counseling is insuf-
ficient to promote cessation, and if, in discussion with the patient, it is determined
that the risks of continued smoking outweigh the risks of the medication. Bupro-
pion and varenicline are pregnancy category C. They have not been studied in preg-
nancy and should only be used if the benefit justifies the potential risk to the fetus.

The United States Preventive Services Task Force (USPSTEF) strongly recom-
mends screening all adults and pregnant patients for tobacco use and offering ces-
sation intervention for those who use tobacco products (Level A recommendation).
For adolescent smokers, counseling has been shown to be effective and counsel-
ing interventions should be provided to aid in quitting (Level B recommendation).
The strongest risk factor for smoking initiation among children and adolescents is
parental smoking.

COMPREHENSION QUESTIONS

7.1 A pregnant woman who smokes 1 pack of cigarettes a day asks for your advice
regarding smoking cessation while she is pregnant. Which of the following
statements is most appropriate?

A. Bupropion is pregnancy category C.

B. Varenicline is pregnancy category B and relatively safe in pregnancy.

C. Nicotine gum delivers a lower and safer dose of nicotine than the nasal
spray.

D. The use of smoking cessation products during pregnancy frequently leads
to adverse outcomes.
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Which of the following statements regarding available treatments for smoking
cessation is accurate?

A. Bupropion can be used in combination with nicotine supplements.

B. Nicotine gum is most effective if chewed continuously, to promote a con-
stant release of the nicotine,

C. Nicotine supplements are most effective when used as needed for with-
drawal symptoms.

D. All of the available agents are more effective when used in combinations
with each other.

Which of the following counseling strategies is most likely to enhance your

patients’ smoking cessation rates?

A. Discuss smoking cessation techniques only with patients who ask for your
advice, as others will resent your suggestions.

B. Emphasize primarily the health risks of smoking,

C. Note in each patient’s chart that you have discussed cessation, so that you
don't repeat the message to the same patient at subsequent visits.

D. Ask about smoking cessation at each encounter.

ANSWERS

7.1

7.2

73

A. Bupropion and varenicline are both pregnancy category C. Pregnant smok-
ers should be encouraged to quit without the use of any pharmacologic agents.
However, pharmacologic aids to increase the rate of smoking cessation dur-
ing pregnancy can be used, after discussion with the patient of the risks and
benefits of the medications and of continued smoking, Cessation of smoking
at anytime during the pregnancy is likely to provide health benefits for the
mother and fetus. Nicotine gum delivers higher doses of nicotine than its nasal
spray counterpart,

A. Bupropion can be used in combination with any of the nicotine supple-
mentation products. The nicotine products can also be used in combination
with each other. Varenicline has not been studied for use with other smoking
cessation agents. Two common pitfalls in using nicotine supplementation are
using supplementation only when having withdrawal symptoms and failing to
use nicotine gum correctly, The gum should be chewed briefly and then parked
in the cheek. It is less effective if chewed continuously.

D. Asking patients about tobacco use is a key to promoting cessation. It is
important to ask each patient at each visit and to be prepared to provide advice
and assistance at anytime.
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CLINICAL PEARLS

» Most smokers require multiple attempts before successfully quitting for
good. Remind your patients of this if they become discouraged in their
efforts.

» Use the five As—Ask, Advise, Assess, Assist, and Arrange follow-up—to
help your patients quit smoking.
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A 16-year-old adolescent girl presents to your office with the complaint of green-
ish vaginal discharge for the past 2 months and the recent onset of lower abdomi-
nal pain. She reports that her last period was about 22 months ago. She is sexually
active with two partners and has never used a condom or any other contraception
with either. On physical examination, she is not febrile with normal blood pressure
and pulse. She has greenish discharge from the cervix with friability and cervicitis.
There is no cervical motion tenderness. Her urine pregnancy test is positive. A cer-
vical sample is positive for Chlamydia and negative for Neisseria gonorrhoeae. Her
rapid plasma reagin (RPR) is nonreactive and an HIV test is negative. The patient is
treated with appropriate antibiotics and counseled concerning safer sex practices.
You also inform the patient regarding her risk for HIV conversion, even though
today’s test was negative. The patient asks if you are going to tell her mother that
she is pregnant and has this infection. You inform the patient that because of
patient confidentiality and ethical considerations you will not disclose this infor-
mation to her mother without her consent. She tells you that she does not want
her mother and boyfriends to know that she is infected.

What should you do?

What should you tell the patient?

What are the ethical considerations?

What are the guidelines for reporting communicable diseases?

>
| 4
| 4
>




94  CASE FILES: FAMILY MEDICINE

ANSWERS TO CASE 8:
Medical Ethics

Summary: The patient is a teen who is pregnant and has a sexually transmitted
infection (STT). She engages in high-risk sexual behaviors.

o What you should do and tell the patient: You must inform the patient that you
have to contact the state health department. The department will contact her
and her partners without disclosing her identity. You might also advise the
patient to cooperate fully with the health department to avoid phone calls or
letters received at home. It is also important to stress to the patient the impor-
tance of protecting her partners by telling them her diagnosis. She may avoid
further exposure if her partner(s) are adequately treated.

o Ethical considerations: Teenage pregnancy, confidentiality, sexually transmitted
infection reporting, and emancipation.

o Guidelines for reporting communicable diseases: The guidelines for reporting
communicable disease vary slightly from state to state. However, there is usu-
ally a formal mechanism for reporting to the state department of health. The
physician may do it himself/herself or may elect to use an agent, such as a nurse
or other medical facility staff member. It is a federal mandate to report com-
municable diseases; failure to do so may result in adverse legal, civil, and even
criminal actions. For example, in the state of Texas, failure to report communi-
cable diseases (HIV/AIDS, gonorrhea, chlamydia, chancroid, and syphilis) is
considered a class B misdemeanor.

ANALYSIS
Objectives

1. Discuss confidentiality and its ethical and legal considerations when treating
adolescent or pregnant adolescent patients.

2. Understand the legal obligations for reporting communicable diseases and
informing partners.

Considerations

There are several considerations involved in this case. The first issue is pregnancy.
In some states, the patient would be considered emancipated. Consequently, legally
she can make decisions regarding her pregnancy-related health care (excluding
abortion in most states) without notice to or the express consent of her parents.
In addition, she has a sexually transmitted infection, which is a reportable condi-
tion; thus the physician or the physician’s agent must report this to the state health
department for surveillance and infection control. She is also very concerned about
informing her partners about the infection. There are also issues of confidentiality.
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" APPROACH TO:
Medical Ethics

DEFINITIONS

EMANCIPATION: Emancipation is a legal process in which a person who is
younger than 18 years petitions the court to have herself/himself declared a legal
adult. Laws for emancipation vary by state. Emancipation ends the parents’ legal
duty to support the minor, and also ends the parents’ right to make decisions about
the minor’s residence, education, health care, and to control the minor’s conduct.
However, this does not include the ability to consume alcohol, use tobacco, or exer-
cise voting rights.

MATURE MINOR DOCTRINE/RULE (JUDICIAL BYPASS): The mature
minor exception to the need for parental consent for medical care is based on the
West Virginia Supreme Court case Belcher v CAMC. Statute and court decisions
in many states may vary. A minor may consent to receive medical care without the
consent of the parents or guardian if deemed “mature” by the judicial system.

CLINICAL APPROACH

According to the Society for Adolescent Medicine, “the overall goal in clinical prac-
tice is to deliver appropriate, high-quality health care to adolescent patients, while
encouraging communication between parents or other trusted adults without
betraying the adolescent’s trust in the health-care professional.” It is very impor-
tant to gain the confidence of adolescent patients because if the patient does not
believe that the health-care provider will keep the patient’s health information con-
fidential, the patient is less likely to seek health care when needed. Confidential
health care should be provided for all adolescent patients; however, the physician
must consider some very important issues: Is the teen self-supporting? Is the minor
mature enough to make his or her own medical care decisions? Would disclosure
without consent harm the patient?

Ethics

Ethical considerations when treating adolescent patients can be complex and one
should use the moral principles of ethics, which include autonomy, beneficence,
nonmaleficence, and justice to guide clinical decisions to maintain confidentiality.
Respect for autonomy should involve respect for the patient’s wishes, choices, and
beliefs when deciding what is best for the patient. It is important to understand
the dynamics of the parent-child relationship and why the teen does not want to
disclose important medical information to parents. This type of dialogue may reveal
very important things about the child’s current situation and help to guide your
decision making., Knowing the intricacies of the family dynamic may also help the
clinician and the patient develop solutions to aid in disclosure of very important
health-related issues.
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Nonmaleficence implies that the physician will do nothing to harm the patient,
which includes emotional and psychological harm. Failure to maintain confidenti-
ality may result in some emotional distress for the patient. Moreover, the physician
should not apply the same moral standards to every patient. Some teens are more
mature than others and the physician should use his or her judgment with each
adolescent patient.

In addition, the treating physician should apply the principle of beneficence,
which requires action to further a patient’s welfare. In other words, do the right
thing for the patient. Maintaining confidentiality may aid in full disclosure of
symptoms, life situations, and so on. Full disclosure of pertinent medical informa-
tion can help the physician provide the most comprehensive care to the patient.

Justice implies the fair and unbiased treatment of the patient regardless of age,
sex, or ethnicity. Consequently, adolescent patients should be given the same level
of care as adults, without having the fear of disclosure, when they are mentally
capable of receiving care.

In most cases, every attempt should be provided to ensure confidentiality. How-
ever, there are instances when it would be in the best interest of the patient to dis-
close medical information. Examples of these situations could include patients with
homicidal or suicidal ideation or serious chemical dependence, and in suspected
cases of abuse, Disclosure of medical information should only be considered when
the life of the adolescent must be protected. It is also important to point out that,
in most cases, adolescents are not responsible for payment of medical services. The
parent or the guardian usually has to assume the responsibility for payment. Thus,
the maintenance of confidentiality in these cases is an issue. Because there are no
clear-cut guidelines in this situation, it is important to encourage open dialogue
between the patient and the patient’s parent. However, in instances when this is not
possible the physician must use his or her own clinical judgment while considering
ethical issues and must act in the best interest of the patient.

Legal Considerations

There are laws in place to protect the confidentiality of health-care information. In
general, the law requires the consent of the parent when health care is provided to
minors; there are, however, exceptions, such as emergencies, care for the “mature
minor,” and when the minor is legally entitled to consent to their own medical
treatment.

Laws that allow minors to consent to medical treatment vary from state to state.
In some states minors are allowed to consent to medical therapy based on status,
such as emancipation, marriage, pregnancy, living apart from parents, and when
given the status of “mature minor.” The mature minor rule was created in 1967 and
is based on the West Virginia Supreme Court case Belcher v CAMC, which allowed
health-care providers to treat a youth as an adult based on an assessment and docu-
mentation of the adolescent’s maturity level. According to this decision, a court
must determine that a minor is deemed mature, which determination is based on
various factors, including age, ability, experience, education and/or training, degree
of maturity and/or judgment exhibited conduct and demeanor, and capacity to
understand the risk and benefits of medical treatment. The process to become a
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mature minor is known as judicial bypass and may vary from state to state. This
exception to parental consent must be received from a court.

In addition, adolescents may consent to medical care if they are considered eman-
cipated. Emancipation implies that a minor must be of a certain age (which var-
ies by state), must live apart from his or her parents, and must be self-sufficient.
Minors are also considered emancipated if they are self-supporting, not living at
home, married, pregnant or a parent, in the military, or declared emancipated by
the judicial system.

In some states, consent to health care may be based on the type of care the
adolescent is seeking. Examples of the types of health-care services that may be
obtained without parental consent may include maternity services, contraceptive
management, treatment and diagnosis of sexually transmitted infections (includ-
ing HIV) or other reportable diseases, treatment of drug or alcohol problems, and
care related to sexual assault or mental health services. These provisions are very
important because they allow the necessary assessment and treatment of important
health-related issues. Moreover, research shows that adolescents are more likely to
seek medical care if confidentiality is protected.

Reportable Diseases

Reporting STIs, HIV, and other reportable illnesses can be stressful for the
patient. This may be particularly stressful for the adolescent. The information may
be reported by the physician or by the physician’s designated appointee. All those
involved in the oversight of blood products, including clinical laboratories or blood
banks, are also required to report STIs and other reportable conditions to the
state’s health department. It is state and federal law that these illnesses be reported
in a timely fashion to the state health department.

In addition, it is mandatory that the information be disclosed to partners. Partner
reporting is a way to control the spread of disease and to ensure prompt and proper
diagnosis and treatment of all those who may be affected. Partner notification can
occur in either of two ways: by patient referral or by the department of health
staff. The patient can contact his/her partner(s) for referral, diagnosis, and treat-
ment. Alternatively, the partner(s) may be notified and counseled by department
of health staff, if the patient is unwilling to inform them. In the setting where a
patient is unwilling to inform his/her partner(s) of a reportable illness that places
the partner(s) at risk, the health-care provider has a legal and ethical obligation to
inform the partner(s) (if known by the provider) that they are at risk.

Teenage Pregnancy and Confidentiality

Issues regarding teenage pregnancy and consent to disclose information regarding
pregnancy are quite controversial. Laws for reporting vary by state and the specif-
ics may become quite daunting. For the purposes of this case, focus is limited to
generalities. One must understand the laws pertaining to this issue in the state in
which he or she practices. In the state of Texas, as may be the case in other states, a
clinician is not required to inform the parents of issues related to the pregnancy of
a minor without the child’s consent, but it is not mandatory for the adolescent to
give consent for a physician to disclose information related to pregnancy to parents.
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However, studies demonstrate that failure to maintain confidentiality in “sensitive”
health-related issues may inhibit appropriate health-care delivery to the adolescent.

In Texas, the law does not allow state funds to be used for contraception without
the consent of the parent. Moreover, in most states, an adolescent younger than 18
years cannot give consent to abortion services without the consent and/or notifica-
tion of one or both parents. This issue has been the subject of political debate for
many years. Proponents of mandatory consent laws believe that it is in the best
interest of the minor for her parent(s) or guardian to be informed of her pregnancy
and decision to obtain abortion services, stating that by doing so, communication
among adult and child may be improved.

Opponents of these laws, however, see them as a threat to the well-being of
young women by forcing them to seek abortion services from unlicensed facili-
ties, crossing state lines to obtain abortions, and increasing medical risk. The risk
to young women may be increased by enforcing mandatory wait periods. Young
women are at greater risk of having abortions later in the pregnancy.

Currently, only twelve states and the District of Columbia do not require consent
from and/or notification to parents to obtain abortion services. In a state in which
consent is required, there are some legal alternatives for young women. For example,
if an adolescent is considered emancipated, then consent from parents or guardians
is not required. Waivers of consent (judicial bypass) may also be obtained through
the judicial system.

Emergency contraception (EC) when taken after sexual intercourse can pre-
vent pregnancy by disrupting or delaying ovulation or fertilization. Some states
allow EC to be accessed without a prescription in individuals 17 years and older.
Certain states require that EC be given or offered to sexually assaulted victims in
emergency departments. There are significant discrepancies from state to state and
future changes are expected.

Conclusion

Pregnancy-related care, abortion services, and reportable illnesses are complex
issues and a clinician should seek legal advice when appropriate. However, in gen-
eral, it is preferable to protect the confidentiality of the minor unless it is unrea-
sonable or unsafe to do so. It is also important to educate teens and parents of
the importance of open communication and issues related to confidentiality in
medical care,
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COMPREHENSION QUESTIONS

8.1 A 14-year-old adolescent girl is here to see you for complaints of greenish vagi-
nal discharge. She is sexually active with one partner and does not use con-
doms. You do a culture and find that she has Trichomonas vaginitis. She asks
you not to tell her mother about this diagnosis or that she is sexually active.
Which of the following statements is most accurate regarding disclosure or
nondisclosure of this information to her parents?

8.2

8.3

A,

You can keep this information confidential. However, it is advisable to talk
with the teen about her sexual history and discuss communication issues
between her and her parents.

Since she is a minor, you must disclose this information to her parents.
You can only keep this confidential for today for enhancing therapy, but
then disclosure to the parents must be demonstrated and documented.

You may keep this confidential from the parents but you must call the
partner to notify him of the infection.

In which of the following situations may a physician keep information confi-
dential from parents or other authorities?

A,

The physician finds injuries consistent with physical abuse while exam-
ining a 13 years old, but the patient fears further injury if the abuse is
reported.

A depressed teenager reports a strong desire to kill herself and that she
has secretly obtained a gun that she keeps in her bedroom.

An undocumented immigrant patient has active tuberculosis and fears
deportation if the illness is reported.

A 19-year-old female college student, who is still on her parents’ insurance
plan, reports a consensual sexual relationship with a 35-year-old man and
requests contraception, but does not want her parents to know.

Which of the following is most accurate regarding the term “emancipation” as
it applies to a minor?

A.
B.
C.
D.

Able to vote
Able to purchase and consume alcohol
Able to make their own medical decisions without parental consent

Legally financially independent
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Which of the following statements regarding a minor’s ability to consent for an
abortion is most accurate?

A. Because of medical confidentiality, a minor is able to consent to any medi-
cal therapy she chooses without the consent of her parents or guardian.

B. Although consent requirements for abortion services vary depending on
the state, most states either have some form of required consent for abor-
tion services to minors or a mandatory wait period.

C. There are no states in which a minor can obtain an abortion without the
consent of a parent or guardian,

D. A minor cannot consent to any medical therapy without her parents’
approval unless she has received a court order.

ANSWERS

8.1

8.2

8.3

8.4

A. The law does not require the disclosure of sensitive medical information to
parents, However, in some states it is not forbidden to disclose that informa-
tion. A clinician must use his or her best judgment when deciding whether to
disclose medical information. More importantly, the physician should recog-
nize the importance of confidentiality when treating patients and encourage
open communication between adolescents and parents when it is reasonable
to do so. Partner notification can occur by patient referral or by health depart-
ment staff,

D. All states have laws mandating the reporting of certain conditions, even
if the patient objects. The specific conditions may vary from state to state, so
the physician must be aware of the rules where he/she practices, Child abuse
must be reported to appropriate authorities if suspected in all states, Simi-
larly, certain infections, such as active tuberculosis, must be reported to public
health officials. Active suicidal ideation, especially if there is a plan and access
to agents necessary to implement the plan, may lead the physician to intervene
to prevent the action. Of the scenarios listed, only D does not obligate the
physician to act.

C. Emancipation implies that the patient is able to make decisions regarding
health-related issues but does not give the patient the right to vote, consume
alcohol, or use tobacco products if the patient is not of legal age.

B. The laws regarding the consent for abortion services vary from state to state.
Only 12 states currently allow a minor to have an abortion without the consent
of or notification to parents.
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CLINICAL PEARLS

» Adolescent health care is a complex issue. However, the clinician should
attempt to administer confidential health care to minors seeking care for
sensitive medical issues when it is safe and appropriate to do so.

» Itis very important for clinicians to know the laws regarding consent and
confidentiality when treating adolescent patients of the states in which
they practice.
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A 65-year-old African-American woman presented to the emergency room com-
plaining of worsening shortness of breath and palpitations for about 1 week. She
reports feeling “dizzy” on and off for the past year; the dizziness is associated with
weakness that has been worsening for the past month. She has been feeling “too
tired” to even walk to her backyard and water her flower bed that she used to do
“all the time.” She has been so dyspneic walking up the stairs at her home that she
moved downstairs to the guest room about a week ago. Review of systems is signif-
icant for knee pain, for which she frequently takes aspirin or ibuprofen; otherwise
the review of systems is negative. She has no significant medical history and has
not been to a doctor in several years. She had a normal well-woman examination
and screening colonoscopy about 5 years ago. She occasionally has an alcoholic
drink and denies tobacco or drug use. She is married and is a retired shopkeeper.
On examination, her blood pressure is 150/85 mm Hg; her pulse is 98 beats/min;
her respiratory rate is 20 breaths/min; her temperature is 98.7°F (37.1°C); and her
oxygen saturation is 99% on room air. Significant findings on examination include
conjunctival pallor, mild tenderness with deep palpation in the epigastric and left
upper quadrant (LUQ) region of the abdomen with normal bowel sounds, and no
organomegaly but a positive stool guaiac test. The remainder of the examination,
including respiratory, cardiovascular, and nervous systems, was normal.

» What is the most likely diagnosis?
» What is your next diagnostic step?
» What is the next step in therapy?
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ANSWERS TO CASE 9:
Geriatric Anemia

Summary: A 65-year-old woman with worsening dyspnea on exertion, fatigue,
dizziness, and palpitations. She is found to have conjunctival pallor and guaiac-
positive stool.

o Most likely diagnosis: Anemia secondary to gastrointestinal bleeding; other
considerations should include new-onset angina, congestive heart failure, and
atrial fibrillation.

e Next diagnostic step: A complete blood count (CBC) to evaluate for the ane-
mia. To evaluate for the other conditions on your differential diagnosis list,
you should perform an electrocardiogram (ECG) and cardiac enzymes. A
prothrombin time (PT) and partial thromboplastin time (PTT) to look for
coagulation abnormalities would be helpful as well.

e Next step in therapy: Further workup, including blood transfusion (if needed),
completion of two more sets of cardiac enzymes, and ECGs. A gastroenter-
ology consult for esophagogastroduodenoscopy (EGD) and colonoscopy is
appropriate because of the positive guaiac findings.

ANALYSIS
Objectives

1. Know a diagnostic approach to anemia in geriatrics.

2. Be familiar with a rational workup for anemia of different origins.

Considerations

A 65-year-old woman who has developed worsening dyspnea and palpitations over
1-week period of time needs to be evaluated for cardiac and respiratory problems
despite the gradual onset of symptoms. Specifically, in a postmenopausal woman,
signs and symptoms of angina or acute myocardial infarction may not always have
a typical presentation. That the patient has been feeling weak and has conjunctival
pallor warrants testing for anemia. As evaluation with serial cardiac enzymes and
ECGs is part of the workup, admission into the hospital is appropriate.

Assuming that the initial workup for cardiac and pulmonary causes is negative
and that the hemoglobin and hematocrit levels are low, a thorough evaluation for
the cause of the anemia is necessary. A CBC with peripheral smear, reticulocyte
count, iron studies, vitamin B, ,, and folic acid levels would provide clues to the type
of anemia that this patient has. A gastroenterology consult for possible EGD and
colonoscopy to further investigate the source of gastrointestinal bleeding should be
considered. The presence of epigastric and LUQ pain, along with long-term use of
nonsteroidal anti-inflammatory drugs (NSAIDs), should also raise a flag for test-
ing to rule out a bleeding ulcer.
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The presence of other findings may direct your workup toward other diagnoses.
If this patient was from a developing country, the possibility of intestinal parasites
would need to be considered. If the PT and PT'T were abnormal, gastrointestinal
(GI) bleeding from a coagulopathy or liver disease would be possibilities. Weight
loss, lymphadenopathy, and coagulopathy may warrant evaluation for nongastroin-
testinal malignancies, such as leukemias or lymphomas. In younger patients, sickle
cell disease, thalassemias, glucose-6-phosphate dehydrogenase (G6PD) deficiency,
and other inherited causes of anemia would be on the differential diagnosis list.
These are unlikely to manifest as an initial diagnosis at the age of 65.

APPROACH TO:
Anemia in Geriatric Population

DEFINITIONS

ANEMIA; According to the World Health Organization (WHO), a hemoglobin
level of less than 12 g/dL in women and less than 14 g/dL in men.

NHANES: The National Health and Nutrition Examination Surveys.

CLINICAL APPROACH
Epidemiology

The prevalence of anemia in Americans older than 65 years is estimated at 9% to
45%. There is a wide variation in the rates of anemia in different ethnic and racial
groups, with NHANES data showing the highest rates in non-Hispanicblacks and
lowest rates in non-Hispanic whites. These differences are reportedly a result of
biologic, not socioeconomic, differences. Most studies show the rate of anemia to
be higher in men than women and there is increasing evidence for anemia as an
independent risk factor for increased morbidity and mortality and decreased qual-
ity of life (Level B recommendation).

Clinical Presentation

Fatigue, weakness, and dyspnea are symptoms that are commonly reported by
elderly persons with anemia. These vague and nonspecific symptoms are often
ignored by both patients and physicians as symptoms of “old age.” Anemia may
result in worsening of symptoms of other undetlying conditions. For example, the
reduced oxygen-carrying capacity of the blood as a consequence of anemia may
exacerbate dyspnea associated with congestive heart failure.

Certain signs found on examination may prompt a workup for anemia. Conjunc-
tival pallor is recommended as a reliable sign of anemia in the elderly and commonly
noted in patients with hemoglobin less than 9 g/dL. Other signs may suggest a spe-
cific cause of anemia. Glossitis, decreased vibratory and positional senses, ataxia,
paresthesia, confusion, dementia, and pearly gray hair at an eatly age are signs sug-
gestive of vitamin B, -deficiency anemia. Folate deficiency can cause similar signs,
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except for the neurologic deficits. Profound iron deficiency may produce koilony-
chias (spoon nails), glossitis, or dysphagia. Other clinical manifestations of ane-
mia include jaundice and splenomegaly. Jaundice can be a clue that hemolysis is a
contributing factor to the anemia, whereas splenomegaly can indicate that a thalas-
semia or neoplasm may be present.

Initial workup of anemia should include a CBC with measurement of red blood cell
(RBC) indices, a peripheral blood smear, and a reticulocyte count. Further laboratory
studies would be indicated based on the results of the initial tests and the presence
of symptoms or signs suggestive of other diseases.

The most common cause of anemia with a low mean corpuscular volume
(MCV), microcytic anemia, is iron deficiency. Iron deficiency could be confirmed
by subsequent testing that shows a low serum iron, low ferritin, and high total iron-
binding capacity (TIBC). Other causes of microcytic anemia include thalassemias
and anemia of chronic disease. In the elderly, iron deficiency is frequently caused by
chronic gastrointestinal blood loss, poor nutritional intake, or a bleeding disorder.
A thorough evaluation of the gastrointestinal tract for a source of blood loss, usu-
ally requiring a gastroenterology consultation for upper and lower GI endoscopy,
should be undertaken, as iron-deficiency anemia may be the initial presentation of
a GI malignancy.

Anemia with an elevated MCV, macrocytic anemia, is most often a manifes-
tation of folate or vitamin B,, deficiency; other causes include drug effects, liver
disease, and hypothyroidism. The presence of macrocytic anemia, with or without
the symptoms previously mentioned, should lead to further testing to determine
B,, and folate levels. An elevated methylmalonic acid (MMA) level can be used to
confirm a vitamin B , deficiency; an elevated homocysteine level can be used to con-
firm folate deficiency. Folate deficiency anemia is usually seen in alcoholics, whereas
B ,-deficiency anemia mostly occurs in people with pernicious anemia, a history of
gastrectomy, and diseases associated with malabsorption (eg, bacterial infection,
Crohn disease, celiac disease). Under normal conditions, the body stores 50% of its
B,, (2-5 mg total in adults) in the liver for 3 to 5 years. A minimal amount of B,
is lost daily through gastrointestinal secretions. B,, deficiency anemia is rare but
possible in long-term vegans and vegetarians. B , deficiency can be distinguished
clinically from folic acid deficiency by the presence of neurologic symptoms.

In the elderly, anemia of chronic inflammation (formetly known as anemia of
chronic disease) is the most common cause of a normocytic anemia. Anemia of
chronic inflammation is anemia that is secondary to some other underlying condi-
tion thatleads to increased inflammation and bone marrow suppression. Along with
causing a normocytic anemia, anemia of chronic inflammation can also present as a
microcytic anemia. This type of anemia can easily be confused with iron-deficiency
anemia because of its similar initial laboratory picture. In anemia of chronic inflam-
mation, the body’s iron stores (measured by serum ferritin) are normal, but the capa-
bility of using the stored iron in the reticuloendothelial system becomes decreased. A
lack of improvement in symptoms and hemoglobin level with iron supplementa-
tion are important clues indicating that the cause is chronic disease and not iron
depletion, regardless of the laboratory picture. Another cause of normocytic ane-
mia is renal insufficiency due to decreased erythropoietin production. Although
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Table 9-1 - LABORATORY VALUES DIFFERENTIATING IRON-DEFICIENCY

ANEMIA FROM ANEMIA OF CHRONIC INFLAMMATION

Test Iron Deficiency Anemia of Chronic Inflammation
Serum iron Low Low or normal

TIBC High Low

Transferrin saturation Low Low or normal

Serum ferritin Low Normal or high

bone marrow iron store remains the gold standard to differentiate between iron-
deficiency anemia and anemia of chronic disease, simple serum testing is still used
to diagnose and differentiate these two types of anemia (Table 9-1).

Treatment

The treatment of anemia is determined based on the type and cause of the anemia.
Any cause of anemia that creates a hemodynamic instability can be treated with
a red blood cell transfusion. A hemoglobin less than 7 g/dL is a commonly used
threshold for transfusion; however, transfusion may be indicated at higher levels
if the patient is symptomatic or has a comorbid condition such as coronary artery
disease. Iron-deficiency anemia is treated first by identification and correction of
any source of blood loss. Most iron deficiency can be corrected by oral iron replace-
ment. Oral iron is given as ferrous sulfate 325 mg (contains 65 mg of elemental
iron) three times a day. In uncomplicated anemia, it is considered first-line therapy
given its low cost and easy accessibility. Adherence to oral iron may be poor due to
gastrointestinal side effects (dark stools, nausea, vomiting, and constipation) and
the required 6 to 8 weeks of treatment needed to correct the anemia. Individuals
with malabsorptive conditions, malignancy, chronic kidney disease, heart failure,
or significant blood loss may not benefit from oral iron replacement and there-
fore require parenteral iron preparations. It is recommended that patients requir-
ing parenteral administration be given iron intravenously and not intramuscular
(IM). Given the high risk of side effects, only trained clinicians should administer
intravenous iron.

Vitamin B, deficiency traditionally has been treated by intramuscular B , ther-
apy with a regimen of 1000 pug IM daily for 7 days, then weekly for 4 weeks, then
monthly for the rest of the patient’s life. Newer research shows that many patients
can be successfully treated with oral B, therapy using 1000 to 2000 pg PO in a
similar regimen. Folate deficiency can be treated with oral therapy of 1 mg daily
until the deficiency is corrected.

Anemia of chronic inflammation is managed primarily by treatment of the
underlying condition in order to decrease inflammation and bone marrow suppres-
sion. When anemia of chronic inflammation is severe (hemoglobin <10 g/dL), the
risks and benefits of two modalities of treatment, blood transfusion and erythro-
poiesis-stimulating agents, may be considered. To note, the goals of treatment of
anemia of chronic inflammation in patients with chronic kidney disease undergo-
ing dialysis are to maintain a hemoglobin level between 10 and 12 g/dL; higher
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hemoglobin levels in this patient population are associated with increased rates of
death and cardiovascular events.

COMPREHENSION QUESTIONS

9.1 A 58-year-old woman comes to your office complaining of fatigue. She has
also noticed a burning sensation in her feet over the past 6 months, A CBC
shows anemia with an increased MCV. Which of the following is the most
likely cause of her anemia?

A. Lack of intrinsic factor
B. Inadequate dietary folate
C. Strict vegetarian diet
D. Chronic GI blood loss
9.2 A 65-year-old man with a history of rheumatoid arthritis is found to have a
microcytic anemia. He had a colonoscopy 1 year ago which was normal and

stool guaiac is negative. Which of the following is the most likely cause of his
anemia?

A. Iron deficiency

B. Chronic disease

C. Pernicious anemia

D. Folate deficiency
For questions 9.3 and 9.4, match the following laboratory pictures (A-D) of patients
with anemia:

A. Normal MMA; decreased serum folate level

B. Elevated MMA; decreased serum B,, level

C. Elevated ferritin; normal MCV; decreased serum iron level

D. Decreased ferritin; decreased MCV; decreased serum iron level

9.3 A 68-year-old man is found to have an incidental finding of anemia while in the
hospital for alcohol abuse.

9.4 A 67-year-old man with dizziness and a positive stool guaiac test.

9.5 A 68-year-old man is found to have an incidental finding of anemia while
hospitalized with pneumonia. His physical examination is normal except for
crackles in the left lower lobe. Serum laboratory examinations reveal a normal
MMA and a decreased serum folate level. Which of the following is the best
next step?

A. Administer CAGE questionnaire
B. Esophagogastroduodenoscopy

C. Serum iron assay
D

. Neurology consultation
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ANSWERS

9.1 A. The clinical presentation and CBC findings are consistent with macrocytic

anemia due to B,, deficiency. Pernicious anemia (lack of intrinsic factor) is the
most common cause. B,, deficiency can also be seen in patients who follow
a strict vegetarian diet; however, the body’s B,, stores can last several years
before they are depleted.

9.2 B. Anemia of chronic disease can cause normocytic or microcytic anemia, and

may be secondary to rheumatoid arthritis in the patient. Iron-deficiency ane-
mia is less likely with a normal colonoscopy and negative stool guaiac, and
serum iron studies could be used to help differentiate the two.

9.3 A. Alcohol abuse is a common cause of folate deficiency. A normal MMA level

essentially rules out a concomitant vitamin B,, deficiency.

9.4 D. Low serum iron, low MCYV, and low ferritin levels, along with a finding of

blood in the stool, are consistent with iron-deficiency anemia. A workup for
the source of the GI blood loss should ensue.

9.5 A. Alcohol abuse, which may be assessed by the CAGE questionnaire, is a

common cause of folate deficiency. CAGE is an acronym which stands for Cut
back, Annoyed, Guilty, and Eye-opener. A normal MMA level essentially rules
out a concomitant vitamin B, , deficiency. Gastric endoscopy—to look for atro-
phic gastritis—would be indicated for pernicious anemia. A serum iron assay
would likely be high because of increased turnover of iron in patients with
megaloblastic anemia due to either B, or folate deficiency. A neurology con-
sultation would be needed if the patient had neurologic signs or symptoms of
B,, deficiency.

CLINICAL PEARLS

» Conjunctival palloris an indication for anemia workup in elderly patients.

» Clinical findings of anemia require investigation for underlying causes.

» Gl bleeding is an important cause of iron-deficiency anemia in both
female and male geriatric patients; this type of anemia mandates a Gl
workup in this patient population.

» Investigating for vitamin B,, and folate deficiency is of high importance
in a patient with a history of heavy ethyl alcohol (EtOH) intake and/or
abuse.
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A 40-year-old man presents to the clinic complaining of having 10 episodes of
watery, nonbloody diarrhea that started last night. He vomited twice last night
but has been able to tolerate liquids today. He has had intermittent abdominal
cramps as well. He reports having muscle aches, weakness, headache, and low-
grade temperature. He is here with his daughter, who started with the same symp-
toms this morning. On questioning, he states that he has no significant medical
history, no surgeries, and does not take any medications. He does not smoke ciga-
rettes, drink alcohol, use any illicit drugs, and has never had a blood transfusion.
He and his family returned to the United States yesterday, following a week-long
vacation in Mexico.

On examination, he is not in acute distress. His blood pressure is 110/60 mm Hg,
his pulse is 98 beats/min, his respiratory rate is 16 breaths/min, and his temper-
ature is 99.1°F (37.2°C). His mucous membranes are dry. His bowel sounds are
hyperactive and hisabdomenis mildly tenderthroughout, but there is no rebound
tenderness and no guarding. A rectal examination is normal and his stool is guaiac
negative. The remainder of his examination is unremarkable.

» What is the most likely diagnosis?
» What is your next step?
» What are potential complications?
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ANSWERS TO CASE 10: |
Acute Diarrhea

Summary: A 40-year-old man who recently returned from Mexico with profuse,
acute, nonbloody diarrhea, and dry mucous membranes on examination, which are
consistent with developing dehydration. An ill family member with identical symp-
toms suggests an infectious cause of this acute illness.

o Most likely diagnosis: Acute gastroenteritis

o Next step: Fecal leukocyte or fecal lactoferrin testing; rehydration with oral or
IV fluids

o Potential complications Dehydration and electrolyte abnormalities

ANALYSIS
Objectives

1. To clearly understand when and how to do a workup for acute diarrhea, con-
sidering the most probable etiologies of diarrhea such as virus, Escherichia coli,
Shigella, Salmonella, Giardia, and amebiasis.

2. To understand the role of fecal leukocytes and stool occult blood in the evalu-
ation of acute diarrhea.

3. To understand that volume replacement and correction of electrolyte abnor-
malities are a key component in the treatment and prevention of diarrhea com-
plications.

Considerations

This 40-year-old man developed severe diarrhea, nausea, and vomiting. His most
immediate problem is volume depletion, as evidenced by his dry mucous membranes.
The priority is to replace the lost intravascular volume, usually with intravenous nor-
mal saline. Electrolytes and renal function should be evaluated and abnormalities
corrected. While correcting and/or preventing further dehydration, you need to
determine the etiology of the diarrhea. Up to 90% of acute diarrhea is infectious in
etiology. He does not have any history compatible with chronic diarrhea, causes of
which include Crohn disease, ulcerative colitis, gluten intolerance, irritable bowel
syndrome, and parasites. He had been in Mexico recently, which predisposes him to
different pathogens: E coli, Campylobacter, Shigella, Salmonella, and Giardia. Bacte-
rial infections are more likely to be the source of acute diarrhea in individuals who
have recently traveled, ingested contaminated food, or have other medical condi-
tions. He does not have bloody stools. The presence of blood in the stool would
suggest an invasive bacterial infection, such as hemorrhagic or enteroinvasive E coli
species, Yersinia species, Shigella, and Entamoeba bistolytica.

Examination of the stool for leukocytes is an inexpensive test that helps to dif-
ferentiate between the types of infectious diarrhea. If leukocytes are present in the
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stool, the suspicion is higher for Salmonella, Shigella, Yersinia, enterohemorrhagicand
enteroinvasive E coli, Clostridium difficile, Campylobacter, and E histolytica. Fecal lacto-
ferrin immunoassay testing kits have increased in popularity due to their ease of use
and faster results compared to fecal leukocytes. Lactoferrin is an iron-binding protein
that is found in polymorphonuclear neutrophils (PMN) and bodily secretions such
as breast milk. Gastrointestinal inflammation causes immune activated PMNs to
release lactoferrin. Lactoferrin elevations in stool can be seen with irritable bowel syn-
drome, intestinal bacterial infections, parasitic infections, and other conditions. Lac-
toferrin will be low in viral infections, making it a useful test for distinguishing viral
from bacterial diarrhea. In general, ova and parasite evaluation is unhelpful, unless
the history strongly points toward a parasitic source or the diarrhea is prolonged. The
majority of the diarrheas are viral, self-limited, and do not need further evaluation. In
this particular patient, because of his recent travel to Mexico, traveler’s diarrhea (‘'TD)
should be strongly considered and treated with the appropriate antibiotic.

~ APPROACH TO:
Acute Diarrhea

DEFINITIONS
ACUTE DIARRHEA; Diarrhea presents for fewer than 2-week duration

CHRONIC DIARRHEA: Diarrhea presents for longer than 4-week duration

DIARRHEA; Passage of abnormally liquid or poorly formed stool in increased fre-
quency (three or more times a day)

SUBACUTEDIARRHEA: Diarrhea presents for 2- to 4-week duration

CLINICAL APPROACH

Etiologies

Approximately 90% of acute diarrhea is caused by infectious etiologies, with the
remainder caused by medications, ischemia, and toxins, Infectious etiologies often
depend on the patient population. Travelers to Mexico will frequently contract
enterotomigenic E coli as a causative agent. Traveler’s diarrhea is a common entity
and can be induced by a variety of bacteria, viruses, and parasites (‘Table 10-1).
Campers are often affected by Giardia. Contaminated food and water supplies
account for the high incidence of diarrhea in developing countries.

Consumption of foods is also frequently a culprit. Salmonella or Shigella can be
found in undercooked chicken, enterohemorrhagic E coli from undercooked ham-
burger, and Staphylococcus aureus or Salmonella from creamy foods. Raw seafood
may harbor Vibrio, Salmonella, or hepatitis A. Sometimes, the timing of the diarrhea
following food ingestion is helpful. For example, illness within 6 hours of eating a
salad containing mayonnaise suggests S aureus, within 8 to 12 hours suggests Clos-
tridium perfringens, and within 12 to 14 hours suggests E coli.
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Table 10-1 « COMMON ETIOLOGIES OF TRAVELER’S DIARRHEA

Bacteria Viruses Parasites

E coli (all types) Rotavirus Giardia lamblia
Salmonella Norovirus E histolytica

Shigella Cryptosporidium parvum

Vibrio non-cholera

Campylobacter

Daycare settings are particularly common for Shigella, Giardia, and rotavirus to
be transmitted. Patients in nursing homes, or who were recently in the hospital,
may develop C difficile colitis from antibiotic use. Consuming cold meats, raw milk,
and soft cheeses increases the risk of listeriosis. Pregnant women are advised to
avoid foods associated with listeriosis because they are at a significantly higher risk
of infection. Inmunocompromised patients (AIDS) are more susceptible to para-
sitic gastrointestinal infections.

Clinical Presentation

Most patients with acute diarrhea have self-limited processes and do not require much
workup. Exceptions to this rule include profuse diarrhea, dehydration, fever exceed-
ing 100.4°F (38.0°C), bloody diarrhea, severe abdominal pain, duration of the diar-
rhea for more than 48 hours, and children, elderly patients, and immunocompro-
mised patients. Traveler’s diarrhea is characterized by more than three loose stools
in a 24-hour period accompanied by abdominal cramping, nausea, vomiting, fever,
or tenesmus. Most cases occur within the first 2 weeks of travel.

Past and recent medical history should include exposures to medications and
foods, travel history, and coworkers, classmates, or family members with similar
symptoms. A history of a viral illness may provide a clue to the etiology. The initial
evaluation should determine if the patient can tolerate oral intake. The patient who
is both vomiting and having diarrhea is more prone to dehydration and more likely
to need hospital admission for IV hydration.

The physical examination should focus on the vital signs, clinical impression
of the volume status, and abdominal examination. Volume status is determined
by observing whether the mucous membranes are moist or dry, the skin has good
turgor, and the capillary refill is normal or delayed. Stool cultures have limited ben-
efit due to high cost and inefficient results. The use of stool cultures should be
limited to individuals with bloody diarrhea, diarrhea lasting for more than 3 to 7
days, immunocompromised patients, and evidence of systemic disease or severe
dehydration. Ova and parasite evaluation is generally unhelpful, except in selected
circumstances of very high suspicion. Testing for C difficile toxins A and B is recom-
mended in patients who develop diarrhea within 3 days of hospitalization, during
antibiotic treatment, or within 3 months of discontinuing antibiotics. Although
classically associated with clindamycin, any antibiotic can cause pseudomembranous
colitis. A complete blood count, electrolytes, and renal function tests are sometimes
indicated.
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Treatment

Most cases of diarrhea resolve spontaneously in a few days without treatment. Replace-
ment of fluids and electrolytes is the first step in treating the consequences of acute
diarrhea. For mildly dehydrated individuals who can tolerate oral fluids, solutions
such as the World Health Organization oral rehydration solution or commercially
available drinks, such as Pedialyte or Gatorade, often are all that is needed. It is no
longer recommended that patients avoid eating solid foods for 24 hours. Increased
intestinal permeability caused by gastrointestinal infections can be limited by early
refeeding. Those with more serious volume deficits, elderly patients, and infants
generally require hospitalization and intravenous hydration.

If a parasitic infection is the cause of the diarrhea, prescription antibiotics may
ease the symptoms. Antibiotics sometimes, but not always, help ease symptoms of
bacterial diarrhea. However, antibiotics will not help viral diarrhea, which is the
most common kind of infectious diarrhea. Over-the-counter antimotility or antise-
cretory medications may help to slow down the frequency of the stools, but they do
not speed the recovery. Certain infections may be made worse by over-the-counter
medications because they prevent your body from getting rid of the organism that
is causing the diarrhea. Probiotics, supplements that contain live organisms such as
Lactobacillus sp or Saccharomyces Boulardii, may reduce the incidence of antibiotic-
related diarrhea and the duration/severity of all-cause infectious diarrhea (Level A
recommendation). Zinc supplementation has shown promising results for decreas-
ing the duration and severity of the diarrheal illnesses in children. Better relief of
acute diarrhea with excessive gas may be possible with combined loperamide and
simethicone compared to either medication alone.

Prevention

Hand washing is a simple and effective way to prevent the spread of viral diarrhea.
Adults, children, and clinic and hospital personnel should be encouraged to wash
their hands. Because viral diarrhea spreads easily, children with diarrhea should not
attend school or child care until their illness has resolved.

To prevent diarrhea caused by contaminated food, use dairy products that have
been pasteurized. Serve food immediately or refrigerate it after it has been cooked. Do
not leave food out at room temperature because it promotes the growth of bacteria.

Travelers to locations, such as developing countries, where there is poor sanita-
tion and frequent contamination of food and water, need to be cautious to reduce
their risk of developing diarrhea. They should be advised to eat hot and well-
cooked foods, and to drink bottled water, soda, wine, or beer served in its original
container, Avoid drinks served over ice. Beverages from boiled water, such as coffee
and tea, are usually safe. Recommend the use of bottled water even for teeth brush-
ing, Also recommend avoiding raw fruits and vegetables unless they are peeled by
the consumer immediately before being eaten. Patients should avoid tap water and
ice cubes. In all, these recommendations may reduce but not completely eliminate
one’s risk of developing traveler’s diarrhea.

Traveler’s Prophylaxis and Treatment

The best method for preventing TD is to avoid contaminated food and water.
Antibiotic prophylaxis is not indicated unless the patient is at increased risk for
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complications from diarrhea or dehydration, such as underlying inflammatory
bowel disease, renal disease, or an immunocompromised state. Fluoroquinolones
are typically used for prophylaxis. Studies have shown that the antibacterial and
antisecretory effects of bismuth subsalicylate decrease the incidence of travelet’s
diarrhea. Bismuth subsalicylate should be avoided in persons allergic to aspirin,
pregnant women, or those taking methotrexate, probenecid, or doxycycline for
malaria prophylaxis.

When antibiotics are indicated, therapy with a quinolone antibiotic should be
started as soon as possible after the diarrhea begins. Most commonly, ciprofloxacin
(500 mg twice daily) is given for 3 days. Quinolones cannot be used in children
or pregnant women. Azithromycin, given as a single 1000-mg dose in adults or
10 mg/kg daily for 3 days in children, is another effective drug for the treatment
of TD. Azithromycin also can be used in pregnant women with traveler’s diarrhea.
Rifaximin given as 200 mg three times a day for 3 days can be used in TD caused by
noninvasive strains of E coli. However, rifaximin is not effective against infections
associated with fever or blood in the stool. Rifaximin is safe for use in children
under the age of 12, Trimethoprim-sulfamethoxazole, doxycycline, and ampicil-
lin were popular drugs used in the past to treat TD, but increased resistance now
limits their use. The evidence is insufficient regarding the efficacy of probiotics as
prophylaxis for TD.

COMPREHENSION QUESTIONS

10.1 Several friends develop vomiting and diarrhea 6 hours after eating food at a
private party. Which of the following is the most likely etiology of the symp-
toms?

A. Rotavirus
B. Giardia
C. Ecoli
D. S aureus
E. Cryptosporidium
10.2 A 40-year-old man travels to Mexico and develops diarrhea 1 day after com-

ing back to the United States. Which of the following is the most likely etiol-
ogy of the symptoms?

A. Rotavirus
B. Giardia

C. Ecoli

D. S aureus

E. Cryptosporidium



SECTION III: CLINICAL CASES 117

10.3 A young woman eats raw seafood and 2 days later develops fever, abdominal
cramping, and watery diarrhea. Which of the following is the most likely eti-

ology of the symptoms?
A. Rotavirus

B. Giardia

C. Ecoli

D. S aureus

E. Vibrio

10.4 During the winter, a young daycare worker develops watery diarrhea. Which
of the following is the most likely etiology of the symptoms?

Rotavirus
Giardia
E coli

S aureus

o0w

E. Cryptosporidium

10.5 A 45-year-old man presents with 3 days of watery diarrhea and abdominal
cramping. He has no sick contacts and has not traveled recently. He is not
currently taking any medications, but he was prescribed amoxicillin 2 weeks
ago for a sinus infection. Which of the following tests is most likely to iden-
tify the cause of his diarrhea?

A. Stool guaiac
B. Evaluation of stool for fecal leukocytes
C. Evaluation of stool for ova and parasites
D. C difficile toxin immunoassay
10.6 In the patient described in question 10.5, which of the following is the treat-
ment of choice for his diarrhea?
A. Ciprofloxacin
B. Azithromycin
C. Metronidazole
D.

Loperamide

ANSWERS

10.1 D.S aureus toxin usually causes vomiting and diarrhea within a few hours of
food ingestion.

10.2 C.E coli is the most common etiology for travelet’s diarrhea.
10.3 E. Vibrio is a common cause of diarrhea among people who eat raw seafood.

10.4 A.Rotavirusis a common etiology for watery diarrhea, especially in the winter.
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10.5 D. Although any antibiotic can cause C difficile colitis, clindamycin, cephalo-
sporins, and penicillins are the most commonly implicated.

10.6 C.Metronidazole or oral vancomycin can be used to treat C difficile. Cipro-
floxacin and azithromycin can be used for treatment of traveler’s diarrhea.
Loperamide can decrease the frequency of bowel movements but is contrain-
dicated in any patient with suspected C difficile colitis.

CLINICAL PEARLS

» Most acute diarrheas are self-limited.

» Be cautious when assessing diarrhea in a child, elderly patient, or immu-
nosuppressed host.

» Dehydration, bloody diarrhea, high fever, and diarrhea that do not
respond to therapy after 48 hours are warning signs of possible compli-
cated diarrhea.

» In general, acute, uncomplicated diarrhea can be treated with oral elec-
trolyte and fluid replacement.
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A 55-year-old Caucasian woman, new to your practice, presents for an “annual
physical examination.” She reports that she is very healthy, generally feels well,
and has no specific complaints. She has a history of having had a “total hyster-
ectomy,” by which she means that her uterus, cervix, ovaries, and fallopian tubes
were removed. The surgery was performed because of fibroids. She has had a Pap
smear every 3 years since the age of 21, all of which have been normal. She has
had annual mammograms since the age of 50, all of which have been normal. She
has no other significant medical or surgical history. She takes a multivitamin pill
daily but no other medications. Her family history is significant for breast cancer
that was diagnosed in her maternal grandmother at the age of 72. The patient is
married, monogamous, and does not smoke cigarettes or drink alcohol. She tries
to avoid dairy products because of “lactose intolerance.” She walks 30 minutes a
day five times a week for exercise. Her physical examination is normal.

» For this patient, how often should a Pap smear be performed?

» What could you recommend to reduce her risk of developing osteoporosis?

» Accordingto the United States Preventive Services Task Force (USPSTF), what is
the recommended interval for screening mammography?
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ANSWERS TO CASE 11:
Health Maintenance in Adult Female

Summary: A 55-year-old woman with a history of having had a total hysterectomy
for a benign indication comes to your office for a routine health maintenance visit.

o Interval for cervical cancer screening: Based on her history of having a hyster-
ectomy with removal of the cervix and no history of cancerous lesions, cervical
cancer screening can be discontinued in this patient (USPSTF, Level B recom-
mendation).

o Interventions to reduce her risk of developing osteoporosis: As a 55-year-old
postmenopausal woman with no risk factors for fractures and dwelling outside
of any institutions, USPSTF does not recommend supplementation outside
of adequate dietary intake calcium and vitamin D daily (Level D recommenda-
tion). Regular weight-bearing and muscle-strengthening exercise, avoidance of
tobacco smoke (active or passive), and excessive alcohol intake (>3 drinks/d)
should be discussed as factors that increase risk of developing osteoporosis.

o USPSTF recommended interval for screening mammography in a 55-year-old
woman: Biennial (every 2 years), between ages of 50 and 74 (Level B recom-
mendation).

ANALYSIS
Objectives

1. Discuss age-appropriate preventive health measures for adult women.

2. Review evidence in support of specific health maintenance measures.

Considerations

When evaluating patients for preventive health measures, there should not be a“one
size fits all” approach to care, Some interventions are appropriate across age groups;
some are age or risk-factor specific and should be tailored accordingly. Interven-
tions to consider include screening for cardiovascular disease (CVD), breast can-
cer, cervical cancer, osteoporosis, and domestic violence. Other health maintenance
measures, such as screening for colon cancer and routine adult immunizations, are
discussed in Case 1 and tobacco use is discussed in Case 7. The interventions dis-
cussed in this chapter are primarily based on recommendations of the USPSTE;
recommendations of other expert panels or advocacy organizations are included
where appropriate.
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" APPROACH TO:
Health Maintenance in Women

DEFINITIONS

BRCA: Abbreviation for genes associated with breast cancer and ovarian cancer.
Mutations in the BRCA-1 or BRCA-2 genes can be associated with a three- to
seven-fold increased risk for breast cancer, along with increased risks of ovarian,
tubal, peritoneal, and possibly other types of cancer.

WOMEN’S HEALTH INITIATIVE: A National Institutes of Health (NIH)-
sponsored research program to address the most common causes of morbidity
and mortality in postmenopausal women. This initiative included clinical trials of
the effect of hormone therapy on the development of heart disease, fractures, and
breast cancer.

CLINICAL APPROACH

Cardiovascular Disease in Women

Cardiovascular diseases are the number one killer of women in the United States.
Many of the cardiovascular disease risk factors in women are the same as those
in men: hypertension, high low-density lipoprotein (LDL)—cholesterol, tobacco
use, diabetes mellitus, family history of cardiovascular disease. As such, the USP-
STF screening recommendations for cardiovascular disease for women are similar
to those for men. All women aged 18 and older should be screened for hyperten-
sion by the measurement of blood pressure (Level A recommendation). However,
because the 10-year risk for heart disease is low in women without risk factors as
compared to their male counterparts of the same age, USPSTF recommendations on
lipid screening differ between genders. Women more than age 45 with risk factors for
heart disease, including diabetes, previous history of heart disease, family history of
CVD, tobacco use, hypertension, and obesity, should be screened with a lipid panel
(Level A recommendation). Furthermore, women between the ages of 20 and 44 who
have risk factors as listed previously are also recommended to undergo a one-time
screening for lipid disorders (Level B recommendation). Other professional orga-
nizations, such as the American Heart Association and the American College of
Obstetricians and Gynecologists (ACOG) recommend routine lipid screening for
all women. Abnormally elevated blood pressure or serum lipids should be man-
aged appropriately.

An area of cardiovascular disease risk unique to women is in postmenopausal
hormone replacement. Many women have taken hormone replacement therapy
for relief of vasomotor symptoms (“hot flashes”) and reduction of risk of devel-
oping osteoporosis. Recent studies, most notably the Women’s Health Initiative,
have shown increased rates of adverse cardiovascular outcomes in women taking
either estrogen alone or combined estrogen and progesterone. These risks include
an increased risk of coronary heart disease, stroke, and venous thromboembolic
disease. For this reason, the use of hormone replacement therapy for the prevention
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of chronic conditions is not advised (Level D recommendation) and any use of hor-
mone replacement should be of the lowest effective dose for the shortest effective time
period.

Screening for Breast Cancer

Breast cancer is second to lung cancer in number of cancer-related deaths in women.
There are over 200,000 new cases and nearly 40,000 deaths per year from breast
cancer in the United States each year. The incidence increases with age; other risk
factors include having the first child after the age of 30, a family history of breast
cancer (particularly if in the mother or sister), personal history of breast cancer or
atypical hyperplasia found on a previous breast biopsy, or a known carrier of the
BRCA-1 or BRCA-2 gene.

The process of screening for breast cancer generally includes consideration of
three modalities: the breast self-examination (BSE), the clinical breast examina-
tion (CBE) performed by a health-care professional, and mammography. Other
modalities, including ultrasonography and magnetic resonance imaging (MRI),
are available but currently they are not widely recommended for screening pur-
poses, and are most beneficial as follow-up studies to screening mammograms
when indicated. Upon review of the available trials, the USPSTF has determined
that, at this time, there is insufficient evidence to recommend CBE (Level I rec-
ommendation) and recommend against teaching BSE (Level D recommendation).
These trials suggest that in teaching of BSE to patients, there is no mortality bene-
fit and, in fact, this modality may lead to unnecessary anxieties, biopsies, and tests.
The evidence regarding CBE suggests that while as the sole screening modality it
may have good detection rates, its benefits in conjunction with mammography are
limited.

Mammography screening every 12 to 33 months has been shown to reduce mor-
tality from breast cancer, with the most benefit at 24-month intervals. The benefits
of routine mammographic screening increase with age, as the incidence of breast can-
cer is higher in older women. However, beyond the age of 75 years, continuation
of screening should be individualized based on the overall health status and prob-
ability of death from other conditions prior to the expected benefits from detection
of breast cancer.

Part of the discussion regarding mammography also includes the risk of false-
positive or false-negative (less common) results and need for additional interven-
tions, such as breast biopsy. Most abnormalities found on mammography are not
breast cancer but require further evaluation to make that determination. The
USPSTF advises screening with mammography, beginning at the age of 50 for the
general population, with a recommended interval of every 2 years (Level B recom-
mendation). For women aged 40 to 49, biennial screening should be an individual
decision and take into account patient’s values regarding the benefits and harms
(Level C recommendation). Recommendations are also available from other orga-
nizations, including the American Cancer Society (ACS), American Academy of
Family Physicians, and ACOG, which advocate annual mammography after the age
of 50. Their recommendations for women aged 40 to 49 vary, but generally advise
screening every 1 to 2 years.
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Screening for Cervical Cancer

Cervical cancer is the 10th leading cause of cancer death in women in the
United States, with an incidence and mortality of over 12,000 and approxi-
mately 4000 cases, respectively, this year alone. Over the last several decades,
however, this rate has decreased dramatically as a direct result of routine cervi-
cal cancer screening with Pap smear (cytology). Risk factors for cervical cancer
include early onset of sexual intercourse, multiple sexual partners, human pap-
illoma virus (HPV) infection with high-risk subtype of HPV (HPV viral types
16, 18, 45, 56), and tobacco use.

As per the USPSTE for any woman with a cervix, cervical cancer screening with
Pap smear should begin at age 21 (regardless of sexual activity) and be repeated at
3-year intervals. For women more than age of 30 desiring a longer interval between
tests, cotesting for HPV can be used in conjunction with cytology once every 5
years (Level A recommendation). However, because the likelihood of a positive
test result is higher with HPV cotesting, women should be made aware of the pos-
sibility of frequent and ongoing testing if they persistently test positive for HPV.
Both ACOG and ACS recommend beginning cervical cancer screening at age 21
with 3-year intervals without HPV cotesting, and in women above 30 years, 5-year
intervals with cotesting,

HPYV infection is the most significant cause of all cervical cancers. A vaccine
against high-risk HPV subtypes is available as a three-series. It is indicated for
use in females aged 11 through 26. To date, there is no recommendation to alter
the Pap smear screening intervals for women who have been vaccinated against
HPV.

Most cases of cervical cancer occur in women who either have not been screened
in over 5 years or did not have follow-up after an abnormal Pap smear. The optimal
screening interval therefore is based upon providing the maximum benefit from
treatment of precancerous lesions, while preventing overtreatment of lesions that
may have otherwise resolved spontaneously. Since the development of a cancerous
lesion is a prolonged process, and at times treatment of cervical abnormalities is not
without harm in terms of future childbearing potential, screening prior to age 21
(regardless of sexual activity) is not recommended (Level D recommendation).

Women who have had a hysterectomy constitute a group in whom special consid-
erations regarding cervical cancer screening must be made. The recommendation for
this group of women takes into account those who have undergone a supracervical
hysterectomy with retention of the cetvix versus those who have had their cervix
removed, and the indication for this removal. As per USPSTF, in women who have
had a hysterectomy with cervix removal for any reason other than cervical cancer,
screening should be discontinued (Level D recommendation). A woman who had
a hysterectomy for cancerous indications falls out of the general screening param-
eters discussed here. Women who have had a hysterectomy with retention of cervix
should follow the recommendation for age-appropriate routine screening,

The USPSTF recommends stopping Pap smears at age 65 in women who have
had three consecutive negative Pap results or two consecutive negative HPV results
within the last 10 years (Level D recommendation). However, an individualized
approach should be implemented in women who have previously been treated for
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precancerous lesions or those who have never been tested before. Both The ACS
and ACOG recommend that screening may be stopped at the age of 65 if a woman
has had adequate screening in the last 10 years, which is defined as three consecu-
tive negative Pap smears or two consecutive negative cotests, with the most recent
negative Pap smear within the last 5 years. This recommendation excludes women
who have a history of cervical cancer.

Screening for Osteoporosis

Osteoporosis is a condition of decreased bone mineral density (BMD) associated
with an increased risk of fracture. Half of all postmenopausal women will have an
osteoporosis-related fracture in their lifetime. These include hip fractures, which
are associated with higher risks of loss of independence, institutionalization, and
death. The risk of osteoporosis is increased with advancing age, tobacco use, low
body weight, poor nutrition, Caucasian or Asian ancestry, family history of osteo-
porosis, low calcium intake, and sedentary lifestyle.

Osteoporosis may also occur in men, although with a lower incidence than it
does in women. Along with the risk factors noted above, the prolonged use of cor-
ticosteroids, presence of diseases that alter hormone levels (such as chronic kidney
or lung disease), and undiagnosed low testosterone levels increase the risk of osteo-
porosis in men.

Screening for osteoporosis is done by measurement of bone density. Measure-
ment of the hip bone density by dual-energy x-ray absorptiometry (DXA) is the
best predictor of hip fracture. Measurement of bone density is compared to the
bone density of young adults and the result is reported as standard deviation from
the mean bone density of the young adult (T-score). Osteoporosis is present if the
patient’s T-score is at or below —2.5 (ie, measurement of the patient’s bone density
is more than 2.5 standard deviations below the young adult mean); osteopenia is
present if the T-score is between —1.0 and —2.5. Other modalities, such as mea-
surement of wrist or heel density, single-energy x-ray absorptiometry, and ultra-
sound are being evaluated and may have some short-term predictive value. The
USPSTF recommends screening for osteoporosis via DXA in women over the age
of 65 and considering screening in women younger than 65 with higher risk of
osteoporosis-related fractures (Level B recommendation). There is no current rec-
ommendation on repeating screening if the initial test is normal. Although in the-
ory repeated testing may improve the likelihood of predicting fracture risk, studies
have not shown the benefit of repeated BMD measurements as opposed to a single
BMD measurement.

The role of calcium and vitamin D intake in the prevention of osteoporosis is
currently a controversial issue and one regarding which recommendations differ
between organizations. The National Osteoporosis Foundation (NOF) believes
in the role of supplementation in prevention of osteoporosis, recommending that
women over the age of 51 consume 1200 mg of calcium daily, stressing the fact that
there is no additional benefit of consuming calcium in excess of 1200 to 1500 mg/d.
They also recommend 800 to 1000 IU of vitamin D daily for women over the age of
50.If dietary intake is not sufficient, supplements may be used. Weight-bearing and
muscle-strengthening exercise is also recommended both for its direct effects on
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increasing bone density and for its benefits in strength, agility, and balance, which
may reduce the risk of falls, as is tobacco cessation and avoidance of excess alcohol
intake. Although NOF still recommends vitamin D and calcium supplementation
for primary prevention of osteoporosis, USPSTF maintains that trials have not
been able to show the benefit of vitamin D and calcium supplementation in women
who are not at risk for fractures and do not have osteoporosis. For this reason,
and in light of an increased incidence of renal stones with calcium and vitamin D
intake, USPSTF recommends against daily supplementation for primary preven-
tion of fractures in postmenopausal women residing in the community (Level D
recommendation). However, taking into account the burden imposed by fractures
on the health-care system and on patient’s quality of life, and the relatively low cost
of supplementation, USPSTF still holds by its recommendation for daily vitamin
D intake in women above the age of 65 who are at increased risk of falls (Level B
recommendation).

When osteoporosis is diagnosed, patients should be treated with calcium, vita-
min D, and exercise and strategies should be implemented to reduce the risk of
falls. These strategies include evaluation and treatment, if needed, of vision and
hearing deficits, management of medical disorders that can promote falls (move-
ment disorders, neurologic disorders, etc), and periodic evaluation of medications
taken that may affect balance or movement. Hip protectors may be beneficial in
those at high risk for falls. See Case 58 for a discussion of medications used for the
prevention and treatment of osteoporosis.

Screening for Domestic Violence

Estimates indicate that between 1 and 4 million women are sexually, physically, or
emotionally abused by an intimate partner each year. Women are also much more
likely to be abused by an intimate partner than men. Multiple factors are asso-
ciated with intimate partner violence and include young age, low income status,
pregnancy, mental illness, alcohol or substance use by victims or partner, separated
or divorced status, and a history of childhood sexual/physical abuse. USPSTF rec-
ommends that physicians should screen women between the ages of 14 and 46 for
evidence of physical, sexual, or psychological abuse by a current or former part-
ner and to appropriately refer those with positive screens to interventional services
(Level B recommendation). There are many different screening tools available to
physicians, including HITS (Hurt, Insult, Threaten, Screen), HARK (Humilia-
tion, Afraid, Rape, Kick), and STaT (Slapped, Threatened, and Throw). Most of
these are three to four item questionnaires with very high sensitivity and specificity
and are available in both English and Spanish. Documentation and treatment of
injuries, counseling, and information regarding protective services are part of the
evaluation when domestic violence is suspected. Reporting of domestic violence is
mandatory in several states; be aware of the requirements of your state.

CASE CORRELATION
e See also Case 1 (Health Maintenance, Adult Male).
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COMPREHENSION QUESTIONS

11.1

11.2

11.3

114

A 21-year-old woman presents for her first Pap smear. She received the full
HPYV vaccine series at age 19. Assuming that her examination and Pap smear
results are normal, when would you recommend that she return for a follow-
up Pap smear?

A. 6 months, as the first Pap smear should be followed up soon to reduce
the false-negative rate associated with this screening test

B. 1 year, as she is higher risk because of her age

C. 3 years, as the Pap smear was normal

D. 5 years, as she is at low risk because she received the HPV vaccine
Which of the following situations is associated with an increased risk of inti-
mate partner violence?

A. Pregnancy

B. Older age

C. Higher income

D. Married status

Which of the following statements regarding breast cancer screening is true?

A. Breast self-examination (BSE) has been shown to decrease mortality
rates from breast cancer.

B. Clinical breast examination (CBE) in conjunction with routine mam-
mography is shown to improve mortality rates.

C. Most abnormalities found on routine mammography are not breast cancer.

D. Because breast cancer rates increase in older women, there is no upper
age at which breast cancer screening may be discontinued.

A 48-year-old woman presents for a well-woman examination. She notes that
she had a supracervical hysterectomy in the past. Your records reveal that she
had her uterus removed, but the cervix and ovaries were left in place. You also
note that she has had Pap smears with HPV cotesting every 5 years since
her 20s and that all were normal. She read on the internet that women who
have had a hysterectomy no longer need Pap smears. Which of the following
would be your advice?

A. “Youno longer need to get Pap smears since you have had a hysterectomy.”

B. “Youshould continue to have Pap smears every 3 years since your hyster-
ectomy is an indication to shorten the interval for testing.’

C. “You should continue to have Pap smears with HPV cotesting every
5 years since your hysterectomy does not exclude you from routine
screening recommendation for your age group.”

D. “You should continue with annual Pap smears until the age of 50. If they
are all normal, you can stop having them at that time.’
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ANSWERS

11.1 C. As per USPSTFE, screening for cervical cancer should begin at age 21 and
be repeated at 3-year intervals. Six months and 1-year intervals are inappro-
priate and not part of routine screening recommendations for women with
normal Pap smears. The use of HPV vaccine is not an indication to alter
cervical cancer screening recommendations at this time.

11.2 A. Intimate partner violence can occur in any relationship, but the risk is
increased in certain situations, which include young age, low income status,
pregnancy, mental illness, alcohol or substance use by victims or partner, sep-
arated or divorced status, and a history of childhood sexual/physical abuse.

11.3 C. Most abnormalities seen on mammography are not cancerous. They
may, however, require further imaging studies, testing, or biopsy. Breast
self-examination has not been definitively shown to reduce cancer mortality.
Clinician breast examination may be of benefit but likely does not impact
outcome if mammography is available. The age to consider discontinuation
of mammography screening should be individualized, based on the woman's
risk factors and overall health status.

11.4 C, Women who have had a hysterectomy with removal of the cervix for
benign indications can discontinue Pap smear screening. Women who still
have a cervix should continue with screening for cervical cancer as per screen-
ing recommendation for their age group. Cervical cancer screening can be
discontinued at age 65, if she has had adequate screening for the last 10 years,
which is defined as three consecutive normal Pap smears or two consecutive
normal cotesting, with the most recent one being in the last 5 years.

CLINICAL PEARLS

» Women of childbearing age should be screened for intimate partner
violence.

» The number one killer of women in America is cardiovascular disease.
Risk factors for cardiovascular diseases in women need to be managed as
aggressively as they are in men.

» HPV infection is the most significant cause of all cervical cancers. HPV
vaccine is available as a three-dose series for females aged 11 to 26;
however, vaccination status has no bearing on cervical cancer screening
recommendations.
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A 25-year-old man presents to your office on a Monday morning with ankle pain.
He was playing in his usual Saturday afternoon basketball game when he injured
his right ankle. He says that he jumped for a rebound and landed on another play-
er’s foot. His right ankle “rolled over,” he fell to the floor, and his ankle immediately
started to hurt. He did not hear or feel a pop. He was able to stand and walk with
a limp, but was unable to continue playing. His ankle swelled over the next day
in spite of rest, icing, and elevation. He suffered no other injury from the fall. On
examination, he is a healthy appearing man with normal vital signs. The lateral
aspect of the right ankle is swollen. The right ankle has normal dorsiflexion and
plantar flexion and there is no focal tenderness to palpation of the fibula, malleoli,
or foot. No ligamentous laxity is noted on testing. He can bear weight with mini-
mal pain. There is normal sensation and capillary refill in the foot. The remainder
of his examination is normal.

» What is the most likely diagnosis of this injury?
» What further diagnostictesting is needed at this time?
» What is the most appropriate therapy?
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ANSWERS TO CASE 12:
Musculoskeletal Injuries

Summary: A 25-year-old man presents with an inversion injury of his right ankle
that occurred during a basketball game. His ankle is swollen, but he is able to bear
weight, and has no focal tenderness and no ligament laxity.

o Most likely diagnosis: Sprain of the right ankle
o Further diagnostic testing needed: None at this time

e Most appropriate initial therapy: “PRICE” therapy: Protection, Rest, Ice, Com-
pression, and Elevation; a nonsteroidal anti-inflammatory drug (NSAID) or
acetaminophen as needed for pain and early mobilization

ANALYSIS
Objectives

1. Learn an approach to the diagnosis of musculoskeletal injuries.

2. Know when to order imaging tests and which test to order to evaluate muscu-
loskeletal complaints.

3. Be able to manage common joint sprains and strains.

Considerations

Ankle sprains are the most common acute, sports-related injury, and are a common
reason for visits to primary care physicians, urgent care centers, and emergency
rooms. As in this case, most ankle sprains are the result of landing on an inverted foot
that is plantar flexed, such as landing on another player’s foot in basketball, stepping
in a hole or on uneven ground when running, missing a curb while walking. More
than 20,000 people sprain their ankles every day in the United States. The lateral
ankle is injured much more commonly than the medial ankle, with around 85% of
all sprains involving the lateral structures. This is because the bony anatomy of the
tibiotalar joint and the very strong deltoid ligament complex protect the medial
ankle from injury. The lateral ligaments responsible for resistance against inver-
sion and internal rotation—anterior talofibular ligament (ATFL), calcaneofibular
ligament (CFL), and posterior talofibular ligament (PTFL)—are relatively weaker
and more commonly injured. The ATFL is the most commonly injured ligament,
followed by the CFL. Some common risk factors include previous ankle fracture,
excess body weight, and an unconditioned body.

Ankle sprains are graded as grade 1, 2, or 3 injuries according to degree of sever-
ity. A grade 1 sprain is characterized by a stretch of a single ligament, most com-
monly the ATFL, but with minor swelling, no mechanical instability, and without
significant loss of function. The patient can usually bear weight with, at most, mild
pain. The history and examination of the patient in the case presented is consistent
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with a grade 1 ankle sprain. A grade 2 sprain represents a partial ligamentous tear.
This injury causes more severe pain, swelling, and bruising, There is mild to mod-
erate joint instability, significant pain with weight bearing, and loss of range of
motion. A grade 3 sprain is a complete ligamentous tear. This injury causes signifi-
cant joint instability, swelling, loss of function, and inability to bear weight.

The Ottawa Ankle Rules are a decision model designed to aid a physician in
determining which patients with ankle injuries need an x-ray. These decision rules
have been validated for nonpregnant adults who have a normal mental status, no
other significant concurrent injury, and who are evaluated within 10 days of the
injury. When propetly applied, the Ottawa Ankle Rules have a sensitivity approach-
ing 100% in ruling out significant malleolar and midfoot fractures. These rules state
that x-rays of the ankle should be performed if there is bony tenderness of the
posterior edge or tip of the distal 6 cm of either the medial or lateral malleolus;
tenderness in the midfoot coupled with point tenderness over the bony aspects of
base on fifth metatarsal or the navicular; or if the patient is unable to bear weight
immediately or when examined. Negative findings on Ottawa ankle rules safely
eliminate the need for an x-ray. The patient presented, who has no bony tender-
ness, no limitation in weight bearing, and no contraindication to the application of
the decision rules, does not need imaging of his ankle or foot. These rules, however,
have a specificity of 30% to 50%, indicating that positive findings do not necessar-
ily confirm a fracture, but confirms the need for x-ray to evaluate the possibility of
a fracture.

Management of ankle sprains is geared toward decreasing pain and swelling,
speed recovery, providing appropriate ankle support, and protecting against a
recurrence of the sprain in the future. An easy way to remember the cornerstone of
management of ankle sprains is by the mnemonic “PRICE.

Protection by appropriate splinting or casting can help to prevent further injury.
Although initial rest during the acute phase marked by maximal pain and swelling
is common sense, evidence has shown that prolonged rest is in fact inferior to early
functional mobilization. Additionally range-of-motion exercises started early in the
recovery period allow for a quicker recovery and return to activities than otherwise.

Ice applied as soon as possible after the injury helps to minimize swelling and
relieve pain. Cryotherapy is now recommended in the first 3 to 7 days for short-
term pain relief and improved functionality.

Compression and elevation with an air stirrup brace with an elastic compression
wrap also promote reduction of swelling. In most cases, NSAIDs or acetamino-
phen are adequate for pain relief. Surgery is rarely needed for ankle sprains, and
its use is controversial even in the presence of chronic pain or persistent functional
instability. Surgery for ankle sprains has been shown to increase stiffness in the
joint, lead to longer recovery times, and result in impaired mobility when compared
to conservative treatment only. Therefore, surgical consideration should be a last
resort when all else has failed and should be discussed in a case by case manner.
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APPROACH TO:
Sprains and Strains

DEFINITIONS
SPRAIN: A stretching or tearing injury of a ligament.

STRAIN: A stretching or tearing injury of a muscle or tendon.

CLINICAL APPROACH

History

As in all areas of medicine, the history of the presenting illness will guide the diag-
nostic workup. In the history of a patient with musculoskeletal complaints, impor-
tant information to gather includes whether the primary symptom is pain, limited
movement, weakness, instability, or a combination of symptoms. The onset of the
symptoms—whether acute, chronic, or an acute worsening of a chronic problem—
can be significant. The location, severity, and pattern of radiation of pain should be
delineated. Associated symptoms, such as numbness, should be identified. Efforts
should be made to identify as specifically as possible the mechanism of any injury
that led to the complaint. Interventions that have already been made, such as ice or
heat, medications, splinting, and whether or not the interventions helped, should
be noted.

Joint Examination

Examination of the musculoskeletal system should include documentation of
inspection, palpation, range of motion, strength, neurovascular status, and, where
appropriate, testing specific for the involved joint. Inspection should note the pres-
ence of swelling, bruising, deformity, and the use of any supports or assistive devices
(eg, splints, crutches, bandages) that the patient is already using. Examination of the
unaffected limb can provide a good comparison and allow for subtle changes to be
more easily identified. Documentation should also be made of the patient’s general
functioning and mobility—does the patient walk with a limp, can the patient easily
rise from a chair, is there difficulty getting on the examining table, is the patient’s
arm moving freely or held tightly to the patient’s chest, and so on.

Palpation of the affected and surrounding areas can help to localize and confirm
the presence of a specific injury. A focal area of bony tenderness may lead to the
consideration of a fracture, whereas a tender, tight muscle may be more suggestive
of a strain. The presence of joint effusions or soft-tissue swelling should be docu-
mented and may lead to consideration of specific injuries. Notation should be made
of sensation, peripheral pulses, and capillary refill in the involved extremity. Absent
pulses and delayed capillary refill, especially if the extremity is cool or cold, should
prompt emergent evaluation and management of vascular insufficiency.

Range of motion should be tested both passively and actively. Active range of
motion tests the patient’s ability to move a joint. It tests the structural integrity of
the joint, muscles, tendons, and neurologic impulses to the area and can be limited
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by problems with any of them or by the presence of pain. Passive range of motion
tests the movement that an examiner can elicit in a relaxed patient. The presence
of a dislocated joint or significant joint effusion may lead to limitations in both
passive and active range of motion, where a torn tendon or muscle injury may have
limited active, but preserved passive, range of motion.

Each joint or body area has specific examination maneuvers that can help to
identify injury to specific structures. Reexamination 3 to 5 days after acute injury,
when pain and swelling have improved, may help with diagnosis. Table 12—1 lists
some common maneuvers that are used to examine the shoulder, knee, and ankle.

Imaging
Following the history and examination, the physician must decide when it is neces-
sary to perform x-rays or other imaging tests. Validated decision rules are available
to aid in some of these decisions. The Ottawa Ankle Rules for the determination
of when an x-ray is necessary in an ankle injury were discussed eatlier in this case.
Similarly, the Ottawa Knee Rules can aid in the determination of when to perform
an x-ray in a knee injury. The Ottawa Knee Rules recommend performing a knee
x-ray on patients with a knee injury who have any one of the following five criteria:
(1) age 55 or older, (2) isolated patella tenderness, (3) tenderness of the head of the
fibula, (4) inability to flex the knee to 90°, and (5) inability to bear weight for four
steps immediately and in the examination room (regardless of limping).

These rules were validated for, and should only be applied to, adults older than
18 years, although further study suggests that they may be valid in younger ages.

When a decision is made to perform an imaging test, whether to acutely rule
out a fracture or to evaluate an injury that is failing to improve, the initial imaging
study of choice is the plain x-ray. At minimum, an x-ray series should include at least
two views at 90° angles to each other. In patients with normal x-rays and continued
symptoms, or with suspected ligament or tendon injuries of the shoulder, ankle,
knee, or hip, magnetic resonance imaging (MRI) has largely supplanted other
modalities as the imaging method of choice. MRI is highly sensitive and specific
for articular or soft-tissue abnormalities, including ligament, tendon, and cartilage
tears.

Management Principles

The initial management of most acute sprains and strains is “PRICE”— Protection
from further injury, relative Rest, Ice to reduce swelling and pain, Compression, and
Elevation to reduce edema. In most cases, NSAIDs or acetaminophen are adequate
for pain control, with narcotics used only when necessary.

Numerous studies show that early mobilization of injured ligaments actually
promotes healing and recovery. Range-of-motion exercises should be started at 48
to 72 hours after injury in patients with sprains and strains, For lower-extremity
injuries, protected weight bearing with orthotics is allowable, with advancement
to unsupported weight bearing as tolerated. Crutches may be necessary initially
because of painful weight bearing. Lace-up or semirigid ankle supports have been
shown to be superior to tape and elastic bandages and provide stability to the
injured ankle.
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Table 12-1 « SPECIFIC TESTS FOR SHOULDER, KNEE, AND ANKLE
EXAMINATIONS

Test

Structure Tested

Result Identified (compare
to unaffected side)

Shoulder/Rotator Cuff

Empty can test—with arm abducted,
elbow extended, and thumb pointing
down, patient elevates arm against
resistance

Supraspinatus

Rotator cuff injury or tear

External rotation—with elbows at sides
and flexed at 90°, patient externally rotates
against resistance

Infraspinatus and
teres minor

Rotator cuff injury or tear

Lift-off test—patient places dorsum of
hand on lumbar back and attempts to lift
hand off of back

Internal rotation—with elbows at sides

and flexed at 90°, patient internally rotates
against resistance

Subscapularis

Rotator cuff injury or tear

Hawkins impingement—pain with internal
rotation when the arm is flexed to 90° with
the elbow bent to 90°

Subacromial
impingement of
the supraspinatus
tendon

Rotator cuff injury or tear

Drop-arm rotator cuff—patient is unable to
lower his arm slowly from a raised position

Large rotator cuff tears

Ankle

Anterior drawer—examiner pulls forward
on patient’s heel while stabilizing lower leg
with other hand

Anterior talofibular
ligament

Excessive translation of joint
suggests ATFL tear

Inversion stress test—examiner inverts
ankle with one hand while stabilizing lower
leg with other hand

Calcaneofibular
ligament

Excessive translation or pal-
pable “clunk” of talus on tibia
suggests ligament tear

Squeeze test—examiner compresses tibia/
fibula at midcalf

Syndesmosis

Pain at anterior ankle joint
(below where examiner is
squeezing) suggests syndes-
motic (“high ankle”) injury

while stabilizing upper leg

Knee

Lachman test—knee in 20° flexion, exam- | Anterior cruciate Excessive translation with no
iner pulls forward on upper tibia while ligament solid end point suggests tear
stabilizing upper leg

Anteriordrawer—knee in 90° flexion, Anterior cruciate Excessive translation with no
examiner pulls forward on upper tibia ligament solid end point suggests tear

Valgus stress—in full extension and at 30°
flexion, medial-directed force on knee,
lateral-directed force on ankle

Medial collateral
ligament

Excessive translation suggests
tear

Varus stress—in full extension and at 30°
flexion, lateral-directed force on knee and
medial-directed force on ankle

Lateral collateral
ligament

Excessive translation suggests
tear
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The most common cause of persistently stiff, painful, or unstable joints following
sprains is inadequate rehabilitation. All patients with sprain or strain injuries should
be educated on the importance of rehabilitative exercises. When possible, handouts
with a specific exercise program should be given to the patient when the patient is
evaluated. If the patient is unsuccessful in accomplishing this on his own, referral
for a formal physical therapy program can be beneficial.

 CASE CORRELATION
e See also Case 3 (Joint Pain, Gout).

COMPREHENSION QUESTIONS

12.1 Based on the Ottawa Ankle Rules, which of the following examination find-
ings would make obtaining a radiograph most appropriate?

A.

B.

An 18-year-old athlete who injures his ankle during basketball but con-
tinues to play until the end of the game

A 33-year-old overweight woman who has multiple injuries, including
ankle pain, following a motor vehicle accident

A 43-year-old man injured his ankle yesterday while playing volleyball
and was unable to walk on it immediately afterwards

A 22-year-old woman seen in the emergency room (ER) immediately
after falling while drunk and who falls asleep repeatedly during the

examination

12.2 A 32-year-old man comes for evaluation of right shoulder pain that he has
had for the past 3 weeks. He thinks that he injured it playing softball but does
not remember a specific injury. There is no bruising or swelling. He gets pain
in the joint on external rotation and abduction, but has preserved range of
motion. Which of the following is the initial imaging test of choice?

A.
B.
C.
D. Arthrogram

X-ray
MRI
CT scan
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A 45-year-old woman comes in for follow-up of an ankle sprain that occurred
while she was jogging 2 weeks ago. X-rays done at your initial visit were nega-
tive for fracture. She has been unable to run because of persistent stiffness.
She is frustrated as she states she has tried everything including ice, NSAIDs,
bracing, and weight bearing as tolerated. Examination reveals no joint insta-
bility or focal tenderness. Which of the following is the most appropriate
management at this time?

A. Referral for therapeutic ultrasound as this has shown to benefit patients
who have failed conservative treatment.

B. Referral to chiropractor for soft-tissue techniques to loosen up the stiff
muscles.

C. Change to another NSAID as the current one may not be strong enough.

D. Urge immobilization of the ankle as she may be doing too much too
soon,

E. Discuss importance of rehabilitative stretching, strengthening, and
range-of-motion exercises to gain functionality.

ANSWERS

12.1

12.2

12.3

C. The Ottawa Ankle Rules state that radiography should be obtained if
there is pain in the malleolar area with point tenderness over the tip of lat-
eral or medial malleolus, bony tenderness over area of base of fifth metatarsal
or navicular bone, or an inability to bear weight for four steps immediately
after the injury (answer choice C). These decision rules are not validated in
patients with multiple painful injuries or with an altered mental status.

A. Plain film x-rays are the diagnostic imaging test of choice for the initial
evaluation of the painful joint. In patients who have normal x-rays and who
have a suspected soft-tissue (ligament, tendon, or cartilage) injury, MRI scan-
ning is usually the next most appropriate imaging study to perform.

E. The most common cause of a stiff or painful joint following a sprain is
inadequate rehabilitation. At 2 weeks postinjury, the patient is considered
to be out of the acute phase and the focus should be on regaining range of
motion and strength instead of NSAIDs, immobilization, or alternative
treatments (choices A, B, or C). Studies have not shown any benefit with
therapeutic ultrasound or hyperbaric oxygen therapy for the treatment of
acute ankle sprains.
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CLINICAL PEARLS

» A complete history and physical is essential in diagnosing and treating
musculoskeletal injuries.

» If you suspect that a patient’s limited active range of motion is primarily
a result of pain, you can numb the joint by injecting lidocaine into it and
then reexamine the joint.

» Use the uninjured, contralateral extremity as a comparison for your
examination of an injured extremity.

» An adequate x-ray series must include at least two views at 90° to each
other.
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CASE 13

A 45-year-old white woman presents to your office concerned about a “mole” on
her face. She says that it has been present for years but her husband has been
urging her to have it checked. She denies any pain, itching, or bleeding from the
site. She has no significant past medical history, takes no medications, and has no
allergies. She has no history of skin cancer in her family. She is an accountant by
occupation.

On examination, the patient is normotensive, afebrile, and appears slightly
younger than her stated age. A skin examination reveals a nontender, symmetric,
4-mm papule that is uniformly reddish-brown in color. The lesion is well circum-
scribed, and the surrounding skin is normal in appearance. There are no other
lesions in the area.

» What is the most likely diagnosis?
» What features are reassuring of a benign condition?
» What is your next step?
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ANSWERS TO CASE 13: |
Skin Lesions

Summary: A 45-year-old healthy woman with no significant past medical his-
tory presents for evaluation of a skin lesion. She does not have a family history of
skin cancer. The lesion is symmetric, with well-defined borders, relatively small
(<6 mm), and uniform coloration. She is not able to assess whether the lesion has
changed recently (ie, become larger), and does not give a history of itching or bleed-
ing at the site of the lesion.

o Most likely diagnosis: Benign nevus

o Reassuring features: Size less than 6 mm, symmetric, uniform color, well-

defined borders

o Next step in treatment: Reassurance and surveillance

ANALYSIS
Objectives

1. Describe an approach to the evaluation of skin lesions.
2. Be able to describe the features of a skin lesion in dermatologic terms.

3. Know which features of a lesion are typically benign and which are concerning
for malignancy or potential malignancy.

Considerations

This case represents a typical scenario seen in primary care medicine: “I have this
mole. Is it cancer?” Although simplified, this is what the patient is most concerned
about and wants to know. The role of the physician is to determine the likelihood of
malignancy or premalignancy and to define a course of action that is appropriate. In
this particular case, there are several features that reassure a benign condition that
can be monitored without the need for a biopsy. There was neither a family medical
history of skin cancer nor history of skin cancer in the patient. She has an occupa-
tion that does not expose her to harmful chemicals or the sun on a regular basis.
On examination, the lesion has typically benign features (size <6 mm, symmetric,
uniform color, well-defined borders). In this case, it would be appropriate to make a
note (or possibly even a photograph) in the patient’s chart describing the character-
istic features of the lesion and monitor for changes in the lesion at periodic health
evaluations. The patient should also be educated in self-examination of the skin,
with an emphasis on what to look for and when to come to the physician’s office for
an evaluation of a new or changing skin lesion. Finally, it should be understood that
many otherwise benign-appearing moles might have an atypical characteristic that
warrants further investigation. The criteria that are used to predict the likelihood of
a benign versus malignant lesion are only guidelines, to be sure. Not all malignant
skin lesions present in the same manner and a malignant melanoma is not always
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visibly pigmented. The bottom line is that the physician should use all of the tools
at his disposal: the history of present illness (HPI), medical history of the patient,
the family medical history (FMH), social and occupational history, and a pertinent
review of systems so as to arrive at a conclusion that is consistent with the physical
examination,

APPROACHTO:
Skin Lesions

DEFINITIONS
ABSCESS: A closed pocket containing pus

BULLA: A blister greater than 0.5 cm in diameter (plural: bullae)

CYST: A closed, saclike, membranous capsule containing a liquid or semisolid
material

MACULE: A discoloration on the skin that is neither raised nor depressed

NODULE: A small mass of rounded or irregular shape that is greater than 1.0 cm
in diameter

PAPULE: A small, circumscribed elevated lesion of the skin that is less than 1.0 cm
in diameter

PLAQUE: A plateaulike, raised, solid area on the skin that covers a large surface
area in relation to its height above the skin

ULCER: A lesion through the skin or mucous membrane resulting from loss of
tissue

VESICLE: A small blister less than 0.5 cm in diameter

CLINICAL APPROACH

Incidence and Risk Factors

There has been an increase in the morbidity and mortality of skin cancer in the past
few decades in the United States. American Academy of Dermatology estimates
that almost 138,000 new cases of melanoma will be diagnosed in 2015 alone. When
you consider nonmelanoma skin cancers, including basal cell carcinoma or squa-
mous cell carcinoma, more than 3.5 million new cases of skin cancer are diagnosed
annually. Skin cancers cause approximately 15,000 deaths per year, of which 75%
are due to melanoma.

The single most important risk factor for the development of skin cancer is expo-
sure to natural and artificial ultraviolet radiation. It is also one of the only risk fac-
tors that can be avoided, and avoiding it can potentially prevent millions of new
cases of skin cancer every year. Other risk factors include a prior history of skin
cancer, a family history of skin cancer, fair skin, red or blonde hair, a propensity
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to burn easily, chronic exposure to toxic compounds such as creosote, arsenic, or
radium, and a suppressed immune system.

BASICTYPES OF MELANOMA

Melanoma in Situ

No invasion has occurred in this type of melanoma, as the malignant melanocytes
are localized to the epidermis. If diagnosed early, this type of lesion should be
excised with 5-mm borders.

Superficial Spreading Melanoma

This is the most common type of melanoma in both sexes. As its name implies,
this lesion spreads superficially along the top layers of skin before penetrating into
the deep layers. The superficial, or radial, growth phase is slower than the vertical
phase, which is when the lesion grows into the dermis and can invade other tis-
sues or metastasize. Men are more commonly affected on the upper torso, whereas
women are affected mostly on the legs. Common clinical features include raised
borders and brown lesions with pinks, whites, grays, or blues.

Lentigo Maligna

Similar to the superficial spreading type, this lesion is most often found in the elderly
(commonly diagnosed in the seventh decade of life), usually on chronic sun-damaged
skin such as the face, ears, arms, and upper trunk. Although it is the least common
of the four types of melanoma, this is the most common form of melanoma found in
Hawaii, They are clinically characterized as tan to brown lesions with very irregular
borders.

Amelanotic Melanoma

This is an uncommon (<5%) melanoma that is nonpigmented and can clinically
present as many other types of noncancerous conditions, including eczema, fungal
infections, basal or squamous cell carcinoma. Because of its lack of pigmentation,
this type of melanoma usually remains undiagnosed until a more invasive stage as
compared to other melanomas.

Acral Lentiginous Melanoma

Similar to the other two superficial melanomas in that it begins in situ, this lesion is
different in many ways. This is the most common melanoma found in African Ameri-
cans and Asians, This melanoma is usually found under the nails, on the soles of the
feet, and on the palms of the hands; common clinical features include flat, irregular,
dark brown to black lesions.

Nodular Melanoma

This melanoma, unlike the others, is usually invasive at the time of diagnosis. This
is the most aggressive and second most common type of melanoma (Figure 13-1).
They are clinically characterized as mostly black, but occasionally brown, blue, gray,
red, or tan lesions that arise from nevi or normal skin.
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Figure 13-1. Nodular melanoma. (Reproduced, with permission, from Kasper O, Braunwald £ Fouai A,
et al. Harrisor's Principles of Intemal Medicine. 16th ed. New York, NV: McGraw-Hill; 2005:499.}

PHYSICAL EXAMINATION

In 1985, it was noted by clinicians studying melanoma that there were sevetal chat-
aceeristic features of skin lesions that correlased with melanoma. Specifically, solor
variegation, border irregularity, asymmetry, and size greater than 6 mm in diameser
were sonsissently observed with melanoma. Thiz led to the ABCD acronym, which
has been used exwensively to determine the likelihood of a caneerous skin lesion
(Table13-1).

One other criterion that is often used is the change in the size or appearance
of the skin lesion. This is sometimes cised as B in the above ABCD crisetia, and
referred w0 as Bvolving and Elevation. Benign lesions may present at birth, or any
time thereafter, and several benign lesions may also present near the same point in
time. However, a benign lesion, onee present, will usually remain stable in size and
appearanee, whereas a malignancy will present as increasing in size or changing
in appearance. Thus, it is useful to ask whether a “mole” has cecently changed in
appearanee or has grown in size,

The “Ugly Duckling Sign” may guide physical emamination of skin lesions as it
is easy %o remember and seach. Simply, as the name suggests, this alludes o the

Table 13-1 . CLASSIC ABCD CRITERIA OF SUSPICIOUS SKIN LESIONS

Acronym | Characteristic More Likely Benign More Llkely Mallgnant

A Asymmetry Symmetric (right half Asymmetric (in >2 axes)
looks like left half)

B Borders Well defined Ragged or blurred

C Color Uniform eolor Varlegated (2 or mare eolors)

D Dlameter <6 mm >6 mm

E Elevation Flatsurface Ralsed surface

Evolving Stable in size and Enlargement, changes in

appearance thickness, or bleeding
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blatantly different appearance of the melanoma as compared to the other lesions
the patient may have.

Another procedure that may aid the detection of melanoma in the family physi-
cian’s office is dermoscopy. This is a magnification technique by which a skin lesion
can be visualized for more detail regarding its pigment and structure. The dermo-
scopic properties of a lesion may guide the physician’s management in terms of
either observing its evolution or performing a biopsy to further evaluate it.

TREATMENT

Benign nevi need only be monitored visually. The patient can accomplish this
after education on what to look for and when to come back for reevaluation. In
general, any preexisting nevus that has changed or any new pigmented lesion
that exhibits any of the ABCDE signs should be excised completely with a 2- to
3-mm margin around the lesion. Larger lesions that may be cosmetically difficult
to completely excise may be biopsied in several areas. If the pathology indicates a
malignancy, the lesion should then be completely excised with 5-mm margins by
a physician trained in plastic surgical technique. Complete excision of malignant
melanomas requires at least a 5-mm margin. Once a patient has been identified as
having a malignant skin lesion, the patient should be observed on an annual basis
for any new or changing skin lesions. Shave biopsy may be used for raised lesions,
and punch biopsy or elliptical excision for flat lesions. If the entire lesion cannot be
removed due to size or location, biopsies should be taken from the most suspicious
parts of the lesion.

PROGNOSIS

The single most important piece of information for prognosis in melanoma is the
thickness of the tumor, known as the Breslow measurement. Melanomas less than
1-mm thick have a low rate of metastasis and a high cure rate with excision. Thicker
melanomas have higher rates of metastases and poorer outcomes.

PREVENTION

Prevention is aimed at reducing exposure to ultraviolet radiation. When possi-
ble, avoid the sun between 10 am and 4 pM; wear sun-protective clothing when
exposed to sunlight; wear a sunscreen with a sun protection factor (SPF) of at least
15; and avoid artificial sources of ultraviolet (UV) radiation. Due to the high risk
of developing skin cancer in fair-skinned individuals, The United States Preven-
tive Services Task Force (USPSTF) recommends behavioral counseling regarding
minimizing exposure to UV radiation to reduce risk of skin cancer (grade B). This
recommendation is targeted for age group between 10 and 24 years who are fair
skinned. For individuals older than 24, this recommendation currently has insuf-
ficient evidence for effectiveness of behavioral counseling.

The USPSTE, however, does not recommend routine screening with whole body
examination in the general population for the early detection of premalignantlesions
as the evidence of benefit versus harm or routine screening in preventing malignancy
is insufficient (grade I). It should be kept in mind that these recommendations are
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for the general population. Special population including those with family history
of skin cancers, prior history of benign or malignant cancer, and other risk factors
should be examined and managed appropriately on an individual basis.

NONMELANOMA SKIN CANCERS

Both basal cell and squamous cell carcinomas arise from the epidermal layer of
the skin. The primary risk for these types of skin cancers is exposure to ultraviolet
radiation, especially sun exposure but also tanning bed use. A history of actinic
keratoses and human papillomavirus infection of the skin also raises the risk of
squamous cell carcinomas.

Basal cell carcinomas are the most common of all cancers. They typically appear
as peatly papules, often with a central ulceration or with multiple telangiectasias.
Patients typically present with a growing lesion and sometimes complain that it
bleeds or itches. Basal cell carcinomas rarely metastasize but can grow large and can
be locally destructive. The primary treatment is excision.

Squamous cell carcinomas have a higher rate of metastasis than basal cell carci-
nomas, but the risk is still low. These lesions are often irregularly shaped plaques or
nodules with raised borders. They are frequently scaly, ulcerated, and bleed easily.
Complete excision is the treatment of choice.

COMPREHENSION QUESTIONS

13.1 A 36-year-old man is noted to have a bothersome “mole” that on biopsy
reveals malignant melanoma. The pathologist comments that this histology
is a very rare type of melanoma and usually escapes diagnosis until a more
advanced stage. Which of the following is the most likely finding?

Melanoma in situ
Superficial spreading melanoma

Amelanotic melanoma

Co®>

Nodular melanoma
E. Acrallentiginous melanoma

13.2 A 73-year-old woman presents for concern about several tan-colored moles on
her arms, face, and ears that have progressively grown over the past 6 months.
Upon further examination, the moles are determined to be between 6 and
8 mm with very irregular borders. The physician decides to obtain an excisional

biopsy. Which of the following skin lesions should the physician be most suspi-
cious of based on history alone?

A. Benign nevus

B. Supetficial spreading melanoma
C. Lentigo maligna

D. Nodular melanoma
E

Acral lentiginous melanoma
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A 23-year-old Caucasian woman presents to your office for a routine well-
woman examination. She feels well without any concern/complaints. She is
a non-smoker with no significant past medical history. Her last Pap smear
with cotesting was last year. Her last tetanus shot was 2 years ago and she has
received a flu shot for the current season already. She states that she has never
been checked for skin cancer before and asks to be checked for it today. She
denies excessive sun exposure and has never been to a tanning facility before.
Based on the above information, which preventive services does she need at
today’s visit?

A. Pap smear and tetanus shot

B. Whole body examination to check for skin lesions based on age and race
C. Tetanus shot only

D. Mammogram and tetanus shot

E. Counseling to avoid excessive sun exposure and tanning booths

A 45-year-old African-American woman presents for a routine examination.
You notice a 9-mm-diameter lesion on the palm of her right hand that is dark
black, slightly raised, and has a notched border. When asked about it, she says
that it has been present for about a year and is growing. A friend told her not
to be concerned because, “black people don't get skin cancer” Which of the
following is your advice?

A. Her friend is correct and this is nothing to worry about.

B. While anyone can get skin cancer, this lesion has primarily benign fea-
tures and can be safely observed.

C. This lesion is suspicious for cancer but this is most likely a metastasis
from another source, such as a breast cancer.

D. This lesion is suspicious for a primary melanoma and needs further eval-
uation immediately.

A 70-year-old woman presents for evaluation of a lesion on her left cheek. It
has been present for several months. It is slowly enlarging and bleeds if she
scratches it. On examination, you find a 7-mm-diameter peatly appearing
papule with visible telangiectasias on the surface. Which of the following is
the appropriate management of this lesion?

A. Close observation and reexamination in 3 months
B. Reassurance of the benign nature of the lesion

C. Excision

D. Local destruction by freezing with liquid nitrogen
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ANSWERS

13.1 C. Amelanotic melanoma is an uncommon type of melanoma that due to its
lack of pigmentation often goes undiagnosed until it is in a more invasive and
advanced stage.

13.2 C., Lentigo maligna is most often found in the elderly usually on chronic sun-
damaged skin such as the face, ears, arms, and upper trunk. Think of this
type with tan-colored lesions on sun-damaged skin that has very irregular
borders.

13.3 E. This patient is up-to-date on her cervical cancer screening and immuniza-
tions for her age. She is not yet of the age where screening mammography
would be recommended. Per USPSTF recommendations, whole body skin
cancer screening is not generally recommended but counseling to reduce the
risk of development of skin cancer would be advised.

13.4 D. The lesion described is suspicious for an acral lentiginous melanoma and
needs evaluation. While skin cancers are more common in persons with
lighter skin, they can occur in persons with any skin color or tone.

13.5 C.The lesion is most likely a basal cell carcinoma and should be treated with
excision. While the likelihood of metastatic spread is low, these lesions can
grow and be locally destructive.

CLINICAL PEARLS

» The preventable risk factor common to all skin cancers is sun exposure.
Recommend to your at-risk patients limiting exposure to sunlight in the
middle of the day, wearing appropriate protective clothing, and using
sunscreen.

» Contrary to popular belief, the use of tanning beds is also a risk factor for
skin cancer.

» There is no such thing as a “healthy tan.”

» Clinicians should be aware that fair-skinned men and women older than
65 years, patients with atypical moles, and those with more than 50 moles
constitute known groups at substantially increased risk for melanoma.

» Excisional biopsy should be done for any lesion suspicious for melanoma.
If the entire lesion cannot be removed due to size or location, full-thickness
biopsies should be taken from the most suspicious parts of the lesion.
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A 40-year-old man with no past medical history presents to the clinic to estab-
lish care. He reports that he had a prior urinalysis that revealed blood as an inci-
dental finding. The urinalysis was done as a standard screening test by his former
employer. He denies ever seeing any blood in his urine and denies any voiding
difficulties, dysuria, sexual dysfunction, or any history or risk factors for sexually
transmitted diseases (STDs). His review of systems is otherwise negative. He has
smoked a half-pack of cigarettes per day for the past 10 years and exercises by jog-
ging 15 minutes and lightweight training daily. On examination, his vital signs are
normal and the entire physical examination is unremarkable. A complete blood
count (CBC) and a chemistry panel (electrolytes, blood urea nitrogen [BUN], and
creatinine) are normal. The results of a urinalysis done in your office are specific
gravity, 1.015; pH 5.5; leukocyte esterase, negative; nitrites, negative; white blood
cell count (WBC), 0; red blood cell count (RBC), 4 to 5 per high-power field (HPF).

What is the most likely diagnosis?

How would you approach this patient?

What is the workup and plan for this patient?

What are the concerns and how would you counsel the patient?

>
>
| 4
>
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ANSWERS TO CASE 14:
Hematuria

Summary: A 40-year-old male smoker is found incidentally to have red blood cells
in his urine sample on a urinalysis.

e Current diagnosis: Asymptomatic microscopic hematuria.

e Initial approach: Repeat the urinalysis, assess for risk factors and possible
reversible causes such as urinary tract infection (UTT), vigorous exercise or
recent urologic procedure, perform renal function testing, and then depending
on low or high risk of malignancy, perform additional imaging of lower and/
or upper urinary tract.

e Workup and plan: Rule out infection by performing urine culture; obtain fur-
ther history including exercise routine or recent urologic procedures; perform
renal function testing to rule out renal disease. If all of this is negative, evaluate
for malignancy by imaging of the upper urinary tract via computed tomogra-
phy (CT) urography and the lower urinary tract via cystoscopy.

e Concerns and counseling: The primary concern is to rule out malignancy,
including renal cell carcinoma and transitional cell carcinoma. Counsel the
patient on the importance of an appropriate workup, but reassure the patient
about the low prevalence of the condition.

ANALYSIS
Objectives

1. Learn about the significance of microscopic hematuria.

2. Learn an evidence-based approach to workup asymptomatic microscopic
hematuria.

3. Be familiar with recommendations for follow-up on patients with hematuria
after a negative workup.

Considerations

This patient has asymptomatic microscopic hematuria, as opposed to gross hema-
turia. The American Urological Association (AUA) defines significant microscopic
hematuria as more than 3 RBCs per HPF on urinalysis with microscopy. Although
he is asymptomatic, this patient deserves a thorough workup in order to determine
an etiology, if possible, and to rule out malignancy. The management guidelines
differ in the workup of microscopic hematuria with fewer than 3 RBCs per HPF
versus more than 3 RBCs per HPFE,

The patient’s history should be reviewed with specific questions to determine
any risks for STDs, occupational exposures to chemicals, strenuous exercise, drugs,
medications, and herbal/nutritional supplements. For a result of fewer than
3 RBCs per HPF, a urine analysis (UA) should be repeated three times at 6-week
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intervals, If these are negative (consistently <3 RBCs per HPF), the workup is com-
plete and the patient should be reassured. For a primary result of more than 3 RBCs
per HPF, a urine culture should be sent to evaluate for UTT. If a source is found,
a repeat UA with microscopy should be done 6 weeks after the etiology has been
resolved (for UTI or STD) or offending agent has been removed (exposure, strenu-
ous exercise, medications, etc).

At this point if the condition persists, renal function testing should be done
to evaluate for possible renal disease. This may include a basic metabolic panel to
check for BUN and creatinine as well as glomerular filtration rate (GFR). If there
are abnormalities in renal function testing, a nephrology referral should be gener-
ated immediately. If, however, no renal abnormalities are found at this point, or the
patient has risk factors for malignancy, imaging with CT urography and cystoscopy
should be done. Inform the patient that a complete workup is necessary to evaluate
for the presence of conditions such as infections or tumors, since as many as 30%
to 40% of people with gross hematuria and about 5% of those with microscopic
hematuria are positive for malignancy.

" APPROACH TO:
Hematuria

DEFINITIONS

GROSS HEMATURIA: The presence of enough blood in a urine sample to be vis-
ible to the naked eye

LOWER URINARY TRACT: The urinary bladder and urethra

MICROSCOPIC HEMATURIA: The presence of 3 or more RBCs per HPF on
two or more propetly collected urinalyses

UPPER URINARY TRACT: The kidneys and ureters

CLINICAL APPROACH

Hematuria is divided into glomerular, renal (nonglomerular), and urologic eti-
ologies. Glomerular hematuria typically is associated with significant proteinuria,
erythrocyte casts, and dysmorphic RBCs. Renal (nonglomerular) hematuria is sec-
ondary to tubulointerstitial, renovascular, and metabolic disorders. Like glomerular
hematuria, it often is associated with significant proteinuria; however, there are
no associated dysmorphic RBCs or erythrocyte casts. Urologic causes of hema-
turia include tumors, calculi, infections, trauma, and benign prostatic hyperplasia
(BPH). Urologic hematuria is distinguished from other etiologies by the absence of
proteinuria, dysmorphic RBCs, and erythrocyte casts.

Hematuria in adults should first be defined as gross hematuria or microscopic
hematuria. Gross hematuria denotes that the patient is able to visualize blood in
his voided specimen. Patients most often describe their urine as having a reddish
or brownish color, Patients are commonly concerned about malignancy or kid-
ney stones. In contrast, microscopic hematuria is usually asymptomatic and often
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discovered incidentally. Although malignancy is found in 5% of all patients with inci-
dental asymptomatic microscopic hematuria, United States Preventive Services Task
Force (USPSTF) currently does not recommend routine screening for bladder cancer
in asymptomatic patients (Level I).

Clinically significant microscopic hematuria is defined as 3 or more RBCs per
HPF on microscopic evaluation of urinary sediment from a propetly collected
specimen. The initial determination of microscopic hematuria should be based on
microscopic examination of urinary sediment from a freshly voided, early-morning,
clean-catch, midstream urine specimen. Urine must be refrigerated if it cannot be
examined promptly, as delays of more than 2 hours between collection and exami-
nation often cause unreliable results.

Hematuria can be measured quantitatively by any of the following methods:

o Determination of the number of red blood cells per milliliter of urine excreted
(chamber count)

o Direct examination of the centrifuged urinary sediment (sediment count)

o Indirect examination of the urine by dipstick (the simplest way to detect
microscopic hematuria).

Given the limited specificity of the dipstick method (65%-99% for 2-5 RBCs per
HPF), the initial finding of hematuria by the dipstick method should be confirmed
by microscopic evaluation of urinary sediment. The limited specificity is due to the
fact that the urine dipstick lacks the ability to distinguish RBCs from myoglobin
or hemoglobin.

Because of the possibility of bladder cancer, the AUA recommends that a single
positive result for hematuria on UA with microscopy warrants further workup.
There are certain risk factors that are associated with a higher probability of blad-
der cancer that should be explored and should serve as an impetus for timely and
efficient workup and referrals. Risk factors include smoking, occupational exposure
to chemicals or dyes (benzenes or aromatic amines), history of gross hematuria,
older than age 40, history of urologic disorder or disease, history of irritative void-
ing symptoms, history of UT1, analgesic abuse, or history of pelvic irradiation.

The prevalence of asymptomatic microscopic hematuria is roughly 2% to 31%.
in the males over the age of 60. There are a myriad of possible causes; risk factors
should guide the specific workup for the individual patient. Although some ele-
ments of the workup are standard for everyone, other more detailed and expensive
tests can be deferred for those at low risk. The presence of significant proteinuria,
red cell casts, renal insufficiency, or a predominance of dysmorphic RBCs in the
urine should prompt an evaluation for renal parenchymal disease or referral to a
nephrologist. In general, glomerular bleeding is associated with more than 80%
dysmorphic red blood cells, whereas lower urinary tract bleeding is associated with
more than 80% normal red blood cells.

Evaluation

Evaluation of the urinary sediment can allow for the diagnosis of patients with
renal parenchymal disease. This analysis will often also allow for distinction between
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glomerular disease and interstitial nephritis. The presence of red cell casts and
dysmorphic red blood cells is suggestive of renal glomerular disease. Interstitial
nephritis, often caused by analgesics or other drugs, is suggested by the presence of
eosinophils in the urine.

A complete evaluation for microscopic hematuria starts with a detailed history
and physical examination, appropriate laboratory testing (including urinary cytol-
ogy), and imaging of the upper and lower urinary tract. If the UA with microscopy
is positive for significant microscopic hematuria, further history should be obtained
to rule out benign causes such as menstruation, strenuous exercise, recent urologic
procedure, medications, etc. If a probable cause is determined, UA with micros-
copy should be repeated after 6 weeks of discontinuation of the cause. If the repeat
urinalysis is negative and the patient remains asymptomatic, no further workup is
required for low-risk patients. Transient microscopic hematuria can be caused by
sexual intercourse, heavy exercise, a recent digital prostate examination, other uro-
logic procedures, or contamination by menses. The repeat urinalysis should be done
after avoidance of any potential confounders such as menses, medications, exer-
cise, drugs, and nutritional/herbal products. Exercise-induced hematuria usually
resolves spontaneously in 72 hours in the absence of other coexisting conditions.
In addition, careful attention should be taken in women to ensure the blood is not
from the vaginal or rectal areas. In men, one should also exclude local trauma to the
foreskin. If in doubt, a catheterized specimen should be obtained, taking care not
to induce trauma during the procedure.

The laboratory studies should start with urinalysis with microscopy and evalu-
ation of centrifuged urinary sediment. The urine should be examined for number
of RBCs per HPFE, dysmorphic RBCs, and presence of casts and eosinophils. UTI
should be ruled out by urine culture. If an infection is present, it should be appro-
priately treated and the urinalysis repeated in 6 weeks. If the hematuria resolves
with treatment of the UTT, no further workup is needed.

A serum creatinine should also be obtained to assess renal function, with com-
parison to old records if available. If the laboratory evaluation reveals elevated cre-
atinine or red cell casts, workup should focus on renal parenchymal disease and
possible etiologies such as hypertension, diabetes, or autoimmune diseases. Refer-
ral to a nephrologist should be considered. Renal biopsy may be appropriate for
certain individuals. Patients with risk factors should also undergo cytologic evalu-
ation of the urine to assess for transitional cell carcinoma. Although voided urine
cytology may not pick up low-grade carcinoma, it is fairly reliable for high-grade
lesions, especially if repeated.

Numerous options exist for imaging of the upper urinary tract. Despite many
studies comparing the radiographic methods, there are no evidence-based guide-
lines on which modality is most efficient. Choice of imaging modality should take
into account any contraindications the patient may have including renal insuf-
ficiency, contrast allergy, or pregnancy. CT urography (with and without IV con-
trast), given its high sensitivity and specificity for imaging upper urinary tract,
should be the initial modality of choice unless a contraindication exists. Urine
cytology and urine markers should only be used in patients with risk factors for
bladder cancer as detailed earlier; these procedures are not a part of the routine
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evaluation of microscopic hematuria. The lower urinary tract should be examined
for transitional cell carcinoma by cystoscopy in all patients who are older than
35 years or who present with risk factors for lower urinary tract malignancies. In the
absence of risk factors in selected patients with a negative history, examination, labo-
ratory workup, and upper tractimaging, and those younger than 35 years, cystoscopy
may be deferred or individualized at the discretion of the treating physician.

In patients with a thorough but negative workup, UA with microscopy should
be repeated annually for 2 consecutive years. For those with persistent asymptom-
atic microscopic hematuria, the AUA recommends repeat evaluation within 3 to
5 years of the initial evaluation. For those with two consecutively negative results
on annual UA with microscopy, workup can be stopped. However, if the patient
develops gross hematuria, voiding difficulties, pain, or any abnormal cytology,
immediate urologic reevaluation and urologic consultation is warranted. Patients
who develop hypertension, proteinuria, glomerular casts, or abnormal renal func-
tion should be referred to a nephrologist for consultation.

COMPREHENSION QUESTIONS

14.1 A 60-year-old man with past medical history of BPH presents to you with
gross hematuria for 1 day. He states this has never happened before and denies
strenuous exercise. Upon further questioning he does reveal that 2 days ago he
had a bladder catheterization to evaluate his postvoid residual. He denies
smoking, family history of cancers, or chemical exposures. Which of the
following is the most appropriate management at this time?

A. Counsel the patient on the high likelihood of gross hematuria after a
urologic procedure and that this will likely subside. Let him know no test
is required today.

B. Do a urine dipstick first. If positive then proceed to urinalysis with
microscopy and have the patient return in a few weeks for a repeat UA
with microscopy.

C. Discuss with the patient the high likelihood of malignancy with gross
hematuria especially given his age and past history and recommend
imaging upper and lower urinary tracts.

D. Tell him that he likely needs urine cytology today to rule out malignancy.
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A 54-year-old postmenopausal woman with past medical history of hyper-
tension is incidentally found to have significant microscopic hematuria on a
UA that was done as part of her annual hypertension laboratory tests. She
denies dysuria, gross hematuria, fevers, chills, and nausea/vomiting. Her
physical examination is negative for suprapubic tenderness and flank pain.
What would be the next best step in the management of this patient?

A. Repeat UA with microscopy in 3 months at her next follow-up visit for
hypertension.

B. Perform a urine culture and if positive, treat immediately. Repeat UA
posttreatment.

C. Order renal function testing to rule out medical renal disease as an
etiology.

D. Repeat UA with microscopy in 6 weeks.

A 65-year-old man with past medical history of hypertension, coronary
artery disease, chronic kidney disease (CKD), and a pacemaker presents to
your office with complaint of “dark urine” for many weeks now. He states he
has been evaluated by several other physicians who had done “several tests”
that all came back negative. He states he has never had any imaging done and
would like you to “take a look at what is going on in there.” Upon accessing his
medical records you see that he has already had several UA with microscopy
that were all positive for microscopic hematuria, renal function testing, which
is significant for elevated BUN and creatinine and decreased GFR, and nega-
tive urine cultures. At this time, what would be the most appropriate imaging
modality and management for this patient?

A. Counsel the patient against imaging at this time as any imaging may
worsen his CKD.

B. Order magnetic resonance urography (MRU) as the patient is unable
to undergo CT urography given his renal insufficiency, along with an
urgent urology referral.

C. Order a combined renal ultrasound and retrograde pyelogram for maxi-
mum visualization of upper urinary tract, along with an urgent urology
referral.

D. Order urine cytology and urine markers as these are the least invasive
test of choice at this time.
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ANSWERS

14.1 B. Although it is very likely that the patient’s hematuria is secondary to the
recent urologic procedure, it is not a good practice to simply assume the cause
and not do appropriate initial evaluation for hematuria, like one would for
any patient with that chief complaint. The initial step in this case would be
to do a urine dipstick, which if positive in office, would warrant a UA with
microscopy. If this shows 3 or more RBCs per HPF, one would immediately
go to thorough workup. However, if UA with microscopy shows fewer than
3 RBCs per HPF, the patient should be asked to return in 6 weeks for a
repeat. It is appropriate to discuss with the patient that his gross hematu-
ria, given his lack of risk factors for malignancy, is most likely caused by the
recent bladder catheterization; however, as stated earlier, this is not a reason
to dismiss further evaluation. Since there is a probable cause for this patient’s
hematuria, one would not immediately begin workup to rule out malignancy.
Certainly, if his gross hematuria continues after several weeks, it would be
imperative to conduct further evaluation.

14.2 D. This patient does not have signs or symptoms of a UTT and additional
workup looking for an infection is not going to change management, as
asymptomatic bacteriuria need not be treated except in pregnancy. As per the
current guidelines, this patient needs a repeat UA with microscopy in 6 weeks
before beginning workup to rule out medical renal disease. A 3-month interval
between repeat UA testing is not an appropriate interval.

14.3 C. This patient has two simultaneous contraindications to imaging modali-
ties preferred in the workup of microscopic hematuria. Due to his renal
insufficiency he should not get a CT urography, and due to his pacemaker,
he should not undergo MRI/MRU. For this reason, the next best imaging
modality would have to be done, a renal ultrasound, which when combined
with a retrograde pyelogram would provide maximum information about the
upper urinary tracts. This would have to be done with a concurrent urology
referral. Urine cytology and urine markers, although noninvasive, are not cur-
rently recommended in the routine evaluation of microscopic hematuria.

CLINICAL PEARLS

» Hematuria in adults should always be evaluated. If no source is found on
a thorough initial workup, patients should be followed for at least 3 years
to monitor for an underlying condition.

» In every case of a first-time microscopic hematuria, a repeat urinalysis
with microscopy is required at 6-week interval before any other manage-
ment is done.
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CASE 15

A 27-year-old woman presents to your office complaining of progressing nervous-
ness, fatigue, palpitations, and the recent development of a resting hand tremor.
She also states that she is having difficulty concentrating at work and has been
more irritable with her coworkers. The patient also notes that she has developed a
persistent rash over her shins that has not improved with the use of topical steroid
creams. All of her symptoms have come on gradually over the past few months
and continue to get worse. Review of systems also reveals an unintentional weight
loss of about 10 |b, insomnia, and amenorrhea for the past 2 months (the patient’s
menstrual cycles are usually quite regular). The patient’s past medical history is
unremarkable and she takes no oral medications. She is currently not sexually
active and does not drink alcohol, smoke, or use any illicit drugs. On examination,
she is afebrile. Her pulse varies from 70 to 110 beats/min. She appears restless and
anxious. Her skin is warm and moist. Her eyes show evidence of exophthalmos
and lid retraction bilaterally, although funduscopic examination is normal. Neck
examination reveals symmetric thyroid enlargement, without any discrete palpa-
ble masses. Cardiac examination reveals an irregular rhythm. Her lungs are clear
to auscultation. Extremity examination reveals an erythematous, thickened rash
on both shins. Neurologic examination is normal except for a fine resting tremor
in her hands when she attempts to hold out her outstretched arms. Initial labora-
tory tests include a negative pregnancy test and an undetectable level of thyroid-
stimulating hormone (TSH).

» What is the most likely diagnosis?
» What imaging study is most appropriate at this time?
» What is the definitive nonsurgical treatment of this condition?
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ANSWERS TO CASE 15: |
Thyroid Disorders

Summary: A 27-year-old woman presents with progressively worsening anxdety,
palpitations, tremor, menstrual irregularities, and weight loss. Her TSH level is
suppressed, sonfirming the presence of hyperthyroidism.

e Most likely diagnosis: Hyperthyroidism secondary to Graves disease
e Mostappropriase imaging study: Nuclear medicine thyroid scan with nptake
e Definitive nonsurgical treapments Thyroid ablation with radioactive iodine

ANALYSIS
Objectives
1. Know the most common conditions that cause hyper- and hypothyroidism.

2. Be able to interpret the common sests used to evaluate thyroid fiinction.
3. Learn the modalities of treatment for disotders of the thyroid.

Considerations

This patient has symptoms and signs consissent with hyperthyroidism, including
watm, moist skin caused by excessive sweating and cusaneous vasodilation; a resting
tremor; an enlarged thyroid gland; weight loss; and sachycardia. Her irregular heart-
beat may bea manifessation of atrial fibrillation, which occurs in approximately 10%
of hyperthyroid patients. Eye abnormalities are common in hyperthyroid ssates.
Redaction of the upper lid, resulting in the “thyroid stare” is common. Graves
disease has a unique ophthalmopathy that may cause a prominent emsophthalmos
(Figure 15-1). The most eomman caunse of noniatrogenic hyperthyrvidism is Graves
disease, an autoimmune thyroid disorder. Ausoantibodies to the TSH receptors on
the thyroid gland result in hyperfunctioning of the gland, with the result that the

Figure 15-1. Exaophthalmos and proptosis of Graves disaase. (Reproduad, with permission, from
Kasper DL, Braunwald E, Fauci A, et al. Harrison’s Principles of Internal Medicine. 16th ed. New York, NY:
McGraw-Hill; 2005:2114.)
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thyroid gland functions outside the usual control of the hypothalamic-pituitary axis.
Graves disease commonly occurs in reproductive-age females and is much more
common in women than men. The treatment of Graves disease includes antithy-
roid drugs (such as propylthiouracil [PTU] and methimazole) and/or B-blockers
to block some of the peripheral effects of excessive thyroxine. However, these are
only temporary measures used to give patients symptomatic relief. The definitive
treatment is radioactive iodine, which destroys the thyroid gland. At least 40% of
patients who receive radioactive iodine eventually become hypothyroid and will need
thyroid hormone replacement. Radioactive iodine therapy is contraindicated in
pregnant women, as the isotope can cross the placenta and cause fetal thyroid abla-
tion. Due to adverse effects on fetal development, methimazole is not used during
first trimester of pregnancy. Most experts agree that PTU should be used in the
first trimester, and methimazole can be safely used in second and third trimesters.
Surgical removal of the thyroid gland is another option for the treatment of Graves
disease, but it is often reserved for pregnant patients.

" APPROACH TO:
Thyroid Disease

DEFINITIONS

GRAVES DISEASE: An autoimmune thyroid disorder in which autoantibodies to
the T'SH receptors on the thyroid gland result in hyperfunctioning of the thyroid
gland. A prominent finding is also the “stare” due to the ophthalmic involvement.

THYROID STORM: An acute hypermetabolic state associated with the sudden
release of large amounts of thyroid hormone into circulation, leading to autonomic
instability and central nervous system dysfunction such as altered mental status,
coma, or seizures. This condition has a significant mortality risk.

HYPERTHYROIDISM
Signs and Symptoms

Hyperthyroidism usually presents with progressive nervousness, palpitations,
weight loss, fine resting tremor, dyspnea on exertion, and difficulty concentrating,
Physical findings include a rapid pulse rate and elevated blood pressure, with the
systolic pressure increased to a greater extent than the diastolic pressure, creat-
ing widened pulse-pressure hypertension. Examination findings can include atrial
fibrillation and a fine resting tremor.

Thyroid storm is an acute hypermetabolic state associated with the sudden release
of large amounts of thyroid hormone into circulation. It occurs most often in patients
with Graves disease, but can also occur in acute thyroiditis conditions. Symptoms
include fever, confusion, restlessness, and psychotic-like behavior. Examination
may demonstrate tachycardia, elevated blood pressure, fever, and dysrhythmias.
Patients can also have other signs of high-output heart failure, such as dyspnea on
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exertion and peripheral vasoconstriction, and may exhibit signs of cerebral or car-
diac ischemia. Thyroid storm is a medical emergency that requires prompt attention
and reversal of the metabolic demands of acute hyperthyroidism.

Pathogenesis

Graves disease is the most common cause of hyperthyroidism and is more com-
monly found in women. It is an autoimmune disorder caused by immunoglobu-
lin (Ig) G antibodies that bind to TSH receptors, initiating the production and
release of thyroid hormone. In addition to the usual findings, approximately 50% of
patients with Graves disease also have exophthalmos. The second most common cause
of hyperthyroidism is an autonomous thyroid nodule that secretes thyroxine. These
nodules do not rely on TSH stimulation and continue to excrete large amounts of
thyroxine despite low or nonexistent, circulating TSH levels. Hyperthyroidism can
also be caused by the acute release of thyroid hormone in the early stages of thy-
roiditis. In such cases, symptoms are generally transient and resolve within weeks
of onset. Jatrogenic hyperthyroidism can occur secondary to the overuse of thyrox-
ine supplementation.

Laboratory and Imaging Evaluation

Hyperthyroidism can be diagnosed by an elevated free thyroxine level, usually with
a corresponding low TSH level. Once it has been identified, further testing for auto-
immune antibodies and radionucleotide scanning of the thyroid can help to deter-
mine whether the problem is Graves disease, an autonomous nodule, or thyroiditis.
Radionucleotide imaging provides a direct scan of the gland and an indication of
its functioning, Imaging is performed using either an isotope of technetium-99 m
(*~TIc) or iodine-123 (*2), After the administration of one of these agents, imaging
the thyroid allows visualization of active and inactive areas, as well as an indication
as to the level of activity in a particular area. In patients with Graves disease, there
will be diffuse hyperactivity with large amounts of uptake. In contrast, thyroiditis
demonstrates patchy uptake with overall reduced activity, reflecting the release of
existing hormone rather than the overproduction of new thyroxine. The detection
of serum thyroid-receptor antibodies is a specific diagnostic test for Graves disease.

Treatment

Radioactive iodine is the treatment of choice for Graves disease in adult patients who
are not pregnant. It should not be used in children or breast-feeding mothers. Anti-
thyroid drugs are also well tolerated and successful at blocking the production and
release of thyroid hormone in patients with Graves disease. Some examples of these
drugs include PTU, methimazole, and carbimazole, These drugs work by inhibiting
the organification of iodine, and PTU also prevents the peripheral conversion of
thyroxine (T,) to triiodothyronine (T,), its more active form. In April, 2010, the
Food and Drug Administration (FDA) added a“black box” warning to the labeling
of PTU because of the risk of hepatotoxicity. For this reason, methimazole should
be considered the first-line agent except when the patient is pregnant, PTU Is pre-
ferred during first trimester of pregnancy. Another serious potential side effect of
these drugs is agranulocytosis, which occurs in 3 per 10,000 treated patients per
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year. Antithyroid drugs are especially useful in treating adolescents, in whom Graves
disease may go into spontaneous remission after 6 to 18 months of therapy. Sur-
gery is reserved for patients in whom medications and radioactive iodine ablation
are unacceptable treatment modalities, or in whom a large goiter is present that
is either compressing nearby structures or is disfiguring. For patients presenting
with thyroid storm, aggressive initial therapy is essential to prevent complications.
Treatment should include the administration of high doses of PTU or methima-
zole and P-blockers (to control tachycardia and other peripheral symptoms of
thyrotoxicosis). Hydrocortisone is given to prevent possible adrenal crisis.

HYPOTHYROIDISM
Signs and Symptoms

Patients with hypothyroidism can present with a wide range of symptoms, including
lethargy, weight gain, hair loss, dry skin, slowed mentation or forgetfulness, consti-
pation, intolerance to cold, and a depressed effect. In older patients, hypothyroidism
can be confused with Alzheimer disease and other conditions that cause dementia.
In women, it is often confused with depression. Physical findings that can present
in hypothyroid patients include low blood pressure, bradycardia, nonpitting edema,
hair thinning or loss, dry skin, and a diminished relaxation phase of reflexes.

Pathogenesis

Several different conditions can cause hypothyroidism. The most common noni-
atrogenic condition causing hypothyroidism in the United States is Hashimoto thy-
roiditis, an autoimmune thyroiditis. Iatrogenic causes include post-Graves disease
thyroid ablation and surgical removal of the thyroid gland. Another cause is sec-
ondary hypothyroidism related to hypothalamic or pituitary dysfunction. These
conditions are primarily found in patients who have received intracranial irradia-
tion or surgical removal of a pituitary adenoma.

Laboratory and Imaging Evaluation

In primary hypothyroidism, the T'SH level is elevated, indicating insufficient thy-
roid hormone production to meet metabolic demands. Free thyroid levels are low.
In contrast, patients with secondary hypothyroidism have low or undetectable
TSH levels. Once the diagnosis of primary hypothyroidism is made, further imaging
or serologic testing is unnecessary if the thyroid gland is normal on physical exami-
nation. In cases of secondary hypothyroidism, however, further testing is needed
to determine whether the cause is a hypothalamic or pituitary problem. This can
be done by using a thyroid-releasing hormone (TRH) test. Endogenous TRH is
released by the hypothalamus and stimulates the pituitary to release TSH. When
TRH is injected intravenously, a normally functioning pituitary will result in an
increase of TSH that can be measured in about 30 minutes. No increase in TSH
after injection of TRH suggests a malfunctioning pituitary gland. In cases where
pituitary dysfunction is suspected, imaging of the pituitary gland to detect micro-
adenomas and testing of other hormones that are dependent on pituitary stimula-
tion are indicated.
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Treatment

Most healthy, nonpregnant adults with hypothyroidism require about 1.6 pg/kg of
thyroid hormone replacement daily. The recommendation in patients over 50 years
is to start with a dose between 25 and 50 pug daily, and increase by 25 pg every 3 to
4 weeks until optimal dose is reached. The same recommendation exists for those
younger than 50 years with ischemic heart disease. In pregnancy, thyroid hormone
replacement needs may increase by approximately 30%. This can be met by having
the woman take nine doses of her prepregnancy dose of levothyroxine weekly. A
referral to an endocrinologist may also be indicated.

Thyroxine is usually dosed once daily, although some evidence suggests that
weekly dosing may also be effective. In patients with an intact hypothalamic-pitu-
itary axis, the adequacy of thyroid replacement can be followed with serial TSH
measurements. Evaluation of T'SH levels should be performed 4 to 6 weeks after
an adjustment in medication has been made. If TSH is greater than 5, under-
replacement or nonadherence to medication should be suspected. If underre-
placed, increase the levothyroxine dose by 12.5 to 25 pg per day. If TSH less
than 0.35, patient is being overreplaced and a daily dose decrease by 25 pg is
required. With increased age, thyroid binding decreases as a consequence of a
drop in serum albumin level and the medication dosage may need to be reduced
by up to 20%. Annual monitoring of the TSH level in the eldetly is necessary to
avoid overreplacement.

Screening

Screening asymptomatic adults for thyroid disorder is controversial. The United
States Preventive Services Task Force (USPSTF) reports insufficient evidence for
or against routine screening. The American Academy of Family Physicians (AAFP)
does not recommend screening in asymptomatic adults. The American Thyroid
Association recommends screening of all adults age 35 and more every 5 years.

NODULAR THYROID DISEASE

Thyroid nodules, both solitary and multiple, are common and are often found inci-
dentally on physical examination, ultrasonography, or computed tomography. They
are more prevalent in women and increase in frequency with age. Although their
pathogenesis is not clear, nodules are known to be associated with iodine deficiency,
higher gravidity, and the ingestion of goitrogens. Further workup of identified nod-
ules is indicated, as the incidence of malignancy in solitary nodules is estimated at 5%
to 6%. The incidence of malignancy is higher in children, adults younger than 30 or
older than 60 years, and patients with a history of head or neck irradiation. Other
historical risk factors include a family history of thyroid cancer, the presence of
cervical lymphadenopathy, and the recent development of hoarseness of the voice,
progressive dysphagia, or shortness of breath.

Initial assessment of thyroid nodules should include evaluation of thyroid func-
tion and ultrasonography to assess for the size of the nodule. Thyroid function can
be assessed by measuring the TSH level. Ultrasonography is the imaging test of
choice for assessment of the size of a thyroid nodule, its characteristics (solid or
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cystic), the overall size of the thyroid, and for the presence of other nodules that
may not have been previously identified.

Functional adenomas that present with hyperthyroidism are rarely malignant.
These represent less than 10% of all nodules. A patient who has a thyroid nodule
and is found to be hyperthyroid should have a radioactive iodine uptake study to
confirm functionality of the nodule. Hyperfunctioning nodules are treated with
surgery or radioactive ablation therapy, depending on the level of hyperthyroidism.

Nodules measuring greater than 1 cm by ultrasonography in a person with a
normal or elevated TSH require biopsy. This can be done by fine-needle aspira-
tion (FNA), which is a highly sensitive test. Ultrasound findings suggestive of
malignancy include irregular margins, intranodular vascular spots, and micro-
calcifications. Results of the FNA determine further management and treat-
ment. Cytologic evaluation of FNA specimens are reported as being nondiag-
nostic, benign, follicular lesion of undetermined significance, follicular neoplasm,
suspicious for malignancy, or malignant. Follicular cell malignancy cannot be distin-
guished cytologically from its benign equivalent, and thus is often read as follicular
lesion of undetermined significance. These patients should be refetred to surgery
to obtain a definitive evaluation. Papillary, medullary, and anaplastic thyroid car-
cinomas can be diagnosed accurately by FNA. Patients with thyroid malignancy
are treated by thyroidectomy followed by radioactive ablation. These patients will
require long-term follow-up by an endocrinologist.

Thyroid nodules discovered during pregnancy are handled similarly, except that
radioisotope scanning is contraindicated. FNA is safe during pregnancy, and thy-
roidectomy can be performed relatively safely during the second and third trimes-
ter. However, because thyroid cancer is relatively indolent, it may be wise to defer
definitive diagnosis and treatment until the postpartum period in patients with
indeterminate lesions on FNA.

COMPREHENSION QUESTIONS

15.1 A 28-year-old woman is noted to have had 10-Ib unintended weight gain,
hair loss, dry skin, and fatigue. She is diagnosed with probable hypothyroid-
ism. Which of the following laboratory test results is most consistent with
hypothyroidism?

A. Normal TSH and elevated T,/ T, levels

B. Elevated TSH levels and low T,/ T,
C. Elevated TSH levels and normal T,/ T,
D

. Low TSH and elevated T,/ T, levels
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A 35-year-old G2P1001 at 11 weeks’ gestational age presents with complaint
of palpitations, weight loss, nervousness and tremor. She denies prior history
of thyroid problems. Laboratory studies confirm that TSH is severely sup-
pressed. Which of the following is the best treatment for this patient at this
time?

A. PTU

B. P-blockers

C. Levothyroxine

D. Methimazole

A 24-year-old woman who is 8 weeks pregnant is found to have a thyroid

nodule. Biopsy is performed and malignancy of the thyroid is diagnosed.
Which of the following management options is most appropriate?

A. Confirm the diagnosis of cancer using radioisotope scanning.

B. Perform an immediate thyroidectomy.

C. Follow clinically until after delivery of child.

D. Treat with radioactive iodine ablation in the second or third trimester.
A 28-year-old man presents to his physician for a health maintenance visit.
He feels well and does not report changes in his appetite, weight, energy, or
bowel movements. A firm nodule is palpated in the left lobe of his thyroid.

The nodule is confirmed on ultrasound and measures 0.8 cm. Which of the
following is the next step in the workup of this nodule?

A. Radioactive iodine uptake study

B. Fine-needle aspiration

C. Repeat ultrasound in 6 months

D. Referral to surgeon for open biopsy

ANSWERS

15.1

15.2

15.3

B. Hypothyroidism is marked by low levels of circulating thyroid hormones.
When this happens, the negative feedback to TSH is stunted, and it in turn
increases. Therefore hypothyroidism presents with an increased TSH and

low T,/T,.

A. Experts agree that due to adverse effects of methimazole on fetal develop-
ment, PTU should be used in first trimester of pregnancy, and methimazole
in second and third trimesters.

C. Thyroid cancer detected during pregnancy can usually be observed until
after the pregnancy is complete. If needed, thyroid surgery can be performed
safely in the second and third trimesters. The use of radioactive iodine is
contraindicated in pregnancy.
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15.4 C. For thyroid nodules that are less than 1 cm, benign appearing, and no pres-
ence of positive clinical history of thyroid cancers, observation and repeat
thyroid ultrasound in 6 months is appropriate. Thyroid nodules greater than
1 cm should undergo FNA, as this is a sensitive and specific test for thyroid
nodules and can help to determine whether it is malignant.

CLINICAL PEARLS

» The most common forms of both hyper- and hypothyroidism are autoim-
mune: Graves disease and Hashimoto thyroiditis causing hypothyroidism.

» Once thyroid nodule is palpated on examination, the first steps are to
obtain a TSH level and a thyroid ultrasound.

» Thyroid disease in pregnancy needs to be evaluated and treated appro-
priately as both hypothyroidism and hyperthyroidism can have serious
effects on fetal development.
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A 25-year-old G2P1 woman at 39-week estimated gestational age presents to the
labor and delivery triage unit stating that her “water has broken.” She reports hav-
ing had a large gush of clear fluid followed by a constant leakage of fluid from
her vagina. She subsequently started having uterine contractions approximately
every 4 minutes. She has had an uncomplicated prenatal course with good pre-
natal care since 8-week gestation. Her prenatal records are available for review in
the triage unit. Her first pregnancy resulted in the full-term delivery of a 7-1b 8-oz,
healthy boy.

In the triage unit, she is placed on an external fetal monitor. Her blood pressure
is 110/70 mm Hg, her pulse is 90 beats/min, and her temperature is 98.7°F (37.0°C).
Her general examination is normal. Her abdomen is gravid, with a fundal height
of 38 cm. The fetus has a cephalic presentation by Leopold maneuvers and an
estimated fetal weight of 8 Ib.

» What signs and tests could confirm the presence of rupture of membranes?

» On the fetal monitoring strip shown (Figure 16-1), what is the approximate
baseline fetal heart rate? How often is she having uterine contractions?

» Her prenatal records reveal that she had a positive group B Streptococcus (GBS)
vaginal culture at 36-week gestation. What therapy should be instituted at
this time?
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Figure 16-1. External Fetal Monitoring Strip.
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ANSWERS TO CASE 16:
Labor and Delivery

Summary: A 25-year-old pregnant woman at term presents with the spontaneous rup-
ture of membranes and subsequent uterine contractions, signaling the onset of labor.

o Signs that could confirm the rupture of membranes: Visualization of amniotic
fluid leaking from the cervix; the presence of pooling of amniotic fluid in the
posterior vaginal fornix; demonstration of a pH above 6.5 in fluid collected
from the vagina using Nitrazine paper; or visualization of “ferning” on a sample
of fluid on an air-dried microscope slide

o Baseline fetal heart rate: 140 beats/min
o Contraction interval: Approximately every 3 minutes

o Recommended antibiotic prophylaxis for GBS colonization during labor:
Penicillin 5 million units IV loading dose followed by 2.5 million units IV every
4 hours; alternative treatments include IV ampicillin, cefazolin, clindamycin,
and vancomycin

ANALYSIS
Objectives

1. Know the definition of labor, including the three stages of labor, understand
the definitions and differences in the categories of fetal heart tracings, and
know the normal progression of labor in nulliparous and multiparous women.

2. Understand the types of fetal monitoring that are routinely performed during
labor and how monitoring correlates with the physiologic processes occurring
during labor.

3. Be familiar with the abnormal progression of labor and some of the interven-
tions that can be made to address these problems.

Considerations

This woman arrives at the labor and delivery triage unit in need of evaluation for
the possibility that she is in labor and that she has ruptured her membranes (bro-
ken her bag of water). The accurate and appropriate diagnosis of labor is extremely
important in obstetrical care. Incorrectly diagnosing a woman as being in labor
may result in unnecessary interventions, whereas not diagnosing labor may result
in complications or delivery occurring without access to appropriate personnel and
facilities. Furthermore, the diagnosis of rupture of membranes is critical for sev-
eral reasons. First, especially at term, the spontaneous rupture of membranes may
signify the impending onset of labor. Second, if the presenting part is not well
applied in the pelvis, prolapse of the umbilical cord with resultant compression of
the cord and disruption of the oxygen supply to the fetus may occur. Finally, the
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prolonged rupture of membranes, especially after 24 hours or longer, may predis-
pose to the development of infection.

The physician also must promptly make assessments of both maternal and fetal
well-being. A careful history and physical examination should be performed. When
available, prenatal records should be reviewed to evaluate for any problems during
this, or previous, pregnancies and to confirm the gestational age of the pregnancy.
In this case, the presence of GBS colonization requires the institution of appropri-
ate antibiotic prophylaxis to reduce the risk of fetal infection with GBS, a common
cause of neonatal morbidity and mortality. In GBS-colonized women, the recom-
mended antibiotic prophylaxis is I'V penicillin. When this is not available, ampi-
cillin is often substituted. In penicillin-allergic women, cefazolin, clindamycin, or
vancomycin can be used. Fetal well-being is most commonly monitored using extet-
nal, electronic fetal-monitoring equipment, although other options are available.
With this equipment, the baseline fetal heart rate, heart rate variability, accelera-
tions and decelerations, along with the presence and frequency of uterine contrac-
tions, may be evaluated. Determination of the presentation of the fetus (cephalic,
breech, or shoulder [ie, transverse lie]) is also critical, as this may play a significant
role in the determination of route of delivery (vaginal or cesarean).

APPROACHTO: |
Labor and Delivery

DEFINITIONS
FETAL LIE: The relationship of the long axis of the fetus to the long axis of the
mother; either longitudinal or transverse

FETAL PRESENTATION: The part of the fetus that is either foremost in the
birth canal or in closest proximity to the birth canal

LABOR: Regular uterine contractions that lead to the effacement and dilation of
the cervix

PREMATURE RUPTURE OF MEMBRANES: Rupture of the fetal membranes
prior to the onset of labor

CLINICAL APPROACH

Labor usually begins spontaneously and occurs normally within 2 weeks of the
estimated date of confinement (280 days after the first day of the last menstrual
period). The onset of labor more than 3 weeks before the estimated date of confine-
ment (EDC) is considered preterm labor. If labor has not started spontaneously by
2 weeks after the EDC, the pregnancy is considered postterm.

Stages of Labor

Labor is typically divided into three stages. The first stage of labor is from the onset
of labor until the cervix is completely dilated. This stage can further be divided into a
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latent phase and an active phase. During the latent phase of labor, the contractions
become stronger, longer lasting, and more coordinated. The active phase of labor,
which usually starts at 3 to 4 cm of cervical dilation, is when the rate of cervical
dilation is at its maximum. Contractions are usually strong and regular. In active
labor in a woman without an epidural, the minimum expected rates of cervical dila-
tion are 1.2 cm per hour for a nulliparous woman and 1.5 cm per hour for a parous
woman. The second stage of labor is from complete cervical dilation (10 cm) through
the delivery of the fetus. The combination of the force of the uterine contractions
and the pushing efforts of the mother results in the delivery of the baby. A normal
second stage lasts less than 2 hours in a nulliparous patient and less than 1 hour in
a parous patient. The presence of epidural anesthesia can prolong these times by up
to 1 hour. The third stage of labor begins after the delivery of the baby and ends with
the delivery of the placenta and membranes. The third stage is typically short and is
considered prolonged if it lastslonger than 30 minutes.

The Progress of Labor

The progress of labor usually depends on the “three Ps.” The Power is the strength
of the uterine contractions during the active phase of labor and of the maternal
pushing efforts during the second stage of labor. The power of the contractions can
be assessed subjectively by an examiner palpating the uterus during a contraction
or objectively by placing an intrauterine pressure catheter, which directly measures
pressure within the uterine cavity. The Passenger is the fetus. Its size, lie, presenta-
tion, and position within the birth canal all play a role in the progression of labor
and rate of fetal descent. Finally, the shape and size of the Pelvis can result in delay
or failure of descent of the fetus because of the relative disproportion between the
fetal and pelvic sizes.

The diagnosis of active labor is an indication for admission to the birthing unit
for labor management and monitoring. The presence of ruptured membranes is
also an indication for admission. The rupture of membranes can be confirmed by
a careful vaginal examination performed with a sterile speculum and gloves. The
visualization of fluid leaking from the cervical os, either spontaneously or with the
patient performing a Valsalva maneuver, and the presence of amniotic fluid pool-
ing in the posterior vaginal fornix are confirmatory. The detection of fluid in the
vagina with a pH more than 6.5 is consistent with amniotic fluid, as normal vaginal
secretions typically have a pH less than 5.5. Using a sterile applicator to sample
vaginal fluid and applying it to Nitrazine paper can make this determination. The
presence of semen, blood, or bacterial vaginosis can cause elevated pH in vaginal
secretions and a false-positive Nitrazine test. The visualization of ferning of vaginal
fluid under microscopic magnification of an air-dried sample also suggests the pres-
ence of amniotic fluid,

When the pregnant patient is admitted to the labor and delivery unit, fetal well-
being is assessed by either continuous or intermittent fetal heart rate monitoring.
Continuous external fetal heart rate monitoring is the more commonly used pro-
cedure in the United States. A Doppler ultrasound device is used to continuously
trace the fetal heart rate. Continuous monitoring can also be accomplished using
an internal device (fetal scalp electrode), by attaching an electrode to the fetal scalp
that directly measures and amplifies fetal cardiac electrical activity. This procedure
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requires that the membranes are ruptured. With either of these two techniques, a
continuous graphic recording of the fetal heart rate is recorded. Alternatively, intet-
mittent auscultation using a stethoscope or handheld Doppler can be performed.
The American College of Obstetricians and Gynecologists (ACOG) recommends
that in intermittent auscultation of low-risk pregnancies, the fetal heart should
be monitored after a contraction at least every 30 minutes during the first stage of
labor and every 15 minutes in the second stage. In at-risk pregnancies, the monitor-
ing frequency is increased to at least every 15 minutes during the first stage and to
every 5 minutes in the second stage.

Important considerations in interpreting fetal heart rate data are the baseline
heart rate, variability, and periodic heart rate changes. The baseline heart rate is the
approximate average heart rate during a 10-minute tracing, A baseline heart rate of
110 to 160 beats/min is considered normal, less than 110 beats/min is considered
to be bradycardia, and greater than 160 beats/min is considered to be tachycar-
dia. Fetal bradycardia may occur with maternal hypothermia, certain medications
given to the mother, congenital heart block, or may be a sign of significant fetal
distress. Bradycardia may also be a normal variant. The most common cause of
fetal tachycardia is maternal fever. Other common causes include medications and
fetal arrhythmias.

Variability is regulated by the balance of sympathetic and parasympathetic con-
trol of the sinoatrial node. Short-term variability is the change in fetal heart rate
from one beat to the next and can only be accurately determined when an internal
scalp electrode is placed. Normal short-term variability is 6 to 25 beats/min. Long-
term variability is the waviness of the baseline heart rate over 1 minute, with normal
oscillations occurring at a rate of 3 to 5 cycles per minute. As variability is largely
a manifestation of the autonomic nervous system, anything that affects nervous
system functioning can affect it. Common causes of decreased variability are fetal
sleep cycles, central nervous system (CNS) depressant drugs (such as narcotic anal-
gesics) given to the mother, congenital neurologic abnormalities, and prematurity.
Fetal acidemia secondary to hypoxemia can impair CNS function and reduce vari-
ability. The presence of normal variability makes fetal acidemia unlikely.

Periodic heart rate changes are the accelerations and decelerations from the base-
line heart rate that occur, often related to uterine contractions. An acceleration is
an increase in the fetal heart rate of 15 beats/min or more for 15 seconds or lon-
ger and is a reassuring finding. The presence of accelerations, whether occurring
spontaneously or in response to contractions, fetal movement, or stimulation of
the fetus (either scalp stimulation during a cervical examination or vibroacoustic
stimulation using an artificial larynx) virtually ensures that the fetal arterial pH is
greater than 7.2,

Decelerations are generally defined as early, late, or variable based on the timing
of the deceleration in relation to a contraction. An early deceleration coincides with
a contraction in onset of the fetal heart rate decline and return to the baseline. Early
decelerations are thought to be a result of increased vagal tone caused by compres-
sion of the fetal head and are not associated with fetal hypoxia or acidemia. A late
deceleration is a gradual reduction in the fetal heart rate that starts at or after the
peak of a contraction and has a gradual return to the baseline. Late decelerations
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are a manifestation of uteroplacental insufficiency and can be caused by numer-
ous circumstances. Common among these are maternal hypotension, as is often
seen with epidural anesthesia and uterine hyperstimulation caused by oxytocin
administration. Conditions that impair placental circulation, including maternal
hypertension, diabetes, prolonged pregnancy, and placental abruption, often con-
tribute to late decelerations. A variable deceleration is an abrupt decrease in fetal
heart rate, usually followed by an abrupt return to baseline that occurs variably in
its timing, relative to a contraction. Variable decelerations are the most common
types of decelerations seen during fetal heart monitoring and are considered to
be due to umbilical cord compression during contractions. Variable decelerations,
particularly when there is also the presence of normal variability and accelerations,
are usually not associated with fetal hypoxemia.

Current fetal monitoring equipment also allows for contraction monitoring
along with the fetal heart rate assessment. An external tocodynamometer is most
commonly used. It allows for evaluation of the presence and timing of contractions
but does not measure the strength of the contractions. To assess the strength of
contractions, an internal intrauterine pressure catheter (IUPC) can be placed. Like
the fetal scalp electrode, this requires the presence of ruptured membranes. An
IUPC can be useful when the first stage of labor is not progressing at an expected
rate, as the frequency and power of contractions can be directly measured. Con-
tractions that are inadequate in frequency or power may be augmented with an
oxytocic agent. Intravenous oxytocin is the drug of choice, as it is effective, inex-
pensive, and most practitioners are familiar with its usage. Oxytocin has a short
half-life, which allows it to be given by continuous infusion and allows for the rapid
cessation of its activity when it is discontinued. Labor augmentation with oxytocin
can cause uterine hyperstimulation, defined as the presence of six or more contrac-
tions in a 10-minute period that causes nonreassuring fetal heart rate abnormali-
ties (such as late decelerations). This would be managed by reduction in dose or
discontinuation of the oxytocin, repositioning of the patient, and providing oxygen
via face mask to the mother.

Fetal heart tracings (FHT) can be categorized into three categories: I, IT, and III,
the determination of which further guides management. It is simplest to learn the
definitions of categories I and III as category II tends to be everything in between.
A category I FHT is considered normal and includes each of the five characteris-
tics: a baseline heart rate of 110 to 160 beats/min, moderate baseline FHR variabil-
ity, no late or variable decelerations, and both accelerations and early decelerations
maybe absent or present. A category III FHT is considered abnormal and includes
either absent baseline FHR variability plus any one of the following three: repeated
late decelerations, variable decelerations or bradycardia, or a sinusoidal pattern. A
category II FHT is considered indeterminable. This category includes a variety of
findings, none of which can be categorized into I or IIL

During labor, the fetal head descends through the birth canal and undergoes
four cardinal movements, During initial descent, the head undergoes flemion, bring-
ing the fetal chin to the chest. As descent progresses, internal rotation occurs, caus-
ing the fetal occiput to move anteriorly toward the maternal symphysis pubis. As
the head approaches the vulva, it undergoes extension, to allow the head to pass
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below the symphysis pubis and through the upward-directed vaginal outlet. Fur-
ther extension leads to the delivery of the head, which then restitutes via external
rotation to face either to the maternal right or left side. This corresponds with rota-
tion of the fetal body, aligning one shoulder anteriorly below the symphysis pubis
and the other posterior toward the sacrum. Maternal pushing, along with gentle
downward traction on the fetal head, will deliver the anterior shoulder, and upward
traction similarly delivers the posterior shoulder. Delivery of the remainder of the
body will quickly follow. Occasionally, the anterior shoulder will not readily pass
below the pubic symphysis. This is called a shoulder dystocia and is an obstetrical
emergency, requiring a coordinated effort by the entire medical team to reduce the
dystocia. Maneuvers, including hyperflexion of the hips (McRobetts maneuver),
suprapubic pressure, cutting an episiotomy, or rotation of the fetal body in the
vaginal canal, are attempted and are usually successful.

Of deliveries in the United States, 20% or more are accomplished via cesarean
delivery. The most common indications are a history of prior cesarean delivery,
arrest of labor or descent, fetal distress necessitating immediate delivery, and breech
presentation. Operative vaginal delivery can be performed using either forceps or
vacuum assistance. These can only be used when the cervix is completely dilated,
membranes are ruptured, the presenting part is the vertex of the scalp, and there is
no disproportion between the size of the fetal head and maternal pelvis. If any of
these conditions are not met and delivery must be accomplished urgently, a cesar-
ean delivery is indicated.

GBS PROPHYLAXIS

GBS testing is routinely done between 35 and 37 weeks’ gestational age. Testing is
done by swabbing the vagina, perineum, and anus with a sterile culture applicator.

Current indications for GBS prophylaxis at the time of labor include the
following:

o Positive GBS screen collected at 35+ weeks’ gestational age
o History of invasive GBS infection in previous infant
o GBS bacteriuria at any time during the current pregnancy
e Unknown GBS status at time of labor plus one of the following:
e Preterm labor (prior to 37 weeks)
e Amniotic membrane rupture more than 18 hours
o Intrapartum fever (temperature >100.4°F)
o Intrapartum nucleic acid amplification test positive for GBS

Once the need for GBS prophylaxis is determined, an appropriate antibiotic
must be given. If no allergy exists, penicillin is the recommended first-line agent.
Alternatively, ampicillin could also be used, and this is often institution depen-
dent. If there is no true allergy but intolerance to penicillin, cefazolin should be
used. If the patient has a true allergy to penicillin, marked by urticaria, respiratory
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distress, angioedema, or anaphylaxis, susceptibility of the isolate to erythromycin
or clindamycin should be tested. For isolates susceptible to the above alternatives,
clindamycin is appropriate; in cases of resistance, vancomycin should be used.

' CASE CORRELATION
‘o See also Case 4 (Prenatal Care).

COMPREHENSION QUESTIONS

16.1 A 21-year-old G1 woman is admitted to the labor unit with spontaneous
rupture of membranes. On initial examination, her cervix is 5 cm dilated.
Four hours later, her cervix remains unchanged. Which of the following is
the most likely diagnosis?

A.
B.
C.
D.

Prolonged latent phase
Arrest of active phase
Arrest of descent

Prolonged third stage of labor

16.2 Which of the following is thought to be a result of compression of the fetal
head?

A.
B.
C.
D.

Early decelerations
Variable decelerations
Late decelerations

Sinusoidal heart rate pattern

16.3 A pregnant woman with an estimated gestational age of 34 weeks presents
to the labor triage unit with a clear vaginal discharge. On sterile speculum
examination, you see a pool of watery fluid in the vagina. Microscopic exami-
nation reveals “ferning.” She states she thinks her “water broke” about 4 hours
ago. You determine that this patient is in preterm labor and have to make a
decision regarding GBS prophylaxis. Her records indicate that she has had
no prior infant with GBS disease and has never tested positive for GBS bac-
teriuria in current pregnancy. Which of the following is the best step in man-
agement of this patient?

A.
B.

C.

Since she has no risk factors for GBS, she requires no prophylaxis.

She is in preterm labor and would automatically qualify for GBS
prophylaxis.

A STAT vaginal-rectal GBS swab needs to be done at this time; if posi-
tive, GBS prophylaxis would need to be started.

Since it has not been more than 18 hours since rupture of membranes,
the patient is not at risk for GBS colonization, and therefore nothing
needs to be done at this time,
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ANSWERS

16.1 B. The cervical dilation beyond 4 cm means active phase. No cervical change
for 2 hours is defined as arrest of active phase.

16.2 A. Early decelerations are thought to be caused by fetal head compression.
Variable decelerations are caused by cord compression and late decelerations
by uteroplacental insufficiency.

16.3 B. One of the indications for GBS prophylaxis is unknown GBS status
plus preterm labor. Since this patient is not 35 weeks yet, her GBS status is
unknown as routine screening is done between 35 and 37 weeks. Rupture
of membranes for less than 18 hours does not preclude her from receiving
prophylaxis as she already has the indication of preterm labor that justifies
beginning prophylaxis.

CLINICAL PEARLS

» The presence of accelerations on a fetal heart tracing is very reassuring
and consistent with a fetal pH of greater than 7.2.

» The use of universal, prenatal screening for GBS and provision of intra-
partum antibiotics to women who are colonized can reduce the risk of
GBS disease in infants by approximately 50%. Routine screening is rec-
ommended at 35 to 37 weeks’ gestation.

» Fetal heart rate tracings must be interpreted within the overall clinical sit-
uation. Reduction in variability shortly after giving a narcotic pain medi-
cation may represent fetal sleep cycle; reduction in variability along with
repetitive late decelerations may be an ominous sign of fetal distress.
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CASE 17

A 58-year-old woman presents to your office for follow-up of an emergency
department visit. She was seen 1 week earlier in the emergency department for
abdominal pain and was diagnosed with nephrolithiasis. Ultimately, she was sent
home with pain medications and given instructions to strain her urine for stones
and to follow up with her primary care physician. Today, she is asymptomatic. She
takes no medications on a regular basis. Her family history is significant only for a
father with high blood pressure. She had several routine laboratory tests drawn in
the emergency department, copies of which she brings with her. Upon your review
of the laboratory values, you note the following (normal values are in parenthesis):
sodium 142 mEq/L (135-145); potassium 4.0 mEqg/L (3.5-5.0); chloride 104 mg/dL
(95-105); bicarbonate 28 mEq/L (20-29); blood urea nitrogen (BUN) 20 mg/dL (7-20);
creatinine 0.9 mg/dL (0.8-1.4); calcium 12.5 mg/dL (8.5-10.2); albumin 4.2 g/dL
(3.4-5.4). The complete blood count (CBC) was within normal limits.

The renal calculus was detected by helical computed tomography (CT) scan-
ning without contrast and was located in the right mid ureter.

Your patient has brought with her the stone that she has strained from the
urine. Upon questioning, you learn that she has had multiple episodes of “kidney
stones” in the past 2 years. You send the stone to the laboratory for analysis and
order a repeat serum calcium level. The results show that the stone is made of
calcium oxalate; the serum calciumiis still elevated at 11.9 mg/dL.

» What is your diagnosis?
» What is the most likely cause?
» What is the next step?
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ANSWERS TO CASE 17:
Electrolyte Disorders

Summary: This is a 58-year-old woman with a history of recurrent nephrolithiasis,
presenting for follow-up and found to have calcium oxalate stones. She had an ini-
tial serum calcium level that was elevated, as was the repeat serum calcium 1 week
later. At the time of her follow-up, she was completely asymptomatic. She takes no
medications, and has a family history only significant for hypertension.

o Diagnosis: Hypercalcemia and recurrent nephrolithiasis
o Most likely cause: Hyperparathyroidism

o Next step: Further laboratory workup, including serum parathyroid hormone
(PTH) level

ANALYSIS
Objectives

1. Be able to list common causes of calcium, sodium, and potassium disorders.

2. Describe the workup and management of common electrolyte disorders.

Considerations

This patient illustrates one common presentation of hypercalcemia. Many times,
patients with hypercalcemia are asymptomatic and an elevated calcium level is
found unexpectedly on routine laboratory studies. The diagnostic workup begins
with a careful review of the patient’s history, as clues to its etiology may often be
elicited here. The diagnostic workup is designed to distinguish parathyroid dys-
function from other etiologies so that optimal treatment and management can be
pursued.

APPROACH TO:
Electrolyte Disorders

DEFINITIONS
HYPERPARATHYROIDISM: Condition of elevated parathyroid hormone usually
due to excessive production by the parathyroid glands, leading to hypercalcemia.

SECONDARY HYPERPARATHYROIDISM: Condition as the parathyroid
glands overproduce PTH to respond to low serum calcium levels. This may occur
as a response to low dietary calcium intake or a deficiency of vitamin D.

TERTIARY HYPERPARATHYROIDISM: Elevated PTH in patients who have
renal failure.
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CLINICAL APPROACH

Pathophysiology of Calcium Homeostasis

Before discussing the differential diagnosis of hypercalcemia, it is essential to
review the basic mechanism by which normal calcium levels are maintained in the
body. Most of the calcium in the body is found in the skeleton (approximately 98%).
The remaining calcium is found in circulation. Of this remaining 2%, about half
is bound to albumin and other proteins, and half is “free,” or ionized. It is the ion-
ized calcium that has physiologic effects. Because the serum calcium is partially
bound to albumin, abnormally low serum albumin levels will affect the measure-
ment of calcium, thus causing a misinterpretation of an abnormal calcium level.
With patients found to have a concomitant hypoalbuminemia, the ionized calcium
can be measured directly. However, there is a useful formula that can correct this
error. A “corrected” serum calcium is provided by the formula:

“Corrected” serum calcium = [0.8 x (Normal albumin) — (Patient’salbuminlevel)] +
(Serum calcium)

PTH, calcitonin, and 1,25-dihydroxyvitamin D, (calcitriol) are responsible for
regulating calcium levels and maintaining calcium homeostasis. Causes of hypercal-
cemia include an increase in calcium resorption from bone, decreased renal excretion
of calcium, or an increase in calcium absorption from the gastrointestinal tract. When
calcium levels increase, calcitonin, produced by the thyroid parafollicular cells,
attempts to lower calcium levels through renal excretion of calcium and by oppos-
ing osteoclast activation. When calcium is excreted through this pathway, phos-
phate is also excreted. Conversely, low levels of circulating calcium normally result
in PTH secretion. This promotes osteoclast activation, which mobilizes calcium
from bone and effects calcium resorption at the kidneys, thereby retaining circulat-
ing calcium. While PTH will increase the calcium in the blood, it has the opposite
effect on serum phosphate levels. PTH also increases calcitriol levels, which act at
the gastrointestinal tract to promote both calcium and phosphate absorption.

HYPERCALCEMIA
Etiology

Any process that increases gastrointestinal calcium absorption, decreases renal
excretion, or activates osteoclastic activity will raise serum calcium levels. If this
occurs beyond the normal bounds of maintaining calcium homeostasis, hypercal-
cemia will occur. The most common cause of hypercalcemia in the ambulatory patient
is hyperparathyroidism. Cancer is the second leading cause. Hyperparathyroidism
and cancer combined account for 90% of hypercalcemia cases. It is useful to cat-
egorize the etiologies of hypercalcemia into five main areas: parathyroid hormone-
related, malignancy, renal failure, high bone turnover, and those related to vitamin D

(Table 17-1).

Clinical Manifestations of Hypercalcemia

Normal values of serum calcium range from 8 to 10 mg/dL. Levels of serum cal-
cium between 10.5 and 12 mg/dL are classified as mild hypercalcemia and patients
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Table 17-1 « COMMON CAUSES OF HYPERCALCEMIA

Condition Specific Example Pathophysiology

Increased Bone Resorption

Primary hyperparathy- Sporadic or familial; multiple

roidism endocrine neoplasia (types 1
and II)
Malignancy Solid tumors of lung; squa- Tumor secretion of PTH-rP

mous carcinoma of head and
neck; renal carcinoma

Breast cancer; multiple Direct osteolysis
myeloma; prostate cancer
Hypervitaminosis A Includes both vitamin A and Increased bone resorption
(vitamin A intoxication) | its analogs (used to treat acne)
Immobilization Less common than above Increased risk when underlying
causes disorder of high bone turnover

(eg, Paget disease)

Increased Calcium Absorption

Hypervitaminosis D Increased calcitriol level leads to
(vitamin D intoxication) increased Gl absorption of calcium
and phosphate
Granulomatous disease | Tuberculosis; sarcoidosis; Increase extrarenal conversion of
Hodgkin disease 25-hydroxyvitamin D, to calcitriol
Milk alkali syndrome Excessive intake of calcium-

containing antacids

Miscellaneous

Medications Thiazide diuretics lithium Reduced urinary excretion of calcium;
increased PTH secretion

Rhabdomyolysis Calcium released from injured muscle

Adrenal insufficiency Increased bone resorption and

increased protein binding of calcium

Thyrotoxicosis (usually Increased bone resorption
mild hypercalcemia)

Abbreviation: PTH-rP, parathyroid hormone-related peptide.

are typically asymptomatic at these levels. As calcium levels increase, physical man-
ifestations may become apparent. The classic mnemonic “stones, bones, psychic
groans, and abdominal moans” is useful to categorize the constellation of physical
symptoms associated with hypercalcemia (Table 17—2). Other clinical manifesta-
tions include the cardiac sequelae of shortening QT interval and arrhythmias.

Diagnostic Approach

The first step in the evaluation is a careful history to try to establish a cause and
to assess for manifestations. The history should include family history of calcium
disorders, such as renal stones or malignancy. The patient’s risk factors for malig-
nancy, such as smoking, should be investigated. The chronicity of symptom should
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Table 17-2 « PHYSICAL MANIFESTATIONS OF HYPERCALCEMIA

Symptoms/Signs
Stones Renal calculi
Bones Bone pain, including arthritis and osteoporosis
Psychic groans Poor concentration, weakness, fatigue, stupor, coma
Abdominal moans Abdominal pain, constipation, nausea, vomiting, pancreatitis, anorexia

be taken in account; more acute symptoms suggest malignancy over hyperparathy-
roidism and vice versa. A careful review of medications should also take place, to
include not only prescription medications but also over-the-counter supplements.
Dietary intake of vitamin D and calcium should be questioned. Furthermore, his-
tory of immobilization secondary to hospital stay or recent injury should be looked
into as prolonged immobilization can cause massive bone demineralization and
hypercalcemia. At this point, if the hypercalcemia is mild and the patient is asymp-
tomatic, it is acceptable to stop any suspect medication(s) and repeat the serum
calcium level.

If a causative medication is not found, serum intact PTH level should be mea-
sured. This level will either be suppressed, normal, or elevated. As with many endo-
crine disorders, it is useful not to think of normal or abnormal values; rather, one
should understand what is appropriate for a given situation. For example, in normal
subjects, an increased calcium load will normally depress the PTH hormone level,
thus a low PTH level in this situation is normal, or appropriately suppressed. If
a patient has an elevated calcium level and the PTH is “normal,’ it is said to be
inappropriately normal, because in the face of hypercalcemia it should be low, or
suppressed.

If a patient with hypercalcemia has a normal or elevated PTH level, then the
normal feedback loop is not responding. This defines hyperparathyroidism. Pri-
mary hyperparathyroidism occurs when the parathyroid gland overproduces PTH
and does not respond to the negative feedback of elevated calcium levels. The vast
majority of primary hyperparathyroidism is caused by an adenoma (benign tumor) of
one of the four parathyroid glands.

Secondary hyperparathyroidism occurs as the parathyroid glands overproduce
PTH to respond to low serum calcium levels. This may occur as a response to low
dietary calcium intake or a deficiency of vitamin D. Tertiary hyperparathyroidism
occurs in patients who have renal failure. Patients in renal failure initially present
with hypocalcemia, hyperphosphatemia, and low vitamin D levels. If untreated, it
leads to hyperplasia of the parathyroid glands, an increased PTH secretion, and
subsequent hypercalcemia.

There is a condition that can produce inappropriately high PTH levels unre-
lated to the parathyroid production. This is familial hypocalciuric hypercalcemia
(FHH), a genetic disorder related to a defect in a gene that codes for a calcium-
sensing receptor. Consequently, simply measuring PTH alone may confound this
diagnosis, which may be mistaken for primary hyperparathyroidism. To distinguish
these entities, a 24-hour urinary calcium level is obtained. In hyperparathyroidism,
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the kidneys spill calcium into the urine at a normal or elevated level. With FHH,
the urinary calcium level is low.

A PTH level that is low with elevated serum calcium suggests that the para-
thyroid gland is responding appropriately to the high calcium environment. This
is seen when tumors produce a hormone that mimics the active site of the PTH
molecule. This molecule is called parathyroid hormone-related peptide (PTH-tP).
PTH-rP is produced by lung cancers, squamous cell cancers of the head and neck,
and renal cell cancer. PTH-tP effects osteoclastic bone resorption, increases cal-
citriol, and promotes calcium resorption from the kidneys, resulting in increased
levels of serum calcium. The continued production of PTH-tP effectively takes the
parathyroid gland out of the loop in calcium homeostasis. Because cancer is a com-
mon etiology for hypercalcemia, the search for malignancy is paramount at this step
in diagnosis, before other, less common, disorders are considered.

If a malignancy is not found, other etiologies must be considered. These fall
into the category of endocrine disorders other than parathyroid and include
hyperthyroidism, adrenal insufficiency, and acromegaly. The workup thus includes
thyroid-stimulating hormone (‘TSH), a cortisol level, and a pituitary imaging
study, respectively.

TREATMENT OF HYPERCALCEMIA

The treatment of hypercalcemia is directed at the underlying disorder. Patients with
mild hypercalcemia may be treated with preventative measures aimed at avoid-
ing aggravating factors. These measures include adequate hydration (dehydration
aggravates nephrolithiasis), avoiding thiazide diuretics or other offending medica-
tions, encouraging physical activity, and avoiding prolonged inactivity.

For the treatment of primary hyperparathyroidism, surgical parathyroidectomy
is the definitive treatment. Surgery is appropriate for patients with symptom-
atic hyperparathyroidism. Surgery may be an option for selected asymptomatic
patients, including those who have developed osteoporosis or renal insufficiency,
who have markedly elevated calcium levels, or who are younger than age 50.

Approach to Urgency in Acute Hypercalcemia

The most serious manifestations of hypercalcemia occur in the form of dysrhyth-
mias and coma. In situations like these, it is imperative to correct the hypercalce-
mia while simultaneously doing workup to understand the etiology. Management
includes rehydration as the first step with IV 0.9% saline 4 to 6 L in 24 hours. After
rehydration, IV bisphosphonates should be used, keeping in mind that the dose
and time over which these are administered must be decreased in renally impaired
patients.

SODIUM DISORDERS

Hyponatremia

Hyponatremia is defined as a plasma [Na+] less than 135 mEq/L. It is a disorder of
water balance that primarily causes neurologic symptoms due to a lowered serum
osmolality that promotes water movement into brain cells. In hyponatremic states,
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total body sodium and total body water can be low, normal or high, so assessment
of the patient’s overall volume state and osmolality is critical to the diagnosis and
management. Although most patients with hyponatremia are asymptomatic, early
symptoms may manifest as nausea, vomiting, lethargy in acute cases. As most cases
of hyponatremia present with a low serum osmolality (<280 mOsm), evaluation of
the patient’s volume status will help determine possible causes and guide therapy,
as presented below:

1. Hypovolemic hyponatremia—Exhibits signs of volume depletion on physical
examination with urinary sodium levels less than 20 mEq/L. Common causes
include cerebral salt wasting, skin loss, diuretic use, gastrointestinal (GI) losses,
mineralocorticoid deficiency, and third-spacing of fluids. The treatment is vol-
ume repletion with normal saline and addressing the underlying condition.
Severe symptomatic hyponatremia, which can manifest as confusion, coma,
or seizures, are usually observed with serum sodium less than 125 mEq/L and
warrants urgent treatment with hypertonic (3%) saline. Often, very small cor-
rections in serum sodium will improve the symptoms. It is recommended to
correct the sodium level slowly to avoid the risk of osmotic demyelination,
which can result in permanent neurologic injury and death.

2. Hypervolemic hyponatremia—Exhibits signs of volume expansion on exami-
nation due to decreased renal excretion of water. Common causes include
heart failure, cirrhosis, and nephrosis. The treatment is use of diuretics and
restriction of fluid and sodium intake.

3. Euvolemic hyponatremia— Antidiuretic hormone (ADH) is normally secreted
in response to low volume states, resulting in retention of free water. The syn-
drome of inappropriate antidiuretic hormone secretion (SIADH) occurs when
ADH is secreted independently of volume status, resulting in the inappropriate
retention of free water with resultant hyponatremia and hypotonicity. SIADH
is a common complication of many conditions, including infections, malignan-
cies, medications, and central nervous system disorders (See Table 17—3). The
treatment of SIADH involves fluid restriction and, when possible, correction
of the underlying condition. Other, less common causes of euvolemic hypona-
tremia include water intoxication, hypothyroidism, and low solute intake.

Another cause of low plasma [Na+] that should also be considered is pseudo-
hyponatremia. In this scenario, the observed low sodium levels may be appropriate
for the given clinical situation, such as in the setting hyperglycemia, hypertriglyc-
eridemia, hyperproteinemia, laboratory errors, or mannitol use. In this situation,
patients usually have a normal volume status with normal osmolality.

Hypernatremia

Hypernatremia is defined as a plasma [Na+] greater than 145 mEq/L, and reflects a
state of increased serum osmolality that promotes water movement out of cells. The
condition is usually due to net water loss that is often associated with an impaired
thirst response or restricted access to water (eg, in the eldetly, young infants, and
intubated patients). Symptoms are primarily neurologic, just like hyponatremia,
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Table 17-3 . CAUSES OF SYNDROME OF INAPPROPRIATE ADH SECRETION

Central nervous system disorders
Head trauma
Stroke
Subarachnoid hemorrhage
Hydrocephalus
Brain tumor
Encephalitis
Guillain-Barré syndrome
Meningitis
Acute psychosis
Acute intermittent porphyria
Pulmonary lesions
Tuberculosis
Bacterial pneumonia
Aspergillosis
Bronchiectasis
Neoplasms
Positive-pressure ventilation
Malignancies
Bronchogenic carcinoma
Pancreatic carcinoma
Prostatic carcinoma
Renal cell carcinoma
Adenocarcinoma of colon
Thymoma
Osteosarcoma
Lymphoma
Leukemia
Drugs
Increased ADH production
Antidepressants: tricyclics, monoamine oxidase inhibitors, SSRIs
Antineoplastics: cyclophosphamide, vincristine
Carbamazepine
Methylenedioxymethamphetamine (MDMA; Ecstasy)
Clofibrate
Neuroleptics: thiothixene, thioridazine, fluphenazine, haloperidol, trifluoperazine
Potentiated ADH action
Carbamazepine
Chlorpropamide, tolbutamide
Cyclophosphamide
NSAIDs
Somatostatin and analogs
Amiodarone
Others
Postoperative
Pain
Stress
AIDS
Pregnancy (physiologic)
Hypokalemia

Abbreviations: ADH, antidiuretic hormone; NSAIDs, nonsteroidal anti-inflammatory drugs; SSRIs, selective serotonin
reuptake inhibitors.

Reproduced, with permission, from Papadakis MA, McPhee SJ, Rabow MW. Current Medical Diagnosis & Treatment.
New York, NY: McGraw-Hill Education; 2015. Table 21-2.
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and manifest as anorexia, muscle weakness, nausea, vomiting, and lethargy, which
may lead to seizures and coma in severe cases.

The most important first step in assessing patients with hypernatremia is to check
the urine osmolality. A high urine osmolality (>400 mOsm/kg) suggests the body’s
ability to conserve water is intact and that water losses are due to hypotonic fluid loss
(eg, excessive sweating, GI losses, etc). A low urine osmolality (<300 mOsm/kg)
suggests pure water loss as seen in diabetes insipidus (DI), which is further bro-
ken down into nephrogenic DI (renal resistance to action of antidiuretic hormone)
and central DI (lack of antidiuretic hormone production). Treatment involves cor-
recting the underlying condition and the deficit in water. As with hyponatremia,
hypernatremia should be cautiously corrected, as rapid correction leads to cerebral
edema due to intracellular fluid shifts.

POTASSIUM DISORDERS

Hypokalemia

Hypokalemia is defined as a plasma [K+] less than 3.5 mEq/L. The potential
causes of hypokalemia are numerous, but are generally broken down into several
categories: decreased net intake, intracellular shifts (eg, alkalosis, excess insulin),
and renal losses or extrarenal losses (see Table 17—4).

Patients present with fatigue, muscle aches, ascending muscular weakness, or
cramps that, in severe cases, can lead to paralysis or rhabdomyolysis. ECG changes
may be seen in hypokalemia but are not well-correlated with serum potassium con-
centration. Hypokalemia can lead to ST-segment depression, flattened T waves,
and prominent U waves. The therapeutic goals are to prevent life-threatening com-
plications (eg, arrhythmias, respiratory failure), to correct the potassium deficit,
and to identify and treat the underlying condition. In most cases, potassium deficits
are best corrected by oral potassium replacement. IV potassium should be reserved
for profound deficits and for persons unable to take oral medications.

Hyperkalemia

Hyperkalemia is defined as a plasma [K+] greater than 5.0 mEq/L. Causes of
hyperkalemia are commonly caused by the following:

e Medications including angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers, and potassium-sparing diuretics

e Shifts from intracellular to extracellular spaces including acidosis, insulin defi-
ciency, and burns

e Reduced renal excretion of potassium including renal insufficiency/failure,
Addison disease, and renal tubular acidosis type IV

It is also important to consider pseudohyperkalemia as a possible cause of
elevated plasma potassium, especially in the setting of possible laboratory error,
hemolysis, or traumatic venipuncture.

Symptoms that may be present in true hyperkalemia include weakness, ascend-
ing flaccid paralysis, paresthesias, areflexia, ileus, and in severe cases, can lead to



188 CASE FILES: FAMILY MEDICINE

Table 17-4 « CAUSES OF HYPOKALEMIA

Decreased potassium intake
Potassium shift into the cell
Increased postprandial secretion of insulin
Alkalosis
Trauma (via B-adrenergic stimulation?)
Periodic paralysis (hypokalemic)
Barium intoxication
Renal potassium loss
Increased aldosterone (mineralocorticoid) effects
Primary hyperaldosteronism
Secondary aldosteronism (dehydration, heart failure)
Renovascular hypertension
Malignant hypertension
Ectopic ACTH-producing tumor
Gitelman syndrome
Bartter syndrome
Cushing syndrome
Licorice (European)
Renin-producing tumor
Congenital abnormality of steroid metabolism (eg, adrenogenital syndrome, 17-o-hydroxylase
defect, apparent mineralocorticoid excess, 11-B-hydroxylase deficiency)
Increased flow to distal nephron
Diuretics (furosemide, thiazides)
Salt-losing nephropathy
Hypomagnesemia
Unreabsorbable anion
Carbenicillin, penicillin
Renal tubular acidosis (type | or II)
Fanconi syndrome
Interstitial nephritis
Metabolic alkalosis (bicarbonaturia)
Congenital defect of distal nephron
Liddle syndrome
Extrarenal potassium loss
Vomiting, diarrhea, laxative abuse
Villous adenoma, Zollinger-Ellison syndrome

Reproduced, with permission, from Papadakis MA, McPhee 5J, Rabow MW. Current Medical Diagnosis & Treatment.
New York, NY: McGraw-Hill Education; 2015. Table 21-3.

respiratory failure. The most serious effect of hyperkalemia is the risk of cardiac
arrhythmias. ECG changes that are characteristic to hyperkalemia include peaked
T waves, flattening of P waves, and widening of QRS complexes.

Acute management of hyperkalemia in the setting of ECG changes, rapid rise
in plasma potassium levels, and the presence of significant acidosis include (1) sta-
bilizing the myocardium with IV calcium to decrease the risk of arrhythmias; (2)
shifting potassium into cells to decrease plasma concentration by the administration
of glucose and insulin; and (3) eventually lowering total body K+ with Kayexalate,
loop diuretics, or dialysis. Long-term treatment of hyperkalemia should address the
undetlying cause (such as discontinuation of a suspect medication), patient counsel-
ing on low-potassium diets, and use of diuretics to promote excretion of potassium.
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| CASE CORRELATION
o Seealso Case 10 (Acute Diarrhea).

COMPREHENSION QUESTIONS

171

17.2

17.3

A 56-year-old Asian woman with history of hypertension, diabetes, and
newly diagnosed polycystic kidney disease presents for follow-up for hyper-
tension. Routine laboratory work shows elevated calcium of 13 mg/dL and
an elevated phosphate level. The patient denies weight loss, is taking only
metoprolol for her blood pressure, and denies recent history of immobiliza-
tion. Given as above, which etiology of hypercalcemia would you be most
concerned about in this patient?

A. Primary hyperparathyroidism as this is the most common etiology of
hypercalcemia

B. Iatrogenic hypercalcemia secondary to medications
C. A primary vitamin D deficiency given her age
D. Secondary hyperparathyroidism due to renal disease

A 48-year-old man presents for follow-up of an elevated calcium level of
12.3 mg/dL found on routine screening laboratory tests at his last well-
man visit. He takes no medications other than an occasional antihistamine
for allergies. He recently started smoking a half-pack of cigarettes per day.
He was prompted to attend to his well-man visit by his wife who claims that
he has become forgetful, has a decreased appetite, and has had a 10-Ib weight
loss over the past 2 months. As part of his follow-up laboratory tests, you
obtain a serum PTH, which comes back within the normal range. Which of
the following is the next step in diagnosis?

A. Chest x-ray

B. Repeat calcium after hydration

C. Measurement of PTH-tP levels

D. Measurement of urinary calcium excretion

An 80-year-old woman is brought to the emergency room (ER) with altered
mental status and fever. She is awake and cooperative but is not oriented to
time or place. Her blood pressure is normal, her pulse is normal, and her tem-
perature is 101°F. She is found to have pneumonia. Laboratory testing reveals

a sodium level of 130 mEq/L but otherwise normal electrolytes. Which of
the following is the most appropriate treatment for her?

A. 1V antibiotic only

B. 1V antibiotic and aggressive rehydration with IV normal saline
C. 1V antibiotic and fluid restriction

D. 1V antibiotic and IV 3% saline
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A 65-year-old dialysis patient is found to have a serum potassium level of
6.8 mEq/L, which is verified on a STAT repeat level. An ECG shows peaked
T waves and a widened QRS complex. What is the first intervention that
should be made at this point?

A. 1V glucose and insulin administration
B. Arrangement for a dialysis treatment
C. Oral Kayexalate given

D. IV furosemide

E. IV calcium

ANSWERS

17.1

17.2

17.3

17.4

D. Secondary hyperparathyroidism occurs in patients with early renal disease
when due to hyperphosphatemia, hypocalcemia, and impaired production of
1,25-dihydroxyvitamin D by the failing kidneys, PTH levels increase abnor-
mally, causing in turn elevated levels of calcium. In this disorder therefore you
would see increased PTH and increased calcium, signaling a disruption of the
normal feedback cycle.

D. This patient has symptomatic hypercalcemia. He has an inappropriately
normal PTH level, which should be suppressed with this degree of hyper-
calcemia. The next step is to measure a 24-hour urinary calcium excretion to
determine if this condition represents primary hyperparathyroidism (most
common) or familial hypocalciuric hypercalcemia (rare).

C. This is a common presentation of SIADH due to pneumonia. This patient
is euvolemic, so aggressive rehydration is not necessary. Treatment of the
underlying pneumonia is key, so antibiotics must be given. With a sodium
level of 130 mg/dL, the use of 3% saline is not necessary. The electrolyte
abnormality should correct with treatment of the pneumonia and with fluid
restriction.

E. This patient has hyperkalemia with cardiac changes—an acute, life-
threatening condition. The first intervention should be to give IV calcium to
stabilize the cardiac membranes and reduce the risk of arrhythmia. After this,
interventions can be made to lower the potassium level.
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CLINICAL PEARLS

» Be sure to question any patient with hypercalcemia regarding all medi-
cations—both prescription and over-the-counter—as both megadose
vitamins (A and D) and excessive use of calcium carbonate antacids may
play a role.

» Hypercalcemia with a suppressed PTH should be considered malignancy
until you can prove otherwise.

» Assess the volume status in patients with hyponatremia to help deter-
mine the cause and guide therapy.

» ECGChangesin the setting of hyperkalemia require urgent treatment.
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CASE 18

A 75-year-old white man presents for a health maintenance checkup. The patient
has stable hypertension but has not seen a physician in more than 2 years. He
denies any particular problem. He lives alone. He takes an aspirin a day and is
compliant with his blood pressure medication (hydrochlorothiazide). His son
fears that his father is either experiencing a stroke or getting Alzheimer disease
because he is having trouble understanding what family members are saying,
especially during social events. The son reported no noticeable weakness or gait
impairment. On physical examination, the patient’s blood pressure was 130/80
mm Hg. Examination of the ears showed no cerumen impaction and normal tym-
panic membranes. His general examination is normal. Laboratory studies, includ-
ing thyroid-stimulating hormone (TSH), are normal.

» What is the most likely diagnosis?
» What is the next step?
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ANSWERS TO CASE 18: |
Geriatric Health Maintenance

Summary: A 75-year-old man who presents with loss of speech discrimination and
complains of difficulty understanding speech and conversation in noisy areas.

o Most likely diagnosis: Presbycusis.

o Next step: Presbycusis is a diagnosis of exclusion. Hearing aids are underused
in presbycusis, but are potentially beneficial for most types of hearing loss,
including sensorineural hearing loss. Consequently, referral to an audiologist
for testing and consideration of amplification with a hearing aid may be an
important next step.

ANALYSIS
Objectives

1. Be familiar with geriatric health maintenance.

2. Be aware of the importance of geriatric screening.

Considerations

The patient described in this case is a 75-year-old man who has difficulty with
speech discrimination and complains of difficulty understanding speech and con-
versation in noisy areas. He most likely has presbycusis, which is an age-related
sensorineural hearing loss typically associated with both selective high-frequency
loss and difficulty with speech discrimination. Physical examination of the ears in
patients with presbycusis is normal. Other conditions in the differential diagnosis
include cerumen impaction, otosclerosis, and central auditory processing disorder.
Cerumen impaction and otosclerosis can be diagnosed by otoscopy. Central audi-
tory processing disorder is diagnosed when the patient can hear sounds without
difficulty, but has difficulty in understanding spoken words.

APPROACH TO: |
Health Maintenance in the Elderly

DEFINITIONS
PRESBYCUSIS: An age-related sensorineural hearing loss typically associated
with both selective high-frequency loss and difficulty with speech discrimination.

FUNCTIONAL ASSESSMENT: An evaluation process that gauges a patient’s
ability to manage tasks of self-care, household management, and mobility.
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CLINICAL APPROACH

By the year 2030, the number of people aged 65 and older is expected to double
from what it was in 1999, increasing from 34 to 69 million. Geriatric health main-
tenance provides screening and therapy with the goal of enhancing function and
preserving health in the elderly. Screening is not indicated unless early therapy for
the screened condition is more effective than late therapy or no therapy. Preventive
services for the elderly include as goals the optimization of quality of life, satisfaction
with life, and maintenance of independence and productivity. Most recommenda-
tions for patients older than age 65 overlap with recommendations for the general
adult population. Certain categories are unique to older patients, including sensory
perception and fall. The primary care physician can perform effective health screen-
ing using simple and relatively easily administered assessment tools (Figure 18-1).

Functional Assessment

Functional assessment gauges a patient’s ability to manage tasks of self-care, house-
hold management, and mobility. Impairment in activities of daily living (ADL)
results in an increased risk of falls, hip fracture, depression, and institutionaliza-
tion. An estimated 25% of patients older than 65 years have impairments in their

Geriatric health maintenance
|

\

A_sses_sment of Preventive End of life
impairments measures
4 IADL
| Functional Nutrition Advance
ADL directives
|| Vision Hypertension Durable
power of
attorney
Hearing Stroke
DNAR
| Fall & gait Cancer orders
Cognitive Osteoporosis
| |Incontinence Immunization
L__| Depression

Figure 18-1. Approach to geriatric health maintenance. ADL, activities of daily living; DNAR, do not
attempt resuscitation; IADL, instrumental activities of daily living.
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Table 18-1 . INSTRUMENTAL ACTIVITIES OF DAILY LIVING (IADL)
AND ACTIVITIES OF DAILY LIVING (ADL)

IADL ADL

Transportation Bathing

Shopping Dressing

Cooking Eating

Using the telephone Transferring from bed to chair
Managing money Continence

Taking medications Toileting

Housecleaning Grooming

Laundry

instrumental activities of daily living (IADL) or ADL (Table 18-1). Persons who are
unable to perform IADL independently are far more likely to have dementia than
their independent counterparts.

Vision Screening

Visual impairment is an independent risk factor for falls, which has a significant
impact on quality of life. The majority of conditions leading to vision loss in the
elderly are presbyopia, macular degeneration, glaucoma, cataract, and diabetic reti-
nopathy. For older patients with risk factors for cataracts and age-related macu-
lar degeneration (AMD) including vision changes, smoking, diabetes, steroid use
and family history, visual acuity testing with Snellen chart would be of benefit for
identifying visual impairment and is a reasonable initial test to do in the primary
care setting. However, United States Preventive Services Task Force (USPSTF)
has found insufficient evidence regarding beneficial functional outcomes in the
elderly who routinely undergo visual acuity testing. Visual acuity testing does not
accurately identify ocular diseases that affect the elderly including cataracts, glau-
coma and AMD, so routine referrals for ophthalmologic examination should be
considered.

The incidence of presbyopia increases with age. Patients have difficulty focusing
on near objects while their distant vision remains intact. AMD is the leading cause
of severe vision loss in the elderly. AMD is characterized by atrophy of cells in the
central macular region of the retinal pigment epithelium, resulting in the loss of
central vision. Treatment options for exudative AMD include laser photocoagula-
tion, and intravitreal injections of vascular endothelial growth factor.

Glaucoma is characterized by a group of optic neuropathies that can occur in
all ages. Although glaucoma is most often associated with elevated intraocular
pressure, it is the optic neuropathy that defines the disease. For patients who are
asymptomatic, USPSTF found insufficient evidence to routinely screen for glau-
coma. However, for elderly patients with risk factors including increased intraoc-
ular pressure, family history, vision changes, or African-American race, screening
would be of benefit.
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Cataract is any opacification of the lens. Age-related, or senile, cataracts account
for 90% of all cataracts. Cataract disease is the most common cause of blindness
wotldwide. The definitive treatment for cataracts is surgery. Diabetic retinopathy
is the leading cause of blindness in working-age adults in the United States. It is
important to consider diabetic retinopathy in geriatric vision screening,

Hearing Screening

More than one-third of persons older than age 65 and half of those older than
age 85 have some hearing loss. This deficit is correlated with social isolation and
depression. The whispered voice test has sensitivities and specificities ranging from
70% to 100%. The initial office screening for general hearing loss can be reliably
petformed with questionnaire such as the HHIE-S (Hearing Handicap Inventory
for the Elderly). Limited office-based pure-tone audiometry is more accurate in
identifying patients who would benefit from a more formal audiometry.

The majority of patients with hearing impairment will present with complaints
unrelated to their sensory deficit. In a quiet examination room with face-to-face
conversation, patients can overcome significant hearing loss and avoid detection
from a physician. Family members are often more concerned about the hearing
loss than the patient. Common causes of geriatric hearing impairments are presbycu-
sis, noise-induced hearing loss, cerumen impaction, otosclerosis, and central auditory
processing disorder. Presbycusis is age-related sensorineural hearing loss usually
associated with both selective high-frequency loss and difficulty with speech dis-
crimination. Presbycusis is the most common form of hearing loss in the elderly.
Because it often goes unrecognized, exact prevalence data are lacking. Presbycu-
sis is a diagnosis of exclusion. Complete deafness is not an expected end result of
presbycusis. Noise-induced hearing loss is essentially a wear and tear phenomenon
that can occur with either industrial or recreational noise exposure. Patients will
typically present with tinnitus, difficulty with speech discrimination, and problems
hearing background noise. Cerumen impaction in the external auditory canal is a
common, frequently overlooked problem in the elderly that may produce a tran-
sient, mild conductive hearing loss. It is estimated that 25% to 35% of institution-
alized or hospitalized elderly are affected by impacted cerumen. Otosclerosis is an
autosomal dominant disorder of the bones in the inner ear. It results in progres-
sive conductive hearing loss with onset most commonly in the late twenties to the
early forties. Speech discrimination is typically preserved. Geriatric patients with
hearing loss may have otosclerosis complicating their presentation. Central audi-
tory processing disorder (CAPD) is the general term for conditions involving heat-
ing impairment that results from central nervous system (CNS) dysfunction. The
patient with CAPD will have difficulty understanding spoken language, but may be
able to hear sounds well.

Just as with visual acuity testing, USPSTF did not find sufficient evidence to
justify the use of routine screening tests for hearing loss in the elderly. Since the last
recommendation, evidence of routine screening has become available that shows
that the widespread use of hearing aids after objective hearing loss was identified
via in-office tests did not benefit those who did not self-report hearing loss. In
other words, only those who had subjective hearing loss seemed to benefit from
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hearing aids, therefore raising the question of the benefit of routine hearing loss
screening in a population in which this problem is so prevalent secondary to the
natural process of aging. However, this recommendation does not apply to elderly
patients with symptoms of hearing loss, cognitive impairment, or psychosocial
complaints indicating other diagnoses.

Fall Assessment

Falls are the leading cause of nonfatal injuries in the elderly. The associated com-
plications are the leading cause of death from injury in those older than age 65.
Hip fractures are common precursors to functional impairment and nursing home
placement. Approximately 30% of the noninstitutionalized elderly fall each year. The
annual incidence of falls approaches 50% in patients older than 80 years. Factors
contributing to falls include age-related postural changes, alterations in visual abil-
ity, certain medications, and diseases affecting muscle strength and coordination.
Due to the far-reaching consequences that falls have on both the patient and the
health-care system, the American Geriatric Society recommends that physicians
ask their elderly patients about history of falls and balance problems. Additionally,
USPSTF recommends incorporation of exercise and physical therapy, including
aerobic and strength training, as well as vitamin D supplementation to prevent falls.

Cognitive Screening

The prevalence of dementia doubles every 5 years after age 60, so that by age 85
approximately 30% to 50% of individuals have some degree of impairment. Patients
with mild or early dementia frequently remain undiagnosed because their social
graces are retained. The combination of the “clock draw” and the “three-item recall”
is a rapid and fairly reliable office-based screening for dementia. When patients fail
either of these screening tests, further testing with the Folstein Mini-Mental State
questionnaire should be performed.

Incontinence Screening

Incontinence in the elderly is common. Incontinence is estimated to affect 11% to
34% of elderly men and 17% to 55% of elderly women. Continence problems are
frequently treatable, have major social and emotional consequences, but are often
not raised by patients as a concern.

Depression Screening

Depressive symptoms are more common in the elderly despite major depressive
disorder being slightly lower in prevalence when compared with younger popu-
lations. Unlike dementia, depression is usually treatable. Depression significantly
increases morbidity and mortality, and is often overlooked by physicians. A simple
two-question screen (Have you felt down/depressed/hopeless in the last 2 weeks? and
Have you felt little interest or pleasure in doing things?) shows high sensitivity. Posi-
tive responses can be followed up with a Geriatric Depression Scale, a 30-question
instrument that is sensitive, specific, and reliable for the diagnosis of depression in

the elderly.
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Nutrition Screening

Approximately 15% of older outpatients and half of the hospitalized elderly are mal-
nourished. A combination of serial weight measurements obtained in the office and
inquiry about changing appetite is likely the most useful method of assessing nutri-
tional status in the elderly. Adequate calcium intake for women is advised. Supple-
mentation with a multivitamin formulated at about 100% daily value can decrease
the prevalence of suboptimal vitamin status in older adults and improve their micro-
nutrient status to levels associated with reduced risk for several chronic diseases.
Malnutrition is common in nursing homes, and protein undernutrition has a preva-
lence of 17% to 56% in this setting. Protein undernutrition is associated with an
increased risk of infections, anemia, orthostatic hypotension, and decubitus ulcers.

Hypertension Screening

Treatment of hypertension is of substantial benefit in the elderly. Heart disease
and cerebrovascular disease are leading causes of death in the elderly. Treatment
of hypertension has contributed to a reduction in mortality from both stroke and
coronary artery disease. Lifestyle modifications are recommended for all hyperten-
sive patients. Thiazides are the drugs of choice unless a comorbid condition makes
another choice preferable.

Stroke Prevention

The incidence of stroke in older adults roughly doubles with each 10 years of age.
The greatest risk factor is hypertension followed by atrial fibrillation. Anticoagula-
tion with warfarin or newer agents, including dabigatran and apixaban, reduces the
risk of strokes in people with atrial fibrillation. However, many elderly patients are
not anticoagulated because of the fear of injuries from falls. In most instances, the
benefits of anticoagulation are likely to outweigh the increased risk of fall-related
bleeding, unless the patient has multiple falls, high-risk falls, or a very low risk of
stroke. Aspirin use in women between the ages of 55 and 79 is recommended to
decrease risk of ischemic stroke in a patient with no preexisting risk factors for
gastrointestinal bleeding (USPSTF recommendation, Level A).

Cancer Screening

Screening elderly men for prostate cancer is not routinely recommended, as it has
not been definitively shown to prolong life and because of the risk of incontinence
or erectile dysfunction caused by the treatments. An older woman should undergo
annual mammography until her life expectancy falls below 5 to 10 years, although the
USPSTEF states that there is insufficient evidence for or against screening in women
over the age of 75. Screening for colon cancer is not generally recommended after the
age of 75 although there may be some cases where it is appropriate (Level C) and is
not recommended after the age of 85 (Level D). Screening for cervical cancer can be
stopped in women older than 65 who have had adequate prior screening and are not
at high risk for cervical cancer.

Osteoporosis Screening

The prevalence of low bone mineral density in the elderly is high, with osteope-
nia found in 37% of postmenopausal women. Primary prevention of osteoporosis
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begins with identification of risk factors (older age, female gender, white or Asian
race, low calcium intake, smoking, excessive alcohol use, and chronic glucocorticoid
use). Calcium carbonate (500 mg three times daily) and vitamin D (400-800 IU/d)
reduce the risk of osteoporotic fractures in both men and women. Bone mineral
density testing using dual-energy x-ray absorptiometry (DEXA) of patients with
multiple risk factors may uncover asymptomatic osteoporosis. USPSTF recom-
mends osteoporosis screening for women of 65 years and older and those younger
than 65 years with risk for fracture equal to or greater than a 65-year-old Caucasian
woman with no risk factors besides age.

Immunizations

Everyone over the age of 6 months should receive annual influenza vaccination.
Persons older than age 65 should receive at least one pneumococcal immunization
and a single booster dose of tetanus, diphtheria, and pertussis vaccine. The herpes
zoster vaccine carries a Food and Drug Administration (FDA) indication for use
starting at the age of 50, but the Advisory Committee on Immunization Practices
recommends one dose of herpes zoster vaccine at age 60 or older.

END-OF-LIFE ISSUES

Advance Directives

Well-informed, competent adults have a right to refuse medical intervention, even if
refusal is likely to result in death. To further patient autonomy, physicians are obli-
gated to inform patients about the risks, benefits, alternatives, and expected out-
comes of end-of-life medical interventions such as cardiopulmonary resuscitation,
intubation and mechanical ventilation, vasopressor medication, hospitalization and
intensive care unit (ICU) care, and artificial nutrition and hydration. Advance direc-
tives are oral or written statements made by patients when they are competent that are
intended to guide care should they become incompetent. Advance directives allow
patients to project their autonomy. Although oral statements about these matters
are ethically binding, they are not legally binding in all states. Written advance
directives are essential so as to give effect to the patient’s wishes in these matters.

Durable Power of Attorney for Health Care

A durable power of attorney for health care (DPOA-HC) allows the patient to des-
ignate a surrogate decision maker. The responsibility of the surrogate is to provide
“substituted judgment” to decide as the patient would, not as the surrogate wants.
In the absence of a designated surrogate, physicians turn to family members or next
of kin, under the assumption that they know the patient’s wishes.

Do Not Attempt Resuscitation Orders

Physicians should encourage patients to express their preferences for the use of
cardiopulmonary resuscitation (CPR). Despite the favorable portrayal of CPR in
the media, only approximately 15% of all patients who undergo CPR in the hospital
survive to hospital discharge. DNAR (“do not attempt resuscitation”) is the pre-
ferred term over DNR (“do not resuscitate”) to emphasize the low likelihood of
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successful resuscitation. In addition to mortality statistics, patients deciding about
CPR preferences should also be informed about the possible consequences of sut-
viving a CPR attempt. CPR may result in fractured ribs, lacerated internal organs,
and neurologic disability. There is also a high likelihood of requiring other aggres-
sive interventions if CPR is successful. For some patients at the end of life, decisions
about CPR may not be about whether they will live but about how they will die.

[ CASE CORRELATION

e Seealso Cases 1 (Health Maintenance, Adult Male) and 11 (Health Maintenance,
Adult Female).

COMPREHENSION QUESTIONS

18.1 A third-year medical student is researching various recommendations for
the care of the geriatric patient. Which of the following statements is most
accurate?

A. USPSTF recommends routine screening for colorectal cancer in all
adults starting at the age of 50.

B. USPSTF recommends stopping screening for cervical cancer with Pap
smear in all women past the age of 65.

C. The USPSTF recommends that all men should be screened for prostate
cancer with prostate-specific antigen (PSA) testing annually starting at
the age of 50.

D. Herpes zoster vaccination is recommended for all adults over the age

of 50.

18.2 A 70-year-old man is having difficulty hearing his family members’ conversa-
tions. He is diagnosed with presbycusis. Which of the following statements
regarding his condition is most accurate?

A. Presbycusis does not respond to hearing aid use.

B. Presbycusis is usually caused by a conductive disorder.

C. Presbycusis usually results in loss of speech discrimination.
D. Presbycusis usually results in unilateral hearing loss.
E

Presbycusis usually results in low-frequency hearing loss.
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Which one of the following recommendations is accurate regarding the cur-
rent USPSTF recommendation for osteoporosis screening in the elderly?

A. All women with strong risk factors, regardless of age, should be screened
for osteoporosis.

B. Only women above the age of 65 should be screened for osteoporosis.

C. Men and women above the age of 65 should be screened for osteoporo-
sis.

D. African-Americanraceis an independent risk factor for osteoporosis and
should warrant screening regardless of other risk factors.

ANSWERS

18.1

18.2

18.3

A. The only accurate answer among the choices is that regarding colorectal
screening. There is no recommendation for annual routine PSA testing for
prostate cancer screening. Pap smears can be safely discontinued in women
over the age of 65 who have had adequate prior screening. The herpes zoster
vaccine is recommended for routine use at age 60 or older.

C. Up to one-third of people older than age 65 suffer from hearing loss. Pres-
bycusis typically presents with symmetric high-frequency hearing loss. There
is loss of speech discrimination, so that patients complain of difficulty under-
standing rapid speech, foreign accents, and conversation in noisy areas. The
mechanism is sensorineural rather than a conductive problem.

A. USPSTF recommends screening for osteoporosis in women above 65 years
and younger than 65 years with risk factors. Therefore, considering age as a risk
factor, essentially all women with risk factors must be screened for osteoporosis
with bone mineral density test or DEXA scan. The current recommendation
applies only to women, as there is insufficient evidence to support screening in
men, and the race mostly at risk is Caucasian.
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CLINICAL PEARLS

» Protein undernutrition is associated with an increased risk of infections,
anemia, orthostatic hypotension, and decubitus ulcers.

» Smoking is associated with osteoporosis.

» If“osteoporotic” fractures, such as vertebral compression fractures, occur
in conjunction with osteopenia on x-ray, the diagnosis of osteoporosis is
almost certain.

» Hearingloss and sensoryimpairments, in general, can be confused with
cognitiveimpairment or an affective disorder.

» Presbyopia, macular degeneration, glaucoma, cataracts, and diabetic
retinopathy account for the majority of conditions leading to vision loss
in the elderly.
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CASE 19

A 45-year-old man presents to the clinic with a cough productive of purulent spu-
tum of 3-week duration. He says that he had just gotten over a cold a few weeks
prior to this episode. He occasionally has fevers and he coughs so much that he
has chest pain. He reports having a mild sore throat and nasal congestion. He has
no history of asthma or of any chronic lung diseases. He denies nausea, vomiting,
diarrhea, and any recent travel. He denies any smoking history. On examination,
his temperature is 98.6°F (37.0°C), his pulse is 96 beats/min, his blood pressure is
124/82 mm Hg, his respiratory rate is 18 breaths/min, and his oxygen saturation is
99% on room air. Head, ears, eyes, nose, and throat (HEENT) examination reveals
no erythema of the posterior oropharynx, tonsillar exudates, uvular deviations, or
significant tonsillar swelling. Neck examination is negative. The chest examination
yields occasional wheezes but normal air movement is noted.

» What is the most likely diagnosis?
» What is your next step?
» What are some common noninfectious causes of cough?
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ANSWERS TO CASE 19: |
Upper Respiratory Infections

Summary: A 45-year-old man, who has no history of lung disease and does not
smoke, with 3 weeks of productive cough following an upper respiratory infection.

o Most likely diagnosis: Acute bronchitis.

o Next step: Bronchodilators, analgesics, and antitussives. Antibiotics have not
been consistently shown to be beneficial. The illness is usually self-limited.

e Common noninfectious causes of cough: Asthma, chronic obstructive pulmo-
nary disease (COPD), malignancy, postnasal drip, gastroesophageal reflux
disease (GERD), medication side effect (eg, angiotensin-converting enzyme
[ACE] inhibitors), congestive heatt failure.

ANALYSIS
Objectives

1. Develop a differential diagnosis of cough persisting for 3 weeks or more.
2. Understand that most upper respiratory infections are self-limited illnesses.

3. Develop an approach for rational prescription of antibiotics for respiratory
infections.

Considerations

The patient described in the case is a 45-year-old man with no prior history of lung
disease, immunocompromised state, or tobacco use. These risk factors are impor-
tant considerations since respiratory complaints in the setting of COPD or HIV
or a smoking history require a higher index of suspicion of lower respiratory tract
infections such as pneumonia. As with any respiratory complaint, the ABCs should
be considered; that is airway, breathing, and circulation. In the ambulatory setting,
a very quick assessment of the patient’s distress level, respiratory use or nonuse of
accessory muscles, anxiety level, stridor, and ability to speak sentences helps to tri-
age to acute emergency versus more relaxed assessment. The individual described
is afebrile, has a normal respiratory rate, and appears to be comfortable. The lung
examination reveals some slight wheezes, but otherwise normal breath sounds and
air movement. The most likely diagnosis in this setting is acute bronchitis. Chest
radiograph is not necessarily indicated; however, since the complaint has persisted
for 3 weeks, any other abnormal finding such as dullness on percussion of the chest,
history of fever, or clinical suspicion would be sufficient reason for chest x-ray.
Most acute bronchitis is caused by viruses and antibiotic therapy is not helpful. It
is important to remember that acute bronchitis is a diagnosis of exclusion and by
definition should not be made in the presence of clinical or radiographic evidence
of pneumonia and only after ruling out other etiologies such as GERD, asthma,
and the common cold. This patient with true acute bronchitis is best treated by
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bronchodilator therapy such as albuterol and antitussive agents and follow-up in
2 to 3 weeks.

APPROACH TO:
Upper Respiratory Infections

DEFINITIONS
ACUTE BRONCHITIS: Inflammation of the tracheobronchial tree.

PNEUMONIA: Inflammation or infection of the lower respiratory tract, involving
the distal bronchioles and alveoli.

CLINICAL APPROACH

Acute Bronchitis

Acute bronchitis refers to inflammation of the tracheobronchial tree. The inflamma-
tory response to the trigger, whether infectious, allergic, or irritant, leads to increased
mucous production and airway hyperresponsiveness. As bronchitis most commonly
occurs in the setting of an upper respiratory illness, it is seen more frequently in the
winter. Influenza, parainfluenza, adenovirus, rhinovirus, other viruses, Mycoplasma
pneumoniae, and Chlamydia pneumoniae have been implicated as causes.

As the primary symptoms are nonspecific, other etiologies can be mistakenly
diagnosed as acute bronchitis. In one study, one-third of patients who had been
determined to have recurrent bouts of acute bronchitis were eventually identified
as having asthma. Occupational history may be important in determining whether
irritants play a role.

There are no specific diagnostic criteria for acute bronchitis, although cough
productive of purulent sputum is the most common presentation. Other symp-
toms are often present, including fever, malaise, rhinorrhea or nasal congestion,
sore throat, wheezing, dyspnea, chest pain, myalgias, or arthralgias. The sputum
produced can be of variable color and consistency; the color of sputum is not diag-
nostic of the presence of a bacterial infection.

The physical examination in bronchitis is typically nonspecific and, frequently,
is normal. The presence of fever, tachypnea, tachycardia, and blood pressure abnor-
malities should be noted. In persons with underlying pulmonary or cardiac con-
ditions, or in persons with more severe symptoms, oxygen saturation by pulse
oximetry may be warranted. Examination of the lungs may reveal rales, rhonchi, or
wheezes, but in most cases is unremarkable.

Occasionally, findings on examination may suggest a particular etiology or an
alternate diagnosis. Prolonged fever, tachycardia, tachypnea, hypotension, and
signs of consolidation on pulmonary examination may suggest a diagnosis of pneu-
monia. When pneumonia is suspected, a chest radiograph should be obtained to
confirm the diagnosis. Conjunctivitis and adenopathy suggest adenoviral infection,

although these findings are not specific.
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There is no requirement for obtaining viral cultures, serologic testing, or spu-
tum analyses in a suspected case of acute bronchitis as the organism responsible
is rarely identified, and more importantly, these tests have no effect on the subse-
quent management.

Bronchitis is nearly always self-limited in an otherwise healthy individual.
Although most acute bronchitis lasts for less than 2 weeks, in some cases the cough
can last for 2 months or more. Severe cases occasionally produce deterioration in
patients with significant comorbid conditions.

Treatment

The use of antibiotics has not been shown consistently to alter the natural history
of acute bronchitis, except in the case of infection with Bordetella pertussis. Patients
with abnormal vital signs (pulse >100 beats/min, respiration >24 breaths/min,
temperature >100.4°F [38.0°C]) and examination findings consistent with pul-
monary consolidation should be evaluated further for the diagnosis of pneumonia
and treated appropriately, if confirmed. Pneumonia may present atypically in the
elderly and in persons with chronic lung disease. Physicians must have a higher
index of suspicion in these populations.

As some of the symptoms of bronchitis are caused by airway hyperreactivity,
bronchodilator therapy has been shown in some studies to offer benefit in reducing
symptoms. Antitussives, such as dextromethorphan and codeine, may have modest
benefits in reducing the cough associated with this illness. Mucokinetic agents have
not shown to be of benefit and are therefore not recommended.

OTHER INFECTIONS OF THE UPPER RESPIRATORY TRACT

The most common cause of chronic cough in healthy, nonsmokers with a not-
mal chest x-ray is the encompassing diagnosis of upper airway cough syndrome
(UACS). This diagnosis encompasses a variety of upper respiratory conditions,
which are distinguished from one another by physical examination findings, signs
and symptoms, and sometimes after a trial of therapy. Some conditions under this
umbrella diagnosis are allergic rhinitis and bacterial sinusitis.

Rhinosinusitis

Rhinosinusitis is the inflammation/infection of the nasal mucosa and of one or
more paranasal sinuses. Sinusitis occurs with obstruction of the normal drainage
mechanism. It is traditionally subdivided into acute (symptoms lasting <4 weeks),
subacute (symptoms lasting 4-12 weeks), chronic (symptoms lasting >12 weeks),
recurrent acute rhinosinusitis (four or more episodes of acute rhinosinusitis per
year, with interim resolution of symptoms), and acute exacerbation of chronic
sinusitis,

The signs and symptoms of rhinosinusitis are nonspecific and similar to other
general upper respiratory tract infection symptoms. As most viral upper respira-
tory tract infections improve in 7 to 10 days, expert opinion suggests considering a
diagnosis of bacterial rhinosinusitis after 7 days of symptoms in adults and 10 days
in children. The diagnosis is suggested by the presence of purulent nasal discharge,
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maxillary tooth or facial pain, unilateral maxillary sinus tenderness, and worsening
of symptoms after initial improvement.

Streptococcus pneumoniae and Haemopbilus influenzae are the organisms most
commonly responsible for acute bacterial sinusitis in adults; S pneumoniae, H influ-
enzae, and Moraxella catarrbalis are most common in children. In chronic sinusitis,
the infecting organisms are variable, with a higher incidence of anaerobic organisms
seen (eg, Bacteroides, Peptostreptococcus, and Fusobacterium species).

Treatment of acute sinusitis should be directed at the likely causative agents.
Amoxicillin and trimethoprim-sulfamethoxazole are widely used first-line agents,
typically for 10- to 14-day regimens. Second-line antibiotics, for those who fail to
improve on the initial regimen or who have recurrent or severe disease, include
amoxicillin-clavulanic acid, second- or third-generation cephalosporins (cefurox-
ime, cefaclor, cefprozil, and others), fluoroquinolones, or second-generation mac-
rolides (azithromycin, clarithromycin). Adjunctive therapy with oral or topical
decongestants may provide symptomatic relief. Topical decongestants should not
be used for more than 3 days to avoid the risk of rebound vasodilation with resul-
tant worsening of symptoms. Nonsteroidal anti-inflammatory drugs (NSAIDs)
and acetaminophen may provide symptomatic relief of pain and fever.

Pharyngitis

Pharyngitis is an inflammation or irritation of the pharynx and/or tonsils. In
adults, the vast majority of pharyngitis is viral. It can also be bacterial or allergic in
origin; trauma, toxins, and malignancy are rare causes. As most cases of pharyngitis
in adults are benign and self-limited, a focus of the examination of a patient with
symptoms of pharyngitis should be to rule out more serious conditions, such as
epiglottitis or peritonsillar abscess, and to diagnose group A B-hemolytic Strepto-
coccus (GAS) infection.

Pharyngitis occurs with much greater frequency in the pediatric population,
with a peak incidence between 4 and 7 years of age. M pneumoniae, C pneumoniae,
and Arcanobacterium haemolyticus are common causes of pharyngitis in teens and
young adults. GAS causes 15% of all adult pharyngitis and approximately 30% of
pediatric cases.

The cause of pharyngitis cannot always be distinguished based on history or
examination. Sore throat associated with cough and rhinorrhea is more likely to
be viral in origin, The presence of tonsillar exudates does not distinguish bacterial
from viral causes, as GAS, Epstein-Barr virus (infectious mononucleosis), myco-
plasma, Chlamydia, and adenoviruses, among others, can all cause exudates. Find-
ings frequently associated with GAS infections include an abrupt onset of sore throat
and fever, tonsillar and/or palatal petechiae, tender cervical adenopathy, and absence
of cough. GAS can also cause an erythematous, sandpaper-like (scatlatiniform)
rash.

Infectious mononucleosis, caused by infection with Epstein-Barr virus, is
extremely difficult to distinguish clinically from GAS infection. Exudative pharyn-
gitis is prominent. Features suggestive of mononucleosis include retrocervical or
generalized adenopathy and hepatosplenomegaly. Atypical lymphocytes can be
seen on peripheral blood smear. The associated splenomegaly can be significant,
as it predisposes to splenic rupture in response to trauma (even minor trauma). A
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patient with splenomegaly from mononucleosis should be restricted from activities,
such as sports participation, in which abdominal trauma may occur.

On examination, the patency of the airway must be addressed first. The pres-
ence of stridor, drooling, and a toxic appearance suggest epiglottitis. Patients with
epiglottitis are sometimes seen leaning forward on their outstretched arms, the
so-called tripod position. Patients with suspected epiglottitis need to be managed
in a setting where the airway can be emergently secured, via intubation or crico-
thyroidotomy. Epiglottitis is a rare infection and is becoming even rarer, with near-
universal immunization for H influenzae, type B.

Swelling of the peritonsillar region, with the associated tonsil pushed toward
the midline and with contralateral deviation of the uvula, is consistent with a peri-
tonsillar abscess. This can be seen either as the initial complaint of sore throat,
frequently with associated trismus (pain with chewing), or as a complication of
streptococcal pharyngitis. Suspicion of peritonsillar abscess should prompt imme-
diate referral for surgical drainage of the abscess.

The diagnosis of GAS infection can be made by rapid antigen testing or throat
culture. Rapid antigen tests can be conducted in a few minutes in the office or emer-
gency department setting, They are highly specific but have a lower sensitivity than
throat culture. A positive rapid antigen test would prompt antibiotic treatment; a
negative test should be followed by a throat culture. Throat cultures are considered
the gold standard for diagnosis of GAS infections. Cultures can take 24 to 48 hours;
this is acceptable in most instances, as the risk of complication from GAS infec-
tions is low if treatment is instituted within 10 days of onset of symptoms.

Several clinical guidelines have been proposed to aid in the rapid diagnosis and
management of patients presenting with pharyngitis. One of the most widely used
is the modified Centor criteria. In this guideline, a patient is given a point for each
of the following criteria: absence of cough; enlarged/tender anterior cervical ade-
nopathy; fever of 100.4°F or higher; and tonsillar swelling/exudates. One point is
also awarded if the patientisage 3 to 14 and one pointdeducted for the age of 45 or
higher. Based on the number of points assessed, the following decision guidelines
are proposed:

Points Recommendation

0-1 No further testing and no antibiotic indicated

23 Perform rapid strep or throat culture and treat with antibiotic if positive
4 or more Consider empiric antibiotic treatment

Complications from untreated GAS infections are rare, but include rheumatic
fever, glomerulonephritis, toxic shock syndrome, peritonsillar abscess, menin-
gitis, and bacteremia. Rheumatic fever, which may complicate up to one in 400
untreated cases of GAS pharyngitis, can cause permanent cardiac and neurologic
sequelae. Glomerulonephritis results from antigen/antibody complex deposition
in the glomeruli. Poststreptococcal glomerulonephritis may occur whether or not the
patient receives appropriate antibiotic treatment,

Penicillin is the antibiotic of choice for GAS pharyngitis. Oral therapy requires
a 10-day course of penicillin V. Intramuscular therapy of penicillin G benzathine
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for adults and children weighing greater than 27 kg is 1.2 million units. Children
who weigh less than 27 kg can receive 600,000 units of penicillin IM. In penicillin-
allergic patients, treatment options include cephalosporins and macrolides.

Other Common Causes of Chronic Cough

Asthma remains a significant cause of chronic cough across all age groups, but
especially in the pediatric population. The pathophysiology of asthma is character-
ized by reversible airflow obstruction as well as inflammation and hyperreactivity
of the airway. Symptoms besides cough include chest tightness, exacerbation by
particular triggers, and improvement with inhaled bronchodilators and corticoste-
roids, which remain the mainstay of treatment. Spirometry must be done to diag-
nose asthma, and management is based on the variant determined by factors such
as duration of symptoms, nighttime occurrences, and medication requirement to
keep symptoms at bay.

Another leading cause of a chronic cough is GERD. The afferent limb of the
cough reflex is activated by the acid interfering with the upper respiratory system.
GERD presents with a cough that gets worse in a supine position, heartburn and
increased symptoms after meals. Although the definitive test is 24-hour esopha-
geal pH monitoring, GERD is usually a clinical diagnosis. A trial of proton pump
inhibitor is both diagnostic and therapeutic.

ACE Inhibitor-Related Cough

It is important to mention this etiology as medication-related cough could be an
easily overlooked cause of a nonproductive cough. ACE inhibitor—related cough
usually appears 1 week to 6 months from initiation of therapy. The management
is quite simply to discontinue the medication and assess response. Because it may
take several weeks for the cough to go away after discontinuation of medication,
response should be at the 4-week mark at the eatliest. A good substitute for ACE
inhibitor is an angiotensin receptor blocker (ARB).

INFECTIONS OF THE EAR

Otitis externa (OE) is an infection of the external auditory canal. Patients with
OE complain of ear pain and, sometimes, itching. The pain from OE can be severe.
Examination shows an inflamed, swollen, external ear canal, often with exudates
and discharge. Movement of the external ear is usually quite painful. The tympanic
membrane may be uninvolved. The most common pathogens include staphylo-
cocci, streptococci, and other skin flora. Some cases have been associated with the
use of swimming pools or hot tubs. This infection (swimmer’s ear) is usually caused
by Pseudomonas aeruginosa. Irrigation and administration of topical antibiotics, fre-
quently combined with steroid, is usually successful. Patients with diabetes mellitus
are at risk for an invasive external otitis (malignant OE) caused by P aeruginosa.
Treatment for this condition involves surgical debridement of necrotic tissue and
4 to 6 weeks of IV antibiotics, if cranial bones are involved.

Otitis media (OM) is an infection of the middle ear seen primarily among
preschool children, but occasionally in adults as well. Infection of the middle ear
space, caused by upper respiratory tract pathogens, is promoted by obstruction
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to drainage through edematous, congested eustachian tubes. Viral infection with
serous otitis may predispose to acute bacterial otitis media. Fever, ear pain, dimin-
ished hearing, vertigo, and tinnitus are common presenting symptoms. On exami-
nation, the tympanic membrane may appear red, but the presence of decreased
membrane mobility or fluid behind the tympanic membrane is necessary for the
diagnosis. S pneumoniae, H influenzae, and M catarrhalis are the most common
bacterial pathogens. Most cases of acute OM will resolve spontaneously. Indications
for treatment with antibiotics include prolonged, recurrent, or severe symptoms.
Numerous antibiotics can be used for treatment. Amoxicillin remains the recom-
mended initial therapy. Alternative treatments include amoxicillin-clavulanic acid,
trimethoprim-sulfamethoxazole, or second- and third-generation cephalosporins.
Complications are uncommon, but include mastoiditis, bacterial meningitis, brain
abscess, and subdural empyema.

' CASE CORRELATION
e See Cases 2 (Dyspnea, COPD) and 6 (Allergic Disorders).

COMPREHENSION QUESTIONS

19.1 A 30-year-old woman with no past medical history presents with a produc-
tive cough of 2-week duration. She states she also has a runny nose, body
aches, congestion, and fevers for the past week. In office she is normotensive,
with a normal pulse, and temperature of 101.2°F. Her physical examination
is significant for sinus tenderness, boggy nasal turbinates, and crackles in the
left lower lobe lung fields. Which one of the following is the best initial step
in management?

A. Reassure the patient that she likely has a viral infection and it will resolve
on its own,

B. Order arapid strep test and treat if positive
C. Prescribe amoxicillin for a likely bacterial infection

D. Otder chest x-ray to rule out possible pneumonia
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19.2 A 55-year-old man with history of hypertension and diabetes presents with
intermittent nighttime cough for a few months. He states he often has a
“weird taste” in his mouth a couple of hours after eating and is afraid of eat-
ing dinner because he gets terrible heartburn during the night. He states he
has tried over the counter antacid and this has worked to somewhat alleviate
his symptoms; however, his nighttime cough is still very bothersome. His
vitals in office are within normal limits and physical examination is positive
for epigastric tenderness upon palpation. Which one of the following is true
regarding the most likely etiology of this patient’s cough?

A. Itis the second leading cause of chronic cough.

B. The most sensitive and specific test for this condition is a 24-hour
esophageal pH monitoring,

C. The first line of treatment for this condition is a trial of 4 weeks of H,
blocker.

D. This condition always requires a diagnostic test for confirmation and
should not be diagnosed clinically.

19.3 A 13-year-old adolescent gitl presents with fever and sore throat of 48-hour
duration. She has a temperature of 101°F in office and is tachycardic with
a pulse of 118 beats/min. Her physical examination is positive for tender,
enlarged left cervical lymphadenopathy and tachycardia. Her pharynx is ery-
thematous but without tonsillar enlargement or exudate. She has had no
cough. What is the best step in management?

A. Treat empirically with antibiotics.
B. Order rapid strep test and, if positive, treat with antibiotics.
C. Neither further testing nor antibiotics.

D. Order throat culture and, if positive, treat with antibiotics.

ANSWERS

19.1 D. Acute bronchitis is a diagnosis of exclusion in the absence of clinical or
radiographic findings concerning for pneumonia. In this patient with fevers,
productive cough, and rales on lung examination, it is important to rule out
pneumonia. If there is a strong clinical suspicion of community-acquired
pneumonia, a chest x-ray is not necessary, and outpatient treatment with
antibiotics can be initiated. The diagnosis of streptococcal pharyngitis is
made with rapid strep test or throat culture and the decision to order these
in office is guided by modified Centor criteria based on the following factors:
age, presence of tonsillar exudates, fever, absence of cough.
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19.2 B. This patient’s cough is most likely secondary to GERD. The most defini-
tive test to diagnose this condition is a 24-hour pH monitoring test, however,
this is not required for diagnosis. GERD is almost always a clinical diagnosis
and a 4-week trial of proton pump inhibitor is both diagnostic and thera-
peutic. Lastly, GERD is the third leading cause of chronic cough, after upper
airway cough syndrome and asthma.

19.3 A. Management of strep pharyngitis is frequently guided by modified Cen-
tor criteria, which calculates a probability of strep throat based on a scoring
system (presented eatlier in the chapter). This patient gets one point for the
presence of fever, tender cervical adenopathy, absence of cough, and age. You
could reasonably consider an empiric antibiotic treatment for GAS in her.

CLINICAL PEARLS

» The main concerns with pharyngitis are to rule out more serious condi-
tions, such as epiglottitis or peritonsillar abscess, and to diagnose group
A B-hemolytic streptococcal infections.

» Upper airway cough syndrome (UACS) is an umbrella term that encom-
passes a variety of upper respiratory conditions including rhinitis and
sinusitis.

» A tonsillopharyngeal exudate does not differentiate viral and bacterial
causes.

» Asthma and GERD are the second and third leading cause of chronic
cough, respectively, after UACS, which is the most common cause of
cough.
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