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Preface

Welcome to Clinical Approaches to Hospital Medicine. I extend my gratitude to the
chapter authors and especially to the managing editor, Theodora Valovska who
made this text possible.

This book provides an update on recent clinical practice and an in-depth view of
selected topics relevant to the practice of hospital medicine. It is divided into four
sections that explore clinical issues, system issues, future trends, and ethical issues.
Both American and international authors were selected not only for their expertise
in clinical medicine but also for the diversity seen in the practice of hospital
medicine.

Hospital medicine continues to be a thriving specialty but is no doubt experienc-
ing growing pains as it enters its third decade. Rapid growth has led to problems of
retention, burnout, and overexpansion of practice scope. In this environment, the
specialty is increasingly being called upon to further define itself, prove its value,
and develop a template for future expansion. Unbridled enthusiastic growth and
expansion has been replaced by some degree of introspection.

I have been part of a program that began in the early days of hospital medicine.
In the past 20 years since its formal inception, hospital medicine has grown to nearly
50,000 practitioners. No specialty has come so far so fast. The original intent of our
own hospitalist program was to provide stability to our house staff teaching pro-
gram. This has continued to be a major component of hospitalist programs around
the country, but the practice has endeavored to do so much more. Additionally,
programs have also been called upon to comanage surgical patients, provide cost-
effective services, provide perioperative services, and lead quality initiatives.

Perhaps the most important section is the one dedicated to the opioid epidemic.
Hospital medicine is being called upon to not only respond to the pressing needs of
the epidemic but to also provide leadership. Hospitalists are well suited to respond
to an epidemic that crosses all specialties. As leaders, it is important that we develop
a fundamental understanding of the pathophysiology, background, and system
issues as we take on this complicated task.

The last section provides an overview on the state of hospital medicine both here
in the United States and internationally. I think it is important that all hospitalists



vi Preface

have basic understanding of practice patterns from both here and abroad. The final
chapter explores the practical application of philosophical tools in our daily practice.
In a specialty that deals with death on an almost daily basis, these tools are needed
to assist us in our personal struggles to work in a challenging environment.

Now more so than ever, it is important that we define what we do, do it well, and
communicate our value to the healthcare system. We hope that this first edition text
helps to explore what we have accomplished and what challenges we will face in the
future. We hope to receive your feedback in improving future editions. Please share
your thoughts on what topics you thought were significant and what should be
included in future editions.

New Orleans, LA, USA Kevin Conrad
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Part I
Clinical Updates in Hospital Medicine

With this section of the text, we aim to cover some of the more frequently encoun-
tered pathologies, and explore their most up-to-date management. Congestive heart
failure, pneumonia, delirium, and cellulitis remain a significant part of the practice
of hospital medicine, accounting for the majority of admissions in many hospitals
across the US. These topics are explored with an emphasis on new treatment
methods.

Not only are US Candidemia rates increasing over the past 20 years, some strains
of Candida are becoming increasingly resistant to first and second line antifungal
medication [1]. Thus, we have included a chapter on the impact of Candida and the
current development of effective treatment regiments.

Early diagnosis and treatment of sepsis is a focus of not only hospital medicine,
but across all specialties. Sepsis remains one of the most expensive in-patient hos-
pital conditions [2]. Diagnostic tools and treatment algorithms have greatly
improved our approach to treating sepsis in the past decade. These tools continue to
evolve to determine who best benefits from early aggressive goal directed therapy.
The sepsis chapter explores the evolution from SIRS to SOFA in the diagnosis of
sepsis.

1. Wisplinghoff H, Bischoff T, Tallent SM, Seifert H, Wenzel RP, Edmond
MB. Nosocomial bloodstream infections in US hospitals: analysis of 24,179
cases from a prospective nationwide surveillance study. Clin Infect Dis.
2004;39(3):309-17.

2. Pfuntner et al. Costs for Hospital Stays in the United States. HCUP Statistical
Brief #168.



Chapter 1
Diagnosis and Treatment of Heart Failure
for Inpatient Providers

Hamang Patel and Amanda L. Bennett

Introduction

Heart failure (HF) affects more than 5.7 million adults in the United States and cur-
rent projections estimate the prevalence of HF will continue to increase [1].
Accounting for more than 1 million admissions annually, HF is the leading cause of
hospitalization among the Medicare age group with an overall 1-year mortality rate
0f 29.6% [2]. In 2013, total cost for HF was estimated to be $30.7 billion with 68%
being attributable to direct medical costs. Projections show that by 2030, the total
cost of HF will increase almost 127% to $69.7 billion with an estimated $244 spent
annually for every US adult [3]. As an emerging issue in hospital care, the hospital-
ist provider can anticipate a large portion of admissions with either primary or
comorbid HF.
In this article, we will discuss:

* How to recognize HF and classify accordingly

* Key treatment modalities

*  When to consult subspecialists

* Risk factors for re-admission and strategies for prevention

H. Patel (04)) » A.L. Bennett
Department of Internal Medicine, Ochsner Clinic Foundation, New Orleans, LA, USA

Department of Cardiovascular Diseases, John Ochsner Heart and Vascular Institute,
New Orleans, LA, USA
e-mail: hpatel @ocshner.org

© Springer International Publishing AG 2018 3
K. Conrad (ed.), Clinical Approaches to Hospital Medicine,
https://doi.org/10.1007/978-3-319-64774-6_1
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Epidemiology

The incidence of HF approaches 10 per 1000 population after 65 years of age [4].
HF incidence rates in men double every 10 years from 65 to 85 years for men and
triple for women [5]. Incidence rate per 1000 person-years is lowest among white
women and highest among black men with a disproportionate prevalence in the
non-Hispanic black population [6]. 5-year survival rates are 97%, 96%, 75%, and
20% for stage A, B, C, and D respectively [7].

Risk factors for HF include: CHD, cigarette smoking, hypertension, obesity, dia-
betes, dietary sodium intake, and valvular heart disease [8]. Hypertension and
tobacco use are among the most important modifiable risk factors. Racial disparities
between diagnosis, treatment, and mortality are significant.

HF is the leading cause of hospitalization in the Medicare age group, and has a
significant risk for readmission in the 30-day post-discharge window. After initial HF
diagnosis, 83% of patients are hospitalized at least once and 43% are hospitalized at
least four times with more than half of these hospitalizations being related to non-
cardiovascular causes [6]. Readmissions also constitute a significant financial and
quality of life burden for these patients. Consequently, the Centers for Medicare and
Medicaid Services financially penalize medical institutions for HF readmissions.

Recognizing Established Heart Failure in the
Hospitalized Patient

The phenotype of clinical HF has many different instigating factors (see Fig. 1.1). A
wide variety of complex medical conditions may lead to the initial presentation of a
patient with HF at nearly any age. Similarly, many medical conditions may mimic
HF. It is also important to note that HF is a progressive disease; consequently, early
detection and treatment is crucial to prolonged survival and reduced morbidity. In
patients with known HEF, typical precipitant factors include medication non-
adherence/failure to optimize, dietary indiscretion, new ACS, arrhythmia, and exac-
erbations of other comorbid conditions.

Presentation

HF has a wide and highly variable presentation (Fig. 1.2). Irrespective of acuity or
epidemiology, the most common presenting complaints of HF exacerbations include
dyspnea and fatigue. Patients may notice limited exercise or activity tolerance and
fluid retention in the form of central or peripheral edema; however, in the setting of
acute onset HF these symptoms may not yet be present. Many patients will note an
increase in weight and/or difficulty lying flat. Patients may present with or without
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Fig. 1.1 Potential causes of cardiomyopathy. Disease

states which may cause cardiomyopathy and Potential Causes of

consequently lead to signs and symptoms of heart failure. Cardiomyopathy
HIV human immunodeficiency virus, HTN hypertension ) )
Idiopathic
Familial
Endocrinologic causes
o Obesity
. Thyroid
. Diabetes
. Growth Hormone
derangements
Toxins
o Alcohol
. Cocaine
. Chemotherapy
0 Other (ephedra, anabolic
steroids, chloroquine,
amphetamine, iron
overload)
Infections
0 HIV
° Chagas
Disease states/Inflammation
. Anorexia
. Muscular dystrophy
. Sarcoidosis
° Amyloidosis
. Pregnancy
. Lupus
. Scleroderma
. Stress

. Uncontrolled HTN
Nutritional deficiencies
. Beri-Beri

Classic review of systems in heart failure |Classic physical exam findings in heart failure

Dyspnea on exertion
Fatigue
Shortness of breath
Reduced exercise tolerance
Edema or leg swelling
Rapid weight gain
Orthopnea
Palpitations
Chest pain
Non-productive cough

Edema or ascites
+/- New murmur
S3/S4
Crackles
Pleural effusion
JVD
Displaced PMI
Hepatomegaly
Weight gain

Fig. 1.2 Presentation of heart failure. Classic symptoms and physical exam findings found in
heart failure exacerbations. JVD jugular venous distention, S3/54 cardiac gallops, PMI point of
maximal impulse

signs or symptoms of volume overload. The clinical index of suspicion for HF
should be raised in patients with confounding presentations or who were previously
identified as having alternate diagnoses but are non-responsive to treatment. The
ultimate diagnosis is achieved through a combination of history, physical exam, and
supplementary diagnostics.
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History and Physical Examination

Historical evaluation should include duration of symptoms, severity, symptoms of
ACS, recent or prior hospitalizations with similar symptoms, medication, and diet
adherence. Physical examination should include BMI and weight gain/loss evalua-
tion. Detailed cardiac auscultation should be performed to assess for aberrant
rhythm, extra heart sounds, or murmurs; size and location of point of maximal
impulse. The cardiac exam should also detail orthostatic blood pressure, jugular
venous pressure at rest and after compression, presence of edema or abdominal
distention, temperature of lower extremities, and capillary refill times. Each patient
should receive a detailed pulmonary exam for rate, rales, effusions, or signs of
infection. Abdominal exam may yield hepatomegaly and/or ascites.

Evaluation and Pertinent Studies

Evaluation of a suspected or known HF patient should involve a systematic identifi-
cation of and ruling out of possible precedent and contributing comorbidities
(Fig. 1.2). In this section, we will discuss initial and supplemental serologic testing,
as well as imaging modalities that are currently recommended for patients with
HE. These studies are used to determine the etiology and subsequent treatment path-
ways a provider may take to stem or potentially reverse a patient’s HF. Medical
evaluation should seek to identify which of the general categories of HF precipi-
tants. These categories include:

e ACS

e Tachycardia/arrhythmia

e Valvular disease

¢ Endocrine and metabolic Causes

e Worsening or uncontrolled comorbid conditions
e Toxins

¢ Infections

¢ Other disease states or causes for inflammation

Initial evaluation of suspected or decompensated HF (Fig. 1.3) should include
12-lead ECG, chest X-ray, complete blood count, urinalysis, serum electrolytes
(including calcium and magnesium), blood urea nitrogen, serum creatinine, glu-
cose, fasting lipid profile, liver function tests, and thyroid-stimulating hormone [6].
B-type natriuretic peptide is considered the gold standard for biomarker indication
of HF and will be discussed in a later section. Serial monitoring of these studies is
recommended when indicated.

When clinical suspicion is present, diagnostic testing for rheumatologic disease,
amyloidosis, or pheochromocytoma is recommended. The provider should seek out
additional testing for relevant precipitants of cardiomyopathy and subsequent HF as
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Fig. 1.3 Initial evaluation for presentation of heart
failure. Initial recommended evaluation for patients Initial Evaluation of
presenting with signs and symptoms of heart failure. Presentation of Heart Failure
EKG electrocardiogram, CXR chest X-ray, CBC
complete blood count, BMP basic metabolic panel, History
LFT liver function tests, 7SH thyroid stimulating
hormone, BNP B-type natriuretic peptide Physical Exam
Studies
EKG
Imaging
CXR
2D Echo*
Laboratory
CBC
BMP
LFTs
Ca+2
Mg+
TSH
Lipids (fasting)
Biomarkers
BNP
Troponin
Renal function (BMP)
*When indicated, see text

they pertain to the individual patient social situation. For all cause HF, documenta-
tion of LVEF is a quality-of-care performance measure and should be performed by
the most prudent imaging modality available [9].

Biomarkers: Classic and Emerging Markers

As part of the initial clinical evaluation, various biomarkers may be used to rein-
force diagnosis, derive prognosis, and provide targets for treatment in HF. Depending
on the biomarker selected, lab results can be obtained to reflect portions of potential
pathophysiologic aspects of the HF disease process. Key areas of biomarker detec-
tion involve assessment of myocardial wall stress, inflammation, myocyte injury,
neurohormonal upregulation, and myocardial remodeling [10]. Of the multitude of
biomarkers available to the practicing clinician, the ACCF/AHA only currently rec-
ommends routine assessment of natriuretic peptides and cardiac troponin. Laboratory
assessment of natriuretic peptides, myocardial necrosis, infection, and/or renal
insufficiency is cost-effective and readily available. It should be noted that the com-
bination of multimodality biomarker assessment is an active area of HF research and
may lead to the development of sophisticated risk stratification tools in the future.
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Natriuretic Peptides

Produced by cardiomyocytes under many circumstance, B-type natriuretic peptide
(BNP) or N-terminal pro-B-type natriuretic peptide (NT-proBNP) are classically
regarded as markers of myocardial stretch. These biomarkers are helpful in estab-
lishing the presence and severity of HF in times of clinical uncertainty. Used inter-
changeably, there is little to be gained by ordering both of these markers of
myocardial stretch and providers should utilize whichever marker is more readily
available at their institution.

Elevated levels of either BNP or NT-proBNP while sensitive for HF are not spe-
cific. Other potential cardiac causes of elevated natriuretic peptide markers include
but are not limited to ACS, valvular heart disease, diseases of the pericardium, atrial
fibrillation, myocarditis, cardioversion, and recent cardiac surgery. Potential non-
cardiac causes of elevated natriuretic peptides include anemia, renal failure (acute
or chronic), critical illness, severe burns, chemotherapy, obstructive sleep apnea,
pulmonary hypertension, and pneumonia [6]. It is also important to remember that
particular clinical factors of the patient, such as obesity, may create falsely low
natriuretic peptide levels and thusly these tests should be used to support a clinical
picture and not as absolutes.

The ACCF/AHA does not recommend treating patients to a target natriuretic pep-
tide level as this has not established a clear benefit in the HF population [11]. However,
the addition of natriuretic peptide biomarkers for diagnosis/exclusion of HF as well
as prognosis for patients with HF in the hospital setting is recommended.

Cardiac Troponin T or I

A marker of myocardial injury and ischemia in patients with known CAD, cardiac
troponin elevations in HF are associated with worse clinical outcomes and mortality
[12]. The ACCF/AHA formally recommends routine assessment of troponin levels
on presentation of any patient with suspected or decompensated HF. In the setting
of chronic HF, those patients who demonstrate a decrease in troponin levels as a
result of GDMT have statistically significant improvements in prognosis [13]. Thus,
assessment of troponin may be useful to uncover the etiology of a new HF presenta-
tion and can be used as a predictor of clinical outcomes. In addition to formal
assessment, current guidelines recommend the addition of troponin assessment for
additive risk stratification for patients with HF in the hospital setting.

Soluble ST2 and Galectin-3

While still relatively obscure outside the realm of Cardiology, the use of soluble ST2
and galectin-3 to determine the presence and degree of myocardial fibrosis has shown
promise as a collection of biomarkers capable of producing a meaningful prognostica-
tion for hospitalization and death in HF patients [14]. Of the two, ST2 shows superior
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predictive qualities over galectin-3 [15]. Galectin-3 is more closely associated with
renal insufficiency than hemodynamic indices [16]. These markers currently have a
IIb level of recommendation as they pertain to risk stratification in the setting of HF.

Other Important Biomarkers in the Hospital Setting

Many other biomarkers are becoming more readily available but have yet to reach
sufficient studies or demonstrate significant accuracy or specificity to HE. Although
they do not carry guideline levels of recommendation, markers such as procalcitonin
and assessment of renal function are frequently available and easily interpreted. These
markers may also be of additional help in periods of clinical uncertainty particularly
in patients with multiple comorbidities. Assessing these markers may assist providers
in the diagnosis and management of a patient with HF on the diagnostic differential.

Procalcitonin

As dyspnea is one of the predominant physical complaints that may trigger suspicion for
HE, it may prove useful to the clinician to obtain a procalcitonin level to distinguish
between etiologies [17, 18]. Procalcitonin is commonly known as a biomarker of infec-
tion, but it may also be useful in discovering non-occlusive mesenteric ischemia associ-
ated with recent cardiac surgery or decompensated HF [19]. Providers should be cautious
to correlate patient presentation, symptoms, and history when using this biomarker.

Renal Insufficiency

Assessment of renal function and markers or renal injury can provide insight into
prognosis for patients with HF. Renal and cardiac function are intimately associated
in HF and a decline in renal function may be a precipitant of HF progression or a
result of progressive cardiac function decline [20]. Worsening or high BUN/Cr lev-
els during hospitalization have a poorer prognosis and may affect the ability of
patients to remain on GDMT or symptomatic therapies.

Imaging

Chest X-ray Findings

X-ray imaging of the chest is recommended to assess the heart size and assess for
presence of pulmonary congestion in patients with suspected or new-onset HF. Such
imaging may prove helpful in ruling out alternate causes for presenting
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symptomatology. In HF, findings may range from no abnormalities—often in the
acute HF setting such as viral or toxic myopathies—to enlarged cardiac silhouette,
pulmonary edema, cephalization of the pulmonary vasculature, and even pleural
effusions.

Echocardiography

2-dimensional echocardiography (2D-echo) with Doppler should be performed on
the initial evaluation of a patient presenting with HF [6]. This non-invasive test is
relatively cost effective and readily available at most hospitals. As an imaging
modality, 2D-echo allows for accurate assessment of ventricular function which
may portend further prognostication or possible treatment modalities. Per the
ACCF/AHA guidelines, repeat assessment of EF is only indicated if the patient has
had a significant change in clinical status, who have recently recovered from clinical
events, or who have received GDMT that may have a significant impact on cardiac
function. Repeat imaging is also indicated prior to assessment for device therapy.

MRI/Radionucleotide Scan

Cardiac MRI is a complementary non-invasive imaging modality for the assessment
of myocardial ischemia and viability. MRI is particularly helpful in the assessment
of myocardial scar burden or in those situations with myocardial infiltrative process.
Both MRI and radionucleotide scans are effective studies in EF assessment or
volume when 2D-echo is insufficient [21].

Diagnosis of New Onset Heart Failure

After performing the above recommended testing, an assessment of the etiology of
HF must be performed. Treatment and management of HF branches into different
trajectories based on ischemic or non-ischemic profiles. Therefore, it becomes
important to accurately assess if ischemia is the cause of presenting or worsening
symptoms. Per the ACCF/AHA guidelines, coronary angiography is indicated in
patients with known CAD and angina or with significant ischemia on ECG or non-
invasive testing demonstrating impaired ventricular function [22]. Angiography
should only be performed in patients who are potential candidates for revasculariza-
tion. If CAD can be excluded as an etiology of HF, current guidelines do not recom-
mend angiography evaluation. It should be noted that many disease states may
mimic HF; consequently, it is important to rule out alternative causes for phenotypic
HF as treatment patterns may differ. For more information of disease states that
may mimic HF, please see the 2013 ACCF/AHA guidelines for diagnosis and
management of HF.
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Clinical Assessment of Heart Failure

Severity

Management of HF is dependent on ACCF/AHA stage (see Fig. 1.4a, b). Staging
of HF is helpful to document the overall progression of a patient’s disease. Etiology
and symptoms are not part of this classification system. The stages represent (A)
patients at risk for HF, (B) patients with structural heart disease but no symptoms,

a At risk for Heart Failure Heart Failure
Stage At risk patients Structural disease disease with or history of Refractory to treatment
without symptoms Sensitive to treatment
Functional " I " P decine in
p N/A I v e > IV
(NYHA) Asymptomatic
Goals of Preventative Theg -
oals o : reatment of i
Management of risk factors Advanced options
Care agnd comorbidities structural disase GDMT g
ACEI or ARB if appropriate for DM and vascular disease. Statins as appropriate for
Beta-adrenergic blockers as i If indicated: ICD, ization or valvular surgery
Identification and treatment of contributing comorbidities
HFpEF HFrEF
Key medical o Diuretics +/-‘ Aldosterope an_la_gonisls
treatments Diuretics Hydralazlneﬁ;qso(blde dinitrate
— GDMT for comorbidities Digitalis
If indicated: CRT
Advanced measures:
Chronic ionotrope infusion
MCS DT ror BTT
Heart Transplant
Clinical trials
Palliative Care and hospice
b | Inpatient Heart Failure Management |
Stage Structural disease with symptoms or history of symptoms. R sy NN
Sensitive to treatment
Funcional | I n v | v |
Class a
R Continuum of symptomatology
Goals of GDMT Advanced options
Care
Diet and lifestyle modification
ACEI or ARB if appropriate for DM and vascular disease. Statins as appropriatre for underlying comorbidities.
Identification and treatment of contributing comorbidities
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Fig. 1.4 (a) Staging, classification, and recommended management of heart failure. (b) Staging,
classification, and recommended management of inpatient heart failure. NYHA New York Heart
Association, GDMT guideline-directed medical therapies, ACEI angiotensin-converting-enzyme
inhibitor, ARB angiotensin receptor blockers, /CD implantable cardiac defibrillator, HFpEF heart
failure with preserved (>50%) ejection fraction, HFrEF heart failure with reduced (<40%) ejection
fraction, CRT cardiac resynchronization therapy, MCS mechanical circulatory support, DT destina-
tion therapy, BTT bridge-to-transplant
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(C) patients who are responsive to GDMT but have structural disease with symp-
toms or a history of symptoms, and (D) symptomatic disease that is unresponsive
to GDMT. Those patients with stage D heart failure are considered to have
advanced heart failure and are often cared for by advanced HF specialists. Both
patients with reduced EF (HFrEF) and preserved EF (HFpEF) are represented by
these stages.

Symptoms

A patient’s NYHA HF classification (see Fig. 1.4a, b) is a subjective assessment
designed that is representative of current symptoms. Patients may progress through
the classes, have combination of classes or rapidly fluctuate between classes.
Appropriate assessment of the HF patient involves determining the patient’s base-
line NYHA class and comparing it to their presenting class. Symptoms range from
asymptomatic (class I) to severely symptomatic (class IV). NYHA classification is
considered an independent predictor of mortality [23].

Function

Heart failure management and therapies are stratified by EF. The vast majority of
clinical trials and studies that guide HF treatment were conducted on patients with
reduced ejection fraction (HFrEF). HFrEF definitions vary but the ACCF/AHA
guidelines define HFrEF as an EF <40%. Preserved EF (HFpEF) is HF symptoms
with an EF >50%. EF between 40 and 50% is considered an intermediate group.

Management

Initial management is dependent on ACC/AHA stage and EF assessment (see
Fig. 1.4a, b). Further management and titration of medications is augmented by
NYHA stage. Each additional therapy should be additive to the prior and build in a
stepwise fashion that is tailored to unique physiology, race, and comorbidities of
each individual patient. All patients, regardless of stage or GDMT should receive
daily weight monitoring, strict monitoring of input and output, as well as daily
assessment of renal function and electrolytes. Below are the general categories of
interventions and medications used in HF. It should be noted that abrupt or inap-
propriate change of medical therapy in the acute setting may worsen outcomes or
prolong hospital stay. If any medication is held during a hospitalization, it should be
restarted before hospital discharge if tolerated.
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Preventative Management of Risk Factors and Comorbidities

Regardless of EF, mitigation of known risk factors and GDMT management of
comorbid conditions applies to patients with HF. If other medications such as statins
or anticoagulation are recommended for the treatment of any comorbidity, then
these are indicated in HF but should not be initiated for HF disease alone.

Avoidance of Medications that May Cause Harm

Medications that are known to cause harm in the setting of HF include but are not
limited to calcium channel-blockers (CCBs), NSAIDs, thiazolidinediones, and many
antiarrhythmic medications. Providers should defer to advanced specialists for co-
management of arrhythmias when necessary. Of the CCBs, amlodipine is recom-
mended for management of comorbid hypertension or ischemic heart disease as this
medication has demonstrated neutral effects on HF morbidity and mortality [24].

Treatment of Structural Disease

Structural diseases should be corrected and/or managed per current guidelines in the
setting of both HFrEF and HFpEF.

Angiotensin-Converting Enzyme Inhibitors (ACEls)

The cornerstone of HF therapy has been the suppression of pathologic renin-
angiotensin-aldosterone system (RAAS) alterations. ACEI and angiotensin receptor
blockers (ARBs) are recommended for all patients with HFrEF and as comorbidity
management when appropriate in HFpEF. These medications are not indicated for
HFpEF without appropriate comorbidity. In the acutely hospitalized HF patient, it
is reasonable to hold, discontinue, or reduce ACE/ARB therapy in the setting of
worsening renal function.

Combination ARB-Neprilysin Inhibitors

Combination ARB-neprilysin inhibitor (ANRI) therapy has recently proved to have
significant mortality reduction in HF. Neprilysin inhibitors upregulate the protective
neurohormonal system of the heart which has shown significant benefit in those able
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to tolerate the additional therapy [25]. Transition from ACE/ARB therapy to ANRI
therapy is a reasonable strategy in class II or III who are otherwise optimized on
GDMT [26].

Beta-Adrenergic Blockers

Use of either bisoprolol, carvedilol, or sustained release metoprolol succinate is
recommended for patients with HFrEF. These medications are proven to reduce
mortality in HF with or without CAD or diabetes. Beta blocker (BB) therapy should
be initiated upon diagnosis of HFrEF. In patients with known history of fluid reten-
tion, initiation of BBs is associated with an increased incidence of fluid retention
and should be accompanied by initiation of diuretics.

Aldosterone Receptor Antagonists

In patients with LVEF <35% and NYHA class II-IV HF, aldosterone receptor antag-
onist (ARA) therapy is recommended. ARAs are also indicated for patients in the
acute post MI period with LVEF <40% and new HF symptoms or have a history of
diabetes. Provided the serum potassium is <5.0 mEq/L and creatinine is <2.5 mg/dL
in men or <2.0 mg/dL in women, initiation of ARA therapy has been shown to
reduce morbidity and mortality in HF [27]. For patients that are acutely hospitalized
with declining renal function, it is reasonable to adjust ARA therapy until renal
function improves.

Hydralazine and Isosorbide Dinitrate

For those patients with NYHA class II-IV HFrEF and are self-described African
American, addition of hydralazine and isosorbide dinitrate is indicated once patients
are on maximally tolerated ACE/ARB and BB therapy. Arterial vasodilation with
hydralazine combined with venodilation using isosorbide dinitrate may help reduce
HF symptoms and comorbid HTN by reducing afterload and preload [28].

Digoxin

Useful for decreasing hospitalizations and occasionally for control of arrhythmias,
initiation of digoxin may be utilized for patients with HFrEF. Regardless of the
underlying rhythm, ability to tolerate GDMT or cause of HF, digoxin has been
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shown to improve quality of life and reduce symptoms [29]. This medication should
be used with caution in patients with reduced renal or hepatic function as the thera-
peutic window is narrow [30]. Discontinuation of digoxin may be required if patients
experience symptomatic bradycardia or other signs or symptoms of toxicity.

Diuretics

Loop diuretics are indicated for all volume overloaded patients NYHA class II-IV. In
the outpatient setting, self diuretic titration is an essential component of self-care
and all patients should be educated on appropriate triggers to seek medical atten-
tion. For hospitalized and symptomatic HF patients, intravenous loop diuretics
should be initiated at doses that are equal to or in excess of any chronic daily ther-
apy. Use of pulse or continuous infusion is indicated, and clinic studies have found
no significant difference between these two methods in terms of symptoms, effect
of diuresis, or clinical outcomes [31].

Cardiac Rehabilitation

Effective cardiac rehabilitation (CR) is a fundamental component of HF manage-
ment for ambulatory patients with stage C HF with NYHA functional class II or
III. Both the AHA and ACC recommend CR at the Class I level. Contraindications
for CR include unstable HF, uncontrolled comorbidities (diabetes, hypertension,
pulmonary pathology), symptomatic aortic stenosis, or significant ischemia at <2
metabolic equivalents (METs) of activity [32].

The two essential components of CR are (1) supervised exercise training and (2)
disease specific self-care training and counseling. While techniques may vary, emerg-
ing therapies are providing significant morbidity and mortality improvements for
patients with HF. Patients are encouraged to begin supervised exercise training to a
goal of 3—7 METs per week for a target of >30 min per session 4 days/week. Supervised
exercise training in this patient class should be viewed as effective and safe.

Transitions of Care

Transitions of care are a key area of vulnerability for HF patients. For many, hospi-
talizations are the result of a progressive decline in function. In this population,
complex and multidrug medical regimens change frequently and are often changed
during or as a result of hospitalizations. Additional comorbid conditions may also
develop necessitating therapy change. Patient education, via clear and concise dis-
charge materials, close outpatient follow-up and instructions on when to seek
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medical help are critical to the successful discharge of a HF patient. Early outpatient
follow-up within 7-14 days of discharge with a telephone follow-up within 3 days
is recommended by the ACC/AHA.

Readmission

Risk factors for readmission include frailty, multiple comorbidities, poor social sup-
port, serial readmissions, inappropriate self-care, non-optimized GDMT, among
others. Multiple effective strategies to avoid readmission have been studied. The
most successful programs are multiphase and include identification of at-risk
patients, adequate symptom management, enrolment in CR when appropriate, stan-
dardized patient discharge education, re-enforcement of self-care, management of
comorbid conditions, as well as early and consistent follow-up. Several clinical
risk-prediction tools may be helpful to identify high-risk readmission patients; how-
ever, this is an area of continued research. Prior to discharge, providers should
attempt to address any barriers to outpatient care such as financial or social support
limitations. At each hospitalization and clinic visit, all HF patients should receive
reinforcement of HF education including self-care, emergency plans and medical
therapy adherence. Providers should identify, utilize, and seek to fortify available
resources and outpatient follow-up structures within their own health systems.

When to Refer to Specialists

Advanced Coronary Artery Disease

Evaluation for coronary artery revascularization, through percutaneous intervention
(PCI) or coronary artery bypass grafting (CABG) is recommended for all HF patients
on GDMT with persistent angina. CABG may be considered in patients with signifi-
cant LV dysfunction (35-50%) and multivessel CAD when viable myocardium is
present. In the setting of severe LV dysfunction (EF <35%) CABG may be considered
regardless of myocardium viability, although this is a low grade level of evidence [6].

Valve Diseases

Surgical valve replacement is recommended for all patients with critical aortic ste-
nosis (AS). In the setting of AS, if the predicted surgical mortality is >10%, patients
should be considered for transcatheter aortic valve replacement (TAVR) when
appropriate. Current studies are underway to compare the efficacy of TAVR in low
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surgical risk populations. For patients with mitral valve dysfunction leading to HF,
transcatheter mitral valve replacement remains of uncertain benefit; however, pro-
cedures such as mitral valve repair or clipping may provide benefit to appropriately
selected patients [33].

Atrial Fibrillation

Atrial fibrillation (AF) is a common comorbidity in the setting of HF. Not only is AF
an independent risk factor for the development of HF, but its prevalence is directly
related to NYHA class irrespective of EF. AF with rapid ventricular response is a
potentially reversible cause of HF. For those patients with AF causing HF, treatment
should focus on rhythm control [6]. In patients with comorbid AF, either rate or
rhythm control may be attempted [34].

Common practice involves initiation of anticoagulation and rate control. Beta-
adrenergic blockers are the preferred pharmacologic agents for rate control due to
the previously mentioned morbidity and mortality benefits. Should these initial ther-
apies prove ineffective, additional antiarrhythmic drug therapy may be considered.
Typical treatment plans will involve initiation of amiodarone and adequate antico-
agulation (typically 4 weeks) with interval cardioversion and long-term antiarrhyth-
mic therapy as necessary. If symptoms persist, patients may be referred for AF
ablation. Of note, catheter ablation therapy has been shown to be effective but is less
likely to remain effective as the disease state progresses due to cardiac remodeling.

Sudden Cardiac Death Prevention and Continuous
Resynchronization Therapy

HE, especially from DCM, is often accompanied by significant ventricular remodel-
ing and enlargement. Progression of disease often also involves QRS prolongation
and corresponding increase in arrhythmias and incidence of ventricular tachycardia.
In selected patients, referral to electrophysiology specialists for implantable cardiac
defibrillator placement or continuous resynchronization therapy may be helpful to
reduce total mortality and improve symptomatology [35]. Below, is a generalized
discussion of indications for implantable cardiac defibrillator placement (ICD) and/
or continuous resynchronization therapy (CRT).

ICDs are used for primary and secondary prevention of sudden cardiac death. If
patients meet criteria, they should be referred to electrophysiology for ICD place-
ment. While multiple inclusion criteria exist, the ACCF/AHA guidelines state that
an ICD is indicated for patients with non-ischemic DCM or ischemic heart disease
who are at least 40 days post-MI with HF (NYHA class II or III symptoms), on
chronic GDMT if they have LVEF of 35% or less.
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Similarly, per the ACCF/AHA guidelines, CRT is indicated for HF patients with
LVEF of 35% or less if they are in sinus rhythm, have a left bundle-branch block
(LBBB) with a QRS duration of 150 ms or greater, and are on GDMT with NYHA
class II or III symptoms.

Advanced HF

Patients with stage IV symptoms that are refractory to therapy are considered class D
or advanced HF. Advanced HF carries a dismal prognosis, with 6-month mortality
approaching 75% despite optimal medical therapy [36]. Recent advances have enabled
patients with significantly reduced cardiac function to live longer and have a better
quality of life, but it is important to refer patients to advanced HF specialists while these
treatments are still available to them. Before referring to advanced heart failure special-
ists, all reversible causes of HF should identified and treated. To maximize the benefit
of the referral, patients should be optimized on maximally tolerated GDMT [37]. For
those patients with class D HF, providers may choose to involve palliative care early in
the medical process to help facilitate goals of care and advanced directives [38].

Conclusions

With the increasing incidence and prevalence of HF, hospitalists may be the first to
diagnose HF particularly for new onset HF and in those older than 65. Important
symptomatology of HF includes shortness of breath, orthopnea, palpitations, leg
edema, and exercise intolerance. Notably, many first presentations of HF occur in
the post ACS period. For the initial diagnosis and subsequent presentations of HF
exacerbation, pertinent clinical assessment, laboratory and imaging diagnostic test-
ing may be helpful in uncovering the etiology of HF. Treatment of acute HF and
management of chronic HF is based on EF and comorbidities influence medication
choices. Patient education, symptom management, and supportive therapies help to
reduce or limit readmissions. Early referral to advanced specialists, when indicated,
enables providers to reduce morbidity and mortality. Providers should encourage
open communication and set clear and reasonable expectations for patients as to
prognosis and potential benefit from available therapies.

Summary Recommendations

1. Classic symptomatology of CHF includes SOB, DOE, orthopnea, palpitations,
leg edema, and exercise intolerance.

2. Initial evaluation of new onset HF should seek to identify possible precipitants
that are specific to the patient as this will guide future therapy.



1 Diagnosis and Treatment of Heart Failure for Inpatient Providers 19

3. HF evaluation includes EKG, assessment of EF and biomarkers, as well as
potential metabolic and electrolyte disturbances.

4. Management of HF involves targeted treatment of precipitating conditions, as
well as optimization of blood pressure management, coronary perfusion, and
inhibition of disordered remodeling.

5. Enrollment in transitional clinics and advanced monitoring are beneficial in pre-
venting hospital readmission.

6. Early referral to advanced specialists (such as Electrophysiology and Advanced
Heart Failure) can improve treatment options and survival.

7. In advanced HF, goals of care should be discussed early in therapy and read-
dressed frequently to align provider—patient expectations.
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Chapter 2
Hospital Management of Migraine

Jose Posas 111, Elizabeth Verter, Yuang Wen, Alessandro Iliceto,
Vi Tran, and Rinu Manacheril

Emergent Headache

While headaches are common and often benign medical conditions, it is important to
be aware of and rule out emergent or malignant presentations of headache. For exam-
ple, acute onset headaches described as the “worst headache of my life” warrant
urgent diagnostic imaging to rule out the possibility of subarachnoid hemorrhage [1].

While acute headaches are worrisome, progressive headaches with focal deficits,
neurocognitive deficits, or seizures are also concerning, as they can be signs of
increased intracranial pressure, indicating more serious pathologies. Emergent
headaches are also seen in presentations of ischemic and hemorrhagic stroke, infec-
tious etiologies concerning for meningitis or encephalitis, and as a sequela of sub-
stance abuse. These emergencies may require initial evaluation with a non-contrast
CT [2]. Further evaluation with appropriate diagnostic modalities will be dependent
on working differential diagnoses at the time for possible etiology of headache. For
a comprehensive list of differential diagnosis for emergent life-threatening head-
ache, refer to Table 2.1.

Once appropriate workup has been completed and a diagnosis of primary head-
ache has been established attention can be paid to reduction and amelioration of
headache (Table 2.2).

Migraines account for one of the most common causes of primary headache and
affect approximately 12% of the population [3]. Typically, management of acute
migraine is addressed in an outpatient setting. Occasionally migraine headaches are
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Table 2.1 Emergent or Subarachnoid hemorrhage

life-threatening headache
etiologies

Rupture of intracranial aneurysm
Carotid and vertebral artery dissections

Hemorrhagic and ischemic infarcts

Pituitary apoplexy
Venous sinus thrombosis

Temporal arteritis

Acute glaucoma

Pre-eclampsia
Hypertensive encephalopathy (PRES)

Cerebellar infarction

Meningitis
Encephalitis

Intracranial lesions/masses

Idiopathic

Table 2.2 ICHD-3 classification of headaches

Migraine

Migraine without aura

Migraine with aura

Chronic migraine

Probable migraine

Episodic syndromes that may be associated with migraine

Tension type headache

Infrequent episodic tension-type headache

Frequent episodic tension-type headache

Chronic tension-type headache

Probable tension-type headache

Trigeminal autonomic cephalalgias (TACs)

Cluster headache

Paroxysmal hemicrania

Short-lasting unilateral neuralgiform headache attacks

Hemicrania continua

Probable trigeminal autonomic cephalalgia

Other primary headache disorders

Primary cough headache

Primary exercise headache

Primary headache associated with sexual activity

Primary thunderclap headache

Cold-stimulus headache

External-pressure headache

Primary stabbing headache

Nummular headache

(continued)
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Table 2.2 (continued)

Hypnic headache
New daily persistent headache (NDPH)
Headache attributed to trauma or injury to the head and/or neck

Acute headache attributed to traumatic injury to the head

Persistent headache attributed to traumatic injury to the head

Acute headache attributed to whiplash

Acute headache attributed to craniotomy

Persistent headache attributed to craniotomy

Headache attributed to cranial or cervical vascular disorder

Headache attributed to ischemic stroke or transient ischemic attack

Headache attributed to non-traumatic intracranial hemorrhage

Headache attributed to unruptured vascular malformation
Headache attributed to arteritits
Headache attributed to cervical carotid or vertebral artery disorder

Headache attributed to cerebral venous thrombosis

Headache attributed to other acute intracranial arterial disorder

Headache attributed to genetic vasculopathy

Headache attributed to pituitary apoplexy
Headache attributed to non-vascular intracranial disorder

Headache attributed to increased cerebrospinal fluid pressure

Headache attributed to low cerebrospinal fluid pressure

Headache attributed to non-infectious inflammatory disease

Headache attributed to intracranial neoplasia

Headache attributed to intrathecal injection

Headache attributed to epileptic seizure

Headache attributed to chiari malformation type 1

Headache attributed to other non-vascular intracranial disorder

Headache attributed to a substance or its withdrawal

Headache attributed to use of or exposure to a substance

Medication-overuse headache

Headache attributed to substance withdrawal

Headache attributed to infection

Headache attributed to intracranial infection

Headache attributed to systemic infection

Headache attributed to disorder of homeostasis

Headache attributed to hypoxia and/or hypercapnia

Dialysis headache

Headache attributed to arterial hypertension

Headache attributed to hypothyroidism

Headache attributed to fasting

Cardiac cephalalgia

Headache attributed to other disorder of homeostasis

(continued)
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Table 2.2 (continued)

Headache or facial pain attributed to disorder of the cranium, neck, eyes, ears, nose, sinuses,
teeth, mouth or facial or cervical structure

Headache attributed to disorder of cranial bone

Headache attributed to disorder of the neck

Headache attributed to disorder of the eyes

Headache attributed to disorder of the ears

Headache attributed to disorder of the nose or paranasal sinuses
Headache attributed to disorder of the teeth or jaw

Headache attributed to temporomandibular disorder (TMD)

Head or facial pain attributed to inflammation of the stylohyoid ligament

Headache or facial pain attributed to other disorder of cranium, neck, eyes, ears, nose,
sinuses, teeth, mouth or other facial or cervical structure

Headache attributed to psychiatric disorder
Headache attributed to somatization disorder

Headache attributed to psychotic disorder

Painful cranial neuropathies and other facial pain

Trigeminal neuralgia

Glossopharyngeal neuralgia

Nervus intermedius (facial nerve) neuralgia

Occipital neuralgia

Optic neuritis

Headache attributed to ischemic ocular motor nerve palsy

Tolosa-hunt syndrome
Paratrigeminal oculosympathetic (Raeder’s) syndrome

Recurrent painful ophthalmoplegic neuropathy

Burning mouth syndrome (BMS)
Persistent idiopathic facial pain (PIFP)

Central neuropathic pain
Other headache disorders
Headache not elsewhere classified

Headache unspecified

severely debilitating requiring inpatient hospital management [4]. A European study
determined that the cost to society for management of headaches far outweighed the
costs of many other neurologic disorders including stroke, multiple sclerosis, and
Parkinson’s disease [5]. This study emphasizes the profound impact of migraine
headaches, and reinforces the need for physicians to have an in-depth understanding
of migraine and its treatment.

Migraine as a Spectrum of Disease

Diagnosis of migraine is made based on criteria provided by International Headache
Society (IHS) classification [6]. Migraines are classified by two subtypes: migraine
with and without aura. Migraine without aura is a clinical syndrome characterized by
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Table 2.3 ICHD criteria for migraine without aura—obtained from www.ichd-3.org

Diagnostic criteria:

A. At least five attacks [1] fulfilling criteria B-D

B. Headache attacks lasting 4-72 h (untreated or unsuccessfully treated) [2, 3]
C. Headache has at least two of the following four characteristics:

1. Unilateral location
2. Pulsating quality
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine physical activity (e.g., walking or climbing
stairs)
D. During headache at least one of the following:

1. Nausea and/or vomiting

2. Photophobia and phonophobia
E. Not better accounted for by another ICHD-3 diagnosis

Table 2.4 ICHD criteria for migraine with aura—obtained from www.ichd-3.org

Diagnostic criteria:

A. At least two attacks fulfilling criteria B and C

B. One or more of the following fully reversible aura symptoms:
1. Visual
2. Sensory

3. Speech and/or language
4. Motor
5. Brainstem
6. Retinal
C. At least two of the following four characteristics:

1. At least one aura symptom spreads gradually over >5 min, and/or two or more symptoms
occur in succession

2. Each individual aura symptom lasts 560 min [1]

3. At least one aura symptom is unilateral [2]
4. The aura is accompanied, or followed within 60 min, by headache

D. Not better accounted for by another ICHD-3 diagnosis, and transient ischemic attack has
been excluded

a headache with associated features described in the International Classification of
Headache Disorders (ICHD) criteria (refer to Table 2.3). Migraine with aura is further
subdivided into aura without headache, migraine with brainstem aura, hemiplegic
migraine, and retinal migraine. Migraine with typical aura (Table 2.4) is characterized
by transient focal neurologic symptoms that can either precede or accompany the
headache (Table 2.5). Patients can have premonitory symptoms that occur hours to
days prior to onset of the headache and knowledge that these symptoms are part of the
clinical syndrome of migraines is important. Symptoms can include hyperactivity,
hypoactivity, depression, cravings for particular foods, repetitive yawning, fatigue, and
neck stiffness and/or pain. Chronic migraines (Table 2.6), on the other hand, are defined
as headaches that occur 15 or more days per month, for >3 months; for 8 of those days
per month, headaches must meet migraine criteria. Preventive migraine treatments are
used on an outpatient basis with the goal of decreasing headache frequency [6].
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Table 2.5 ICHD criteria for migraine with brainstem aura—obtained from www.ichd-3.org

Diagnostic criteria:
A. At least two attacks fulfilling criteria B-D

B. Aura consisting of visual, sensory, and/or speech/language symptoms, each fully reversible,
but no motor [1] or retinal symptoms

C. At least two of the following brainstem symptoms:

1. Dysarthria

2. Vertigo

3. Tinnitus

4. Hypacusis

5. Diplopia
6. Ataxia
7. Decreased level of consciousness
D. At least two of the following four characteristics:

1. At least one aura symptom spreads gradually over >5 min, and/or two or more symptoms
occur in succession

2. Each individual aura symptom lasts 5-60 min [2]
3. At least one aura symptom is unilateral [3]
4. The aura is accompanied, or followed within 60 min, by headache
E. Not better accounted for by another ICHD-3 diagnosis, and transient ischemic attack has
been excluded

Table 2.6 ICHD criteria for chronic migraine—obtained from www.ichd-3.org

Diagnostic criteria:

A. Headache (tension-type-like and/or migraine-like) on >15 days per month for >3 months [2]
and fulfilling criteria B and C

B. Occurring in a patient who has had at least five attacks fulfilling criteria B-D for 1.1 Migraine
without aura and/or criteria Band C for 1.2 Migraine with aura

C. On >8 days per month for >3 months, fulfilling any of the following [3]:
1. Criteria C and D for 1.1 Migraine without aura

2. Criteria B and C for 1.2 Migraine with aura
3. Believed by the patient to be migraine at onset and relieved by a triptan or ergot derivative
D. Not better accounted for by another ICHD-3 diagnosis

Rationale Behind Acute Treatment of Migraine

Acute treatment of primary migraines (headache episodes with no underlying
organic pathologies) aims to relieve the symptoms of pain, photophobia, phonopho-
bia, and nausea [7]. Untreated migraines can lead to complications which include
status migrainosus (migraine lasting >72 h), persistent aura, migraine infarction,
and seizures [6]. Sub-optimal treatment of acute migraines is also a known risk fac-
tor that predisposes patients to development of chronic migraines. The goal of neu-
rologists and headache specialists in migraine management is to adequately control
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migraines in the outpatient setting and reduce Emergency Department (ED) visits.
Combination analgesics with nonsteroidal anti-inflammatory agents (NSAIDs) and
triptans remain the first line of abortive treatment unless the patient has contraindi-
cations for either class of drugs. Typically, by the time of presentation to the ED,
patients are likely to have tried abortive treatment and rescue therapies without
adequate relief.

Goals of Inpatient and ED Management of Acute Migraine

Setting migraine treatment goals at the start of the hospitalization period will
help create realistic patient expectations. While chronic headache and migraine
may be incapacitating, it is important to focus on headache reduction as opposed
to elimination. Patients should be advised that a realistic goal of treatment is to
reduce the frequency and severity of their presenting migraine symptoms and
migraine-related disability and not complete remission. If the decision to start a
prophylactic medication as an inpatient is made, patients should be informed of
the expected interval between starting a new medication and when relief of
symptoms is likely to occur. Once the target dose of medication is reached, six
to eight weeks of treatment might be needed before maximum benefits are real-
ized [8]. This knowledge can help improve adherence and reduce patient
frustration.

Finally, it is important to identify any psychosocial stressors and/or poten-
tial gain for the patient from hospitalization. Chronic migraine is often accom-
panied by comorbidities such as sleep disorders, fatigue, other pain disorders,
other neurologic disorders, psychiatric illness, cerebrovascular disease, cardio-
vascular disease, and gastrointestinal problems [8]. Identifying and addressing
these comorbidities are key to successful acute and chronic management of
migraines.

Headache Therapies in the Emergency Department (ED)

General principles of treating migraine in the ED include adequate hydration with
intravenous fluids unless contraindicated, treatment of headache with non-opioid
medications, use of IV medications in attempts to provide rapid relief, and, as
mentioned above, establish realistic expectation for goals of treatment [4]. Prior to
initiation of treatment, several factors should be considered. The patient’s comor-
bid conditions, past response to treatment, current medication list, and medica-
tions tried for migraine treatment prior to arrival must be evaluated. For example,
exercise caution when considering using triptans in patients with cardiovascular
risk factors, NSAIDs in those with history of GI bleed, and dopamine receptor
antagonists in hypotensive patients. Drug—drug interactions also need to be
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reviewed. For example, concurrent use of topamax and valproic acid increases
risk of hyperammonemia while use of DHE within 24 h of a triptan can increase
risk of vasospasm [4]. While polypharmacy should be used cautiously, combina-
tion therapy is utilized to manage intractable headache as medications with differ-
ent mechanisms of action have been found to produce a synergistic effect. Based
on current theories of migraine pathophysiology, the goal of treatment is to block
glutamate effect, enhance and increase GABA and serotonin concentrations,
decrease dopamine and histamine effects and CNS inflammation [4]. A systematic
review by the Canadian Headache Society in 2015 of acute migraine treatment in
the ED strongly recommended four treatments for headache management in the
ED: metoclopramide, prochlorperazine, ketorolac, and sumatriptan [9]. A subse-
quent assessment by the American Headache Association (AHA) in 2016 of par-
enteral pharmacotherapies in acute treatment of migraines based on available
evidence listed dexamethasone, prochlorperazine, sumatriptan, and metoclo-
pramide as drugs that should be administered in the ED unless contraindicated
(Class A recommendation). In the study, dexamethasone was recommended based
on evidence that it helped in prevention of migraine in patients discharged from
the ED, not for treatment of acute management. Other medications that can be
considered for usage included acetaminophen, acetylsalicylic acid, chlorproma-
zine, dipyrone, droperidol, diclofenac, dexketoprofen, haloperidol, ketorolac, and
valproic acid (Class B recommendation). Medications to be avoided in acute
migraines included diphenhydramine, hydromorphone, lidocaine, morphine, and
octreotide (Table 2.7) [10].

Some commonly used medications and doses utilized in the ED are listed in
Table 2.8. If these agents have not been attempted as abortive therapies for migraines
and are not contraindicated, they may be considered in treatment of these refractory
headaches. If there are signs of focal neurological deficit concurrent with migraines,
it would be prudent to avoid triptan therapy as this can actually precipitate ischemia
in certain patient populations.

Table 2.7 Proposed 2 g IV Magnesium Sulfate BID
headache protocol 1 ¢ IV Depacon BID
1 g IV Solumedrol BID (as appropriate)

Table 2.8 Acute treatment Hydration
for migraine in the
emergency room

Depacon 5-10 mg/kg IV rate <20 mg/min

IV Anti-emetics

- Prochlorperazine (Compazine)

- Metoclopramide (Reglan)

- Promethazine (Phenergan)

Steroids

- Methylprednisolone (Solumedrol) 1 g IV once

- Prednisone taper




2 Hospital Management of Migraine 31
Proposed IV Treatment of Acute Inpatient Headache

Table 2.7 shows a proposed combination of IV medications that can be used safely
in a majority of patient populations. This treatment has been used successfully in
clinical settings in a variety of headache subtypes and patient populations, including
immune-suppressed patients and patients with liver and kidney injury. While 3 days
of treatment did not completely eliminate the headache, headache severity was
reduced to a tolerable level, at which point, patients can be discharged from the
hospital and focus on outpatient management.

Magnesium Sulfate

A link between magnesium deficiency and migraine has been identified in multiple
studies suggesting different mechanisms of action based on our understanding of
migraine pathophysiology. Magnesium sulfate may exert a therapeutic effect
through its antagonism of N-methyl-D-aspartate (NMDA) receptor, and/or its block-
ade of cortical spreading depression [4]. Patients suffering from migraines tend to
release elevated levels of magnesium, possibly due to high stress levels, resulting in
a state of serum hypomagnesemia. Similarly, low magnesium levels are associated
with lower levels of neurotransmitter release, platelet aggregation, and vasocon-
striction, all features that have an established association with migraines [11].
Conflicting evidence exists regarding the efficacy of magnesium sulfate infusion in
the treatment of patients with migraine. Mauskop et al. studied the short-term and
long-term effects of IV magnesium sulfate infusion and found that 86% of patients
with low serum magnesium levels had effective pain relief [12, 13]. Other studies
comparing magnesium sulfate to placebo did not show significant difference.
Magnesium sulfate administration for the treatment of migraine currently remains
an off-label use of the medication. While there is no consensus on the dosage
required for treatment of migraine, a dose of 1 g is commonly adopted in many study
protocols [12]. Magnesium sulfate use is contraindicated in patients with severe
renal failure and has been associated with pain at the injection site and warm flushes
[14]. In patients without severe renal failure, it has been our clinical experience that
Magnesium Sulfate 2 g IV twice daily is well tolerated and can reduce headache in
conjunction with the other parts of the proposed acute migraine therapy.

Depacon (Valproate Sodium Injection)

Depacon is a valuable medication that shows potential for treatment of acute
headache. While the oral form divalproex is used as a prophylactic treatment for
migraine, recent studies provide evidence that a single dose of the IV form
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Depacon provided symptomatic relief in 73% of patients tested [15, 16]. The
mechanism of action of the drug is largely unknown; however, its ability to sup-
press neurogenic inflammation via increased gamma-aminobutyric acid (GABA)
levels in the brain represents a possible explanation in the suppression of head-
ache [16]. It should be particularly considered when dihydroergotamine drugs
are ineffective or contraindicated. Similar to usage of magnesium in treatment of
eclampsia, it is an anticonvulsant, and thus, an off-label medication for the treat-
ment of migraine.

One randomized control trial showed that valproate and dexamethasone
were both effective in treating headache. Valproate was found to be helpful in
treating patients with aura [17]. Another study showed that valproic acid treat-
ment resulted in fewer frequent headaches and also decreased pain intensity
[18]. As mentioned above, valproate was listed as a possibly effective medica-
tion by AHS with few adverse effects that may be offered in acute presentation
of headache [10].

The dosing protocol of Depacon for adults initially includes optimizing the dose,
between 1-2 g/day [14]. Our proposed dose based on clinical experience and patient
response is 1 g IV twice daily. The medication is contraindicated in patients with a
history of hepatitis or hepatic disease. Side effects include pancreatitis, extrapyra-
midal symptoms, cognitive disorders and behavioral disturbances, confusion, severe
allergic reactions (Lyell’s and Stevens-Johnson syndromes), amenorrhea, thrombo-
cytopenia, and prolongation of bleeding time [14]. There is also a risk of neural tube
defects, limb malformations, and craniofacial abnormalities if used during the first
trimester of pregnancy [14].

Corticosteroids

IV corticosteroids is a common adjunct in treatment of acute migraines. There
are studies to suggest that dexamethasone may not be as effective in acute man-
agement of migraines in the ED; however, a meta-analysis of 25 studies showed
potential benefit in using IV dexamethasone to prevent early headache recurrence
for up to 72 h after ED discharge [10, 19]. In the meta-analysis, dexamethasone
dose ranging from 8 to 24 mg was used. In the author’s experience, methylpred-
nisolone at a dose of 1g IV BID is adequate. Steroids are not recommended in
patients with active peptic ulcer disease and poorly controlled infections. Adverse
effects of these medications include adrenal suppression, muscle atrophy, growth
retardation, increased susceptibility to infections, hypokalemia, sodium and
water retention, and osteoporosis [14]. Due to this consideration, it is recom-
mended that the duration of IV steroid use not exceed 5—7 days, and to review
diagnostic modalities if there is no response to usage after 3 days, as there may
be more insidious etiology of the headache involved.
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Adjuvant Therapies

Antiemetics are commonly used as adjunctive therapy for treatment of migraine and
associated symptoms. Metoclopramide has the strongest evidence for efficacy in
migraines. While metoclopramide usages do come with risk of extrapyramidal side
symptoms (EPS) and QTc prolongation, these side effects are uncommon with
intermittent oral dosing used to treat migraine attacks. For refractory patients, pro-
chlorperazine may also be used but does have an increased risk of developing EPS
when compared to metoclopramide [20].

Diphenhydramine is another medication commonly used in the inpatient set-
ting for management of headache pain. A randomized, double-blind, clinical
trial compared metoclopramide and diphenhydramine versus metoclopramide
and reglan for treatment of acute migraine in an ED along with IV diphenhydr-
amine when administered as adjuvant therapy in this trial. This did not improve
migraine outcomes and the rates of adverse effects, including extrapyramidal
symptoms such as akathisia, were comparable between the groups [21]. For this
reason, this treatment is not recommended by AHS in the management of acute
migraine [10].

Anxiolytics also may have a role in migraine treatment. A 2015 meta-analysis
study showed that amitriptyline was more likely than placebo to produce a 50%
reduction in episodic migraine headaches. The average rate of withdrawals was
37% (range 20-52%). Another trial, however, found amitriptyline ineffective in
treating chronic daily headaches.

Six SSRI and one SNRI placebo controlled trials were reviewed for this chapter.
Five of the trials focused on migraines and one on chronic daily headaches. For
treatment of migraine headaches, two SSRIs (femoxitine and sertraline) were no
more effective than placebo, while fluoxetine was effective at 12 weeks. A single
trial of venlafaxine did show some benefit at 8 weeks. For chronic daily headache,
one trial found that there was no relief benefit when using fluoxetine. Only one trial
showed the ability of fluoxetine to reduce headaches by at least 50%, however, this
trial found no benefit over placebo [22].

Pitfalls in Headache Management

Opioids are commonly used in the acute setting for management of headaches.
The American Headache Society discourages the use of opioids as first line ther-
apy for management of migraines. Evidence shows that IV opioids are associated
with increased ED visits, dependence, and progression of migraine disorder [10].
Hydromorphone metabolites, the phenanthrene, methadone, and piperidine
classes (including morphine and derivatives, such as oxycodone hydromorphone
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and hydrocodone, but excluding oxymorphone) have been linked to opioid
induced hyperalgesia (OIH), a state where prolonged opioid use leads to a
decreased pain threshold [23]. In the case of morphine, its glucoronide metabo-
lite is associated with a neuro-excitatory effect and results in the OIH [24]. Not
only is use of opioids associated with OIH, but one study also found that opioid
use in episodic migraine doubled a person’s chance of developing chronic
migraine [25].

As part of management considerations, it is important to evaluate medica-
tion overuse headache (MOH) in patients. The International Headache Society
defines MOH as headaches occurring greater than 15 days per month and use of
at least one medication for greater than 3 months with the intention of relieving
the headache [6]. One US case control study found that 32% of chronic head-
aches were classified as medication overuse headaches [26]. Current treatment
for MOH involves withdrawal of medication, a process often requiring hospi-
talization [24]. An important aspect of MOH to consider is opioid overuse
headache. The international headache society defines this as a headache associ-
ated with intake of at least one opioid on more than 10 days per month for
3 months [6]. In addition to opioids, overuse of abortive medication, including
acetaminophen, nonsteroidal anti-inflammatory drugs, triptans, butalbital, caf-
feine, and narcotics, is found in two-thirds of chronic daily headache patients
and it has been suggested that clinicians set limits on the use of abortive
migraine drugs [8, 27].

Conclusion

Headaches can be a common symptom of multiple systemic and intracranial
pathologies, and it is critical to rule out neurologic emergencies prior to treatment
of headache. Migraines are the most common primary headache disorder and
intractable migraines can be difficult to manage. Some key aspects to optimizing
chances for successful management of migraines include setting up realistic
expectations of treatment which in the inpatient setting should be decreasing pain
intensity to a tolerable state for the patient and not necessarily being headache
free. If a certain case of intractable headache is identified to be secondary to medi-
cation overuse, then detoxification in a controlled setting might be necessary.
Ensuring that the patient is made aware of appropriate use of abortive medications
is imperative. Furthermore, after a patient is diagnosed with chronic migraines,
the clinician should initiate prophylactic medication as well as educate the patient
on the importance of adherence. Finally, identification of comorbid conditions
and migraine triggers should be identified so that it can be properly addressed
either as an inpatient or with outpatient follow-up on discharge. These measures
should aid in the prevention and treatment of migraine headaches, and should
improve patient discomfort.
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Chapter 3
Candidemia: New Directions for Management
and Treatment

Amanda Theppote

Epidemiology

Candidemia has emerged as an important and common cause of bloodstream infec-
tions in hospitals, accounting for the third or fourth most common nosocomial
bloodstream infection [1, 2]. The incidence of candidemia has increased over the
past decade largely due to prolonged use of broad-spectrum antibiotics, novel
immunosuppressive treatments, parenteral nutrition, and increasing elderly popula-
tion [3]. Although candidemia is often cited to be a common bloodstream infection
in intensive care units, candidemia in internal medicine wards is on the rise, with a
prevalence rate ranging from 24 to 57% [4]. Other risk factors of candidemia include
the presence of central venous catheters, critical illnesses necessitating long-term
ICU admission, and abdominal surgery [1, 2]. Common risk factors are summarized
in Table 3.1.

Despite treatment with antifungals, mortality rate due to candidemia can be as
high as 40% [2]. One study revealed that a delay in antifungal treatment for blood-
stream infections of more than 48 h was associated with a greater risk in hospital
mortality compared to those who were treated within a 48-h window [4]. In addition
to early antifungal treatment, the removal of central venous catheters within 48 h
showed survival benefits [3].

Although Candida albicans is the most common pathogenic Candida species,
other non-albicans species have emerged to be significant blood stream infections
[5]. C. parapsilosis and C. glabrata followed by C. tropicalis and C. krusei are
important isolates found in candidemia [6]. Significant geographical differences
exist among Candida species where C. glabrata isolates were more common in
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Table 3.1 Common risk factors for candidemia

* Broad-spectrum antibiotic use

* Abdominal surgery, with particular risk in patients with anastomotic leakage or multiple
laparotomies

® Critically ill patients in long-term intensive care

¢ Central venous catheters

* Total parental nutrition

* Hemodialysis

¢ Solid organ transplantation

® Solid organ and hematologic malignancies

® Glucocorticoid use

North America and Northern Europe and C. parapsilosis is more prominent in
South America, Asia, and Southern Europe [2, 5]. The variation in virulence, with
C. parapsilosis and C. krusei being less virulent than C. albicans, C. glabrata, and
C. tropicalis, is an important factor in patient mortality [2, 5].

Candidiasis should be considered as a differential in patients with unexplained
fevers, decompensation without a clear etiology, persistent leukocytosis, recent
abdominal surgery, and central venous catheters [1].

Diagnosis of Candidemia

Cultures have been the mainstay of diagnosing candidemia; however, other labora-
tory investigations have become adjuncts to blood cultures. The sensitivity to blood
cultures is purported to be around 50% [7]. The limitations of cultures include slow
turnaround times, with a median positivity of 2-3 days, and blood cultures may be
positive late in the course of the infection [1, 2]. Further, negative cultures can result
from deep-seated infections that have cleared the blood stream, intermittent infec-
tions, and candidiasis acquired from direct inoculation [1, 8]. Any patients with a
positive blood culture should have prompt antifungal therapy. Blood cultures are to
be drawn every day or every other day until evidence of candida clearance to estab-
lish the duration of antifungal therapy [1]. The duration of treatment has been sug-
gested to be 14 days following documented bloodstream clearance [1].

In addition to blood cultures, candida mannan antigens, antimannan antibodies,
and p-p-glucan are also utilized as markers for candidemia. Although antigen detec-
tion is rapidly cleared in the bloodstream, one study found that the antigen/antibody
test was positive before blood cultures in 73% of patients [9, 10]. However, the
combined mannan/antimannan antibody assay is only approved for use in Europe at
this time [1].

B-p-glucan test is approved by the FDA and is commonly used as an adjunct to
cultures in the United States. f-D-glucan is cell wall constituent of not only Candida
species, but also found in Aspergillus species and Pneumocystis jiroveci [1]. Patients
with fungal colonization, gram positive and gram negative bacteremia, who received
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albumin, immunoglobulins, certain antibiotics (amoxicillin-clavulanate or
piperacillin-tazobactam), or patients on hemodialysis, can have false positive
B-D-glucan tests [1]. As such, f-D-glucan detection has diagnostic limitations due to
its poor specificity and can yield false positive results. The role of f-bD-glucan test
can be beneficial in targeted patients who are at high risk of invasive candidiasis,
response to antifungal therapy, and in populations with intermediate prevalence of
Candida as several studies have shown high negative predictive values [5, 11].

Patients with candidemia should receive a dilated funduscopic examination to
assess for ocular involvement as patients are at high risk of developing sight-
threatening endophthalmitis [12]. Endophthalmitis from candidemia typically affect
the posterior chamber of the eye and spread endogenously through the blood.
C. albicans is the most common species causing endophthalmitis; however, all
Candida species have been shown to cause the infection [1]. Ophthalmologists
should be consulted in all patients with endophthalmitis as surgical intervention
may be warranted, such as intravitreal injection of antifungal agents or vitrectomy
[1]. It is recommended that treatment be directed towards susceptible isolates. For
species susceptible to azoles, fluconazole and voriconazole are recommended as
these antifungals have satisfactory concentrations within the eye [1]. For azole-
resistant species, liposomal AmB with or without oral flucytosine is recommended
[1]. Duration of therapy is typically 4-6 weeks with repeat ophthalmological exami-
nations to assess clearance of infection [1].

Treatment

Antifungal therapy for candidemia consists of three major categories: polyenes,
echinocandins, and triazoles.

Polyenes consist of amphotericin B deoxycholate (AmB), liposomal AmB, and
AmB lipid complex. Since the 1950s, polyenes were the standard of therapy for
candidiasis until the discovery of azoles [13]. Polyenes increase the permeability of
cell membrane by producing aqueous pores within the membrane, causing leakage
of cytoplasmic material and eventual death of the organism [14]. Amphotericin B
deoxycholate has a narrow therapeutic index, with nephrotoxicity as the most com-
mon adverse effect [1]. Acute kidney injury and tubular acidosis is seen in up to
50% of patients who receive AmB deoxycholate therapy. [15, 16] Although lipid
formulas are less nephrotoxic and have fewer infusion related reactions, they are
considerably more expensive than AmB deoxycholate [1, 17]. Data have shown that
nephrotoxicity, that is largely irreversible, due to AmB deoxycholate was associated
with a higher mortality, length of stay, and cost [18]. This has led to many physi-
cians to use the lipid formulations of AmB in high risk patients [1].

Triazoles, which include itraconazole, fluconazole, voriconazole, and posacon-
azole, have been an important antifungal since the 1960s [14]. The azoles inhibit
cytochrome P450 enzymes and sterol C-14-a-demethylation, resulting in alteration
of cell membrane and function thereby arresting fungal growth [14, 19]. Generally,
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azoles are well tolerated; however, hepatic toxicity can occur and are commonly
associated with higher concentrations of voriconazole [1].

Fluconazole is readily absorbed with a high bioavailability of approximately
90% between oral and intravenous (IV) formulations, with intestinal absorption not
limited by gastric pH or food consumption [1]. Voriconazole is available in both oral
and IV suspensions. Oral voriconazole is not affected by gastric pH, but its activity
is decreased with administration of food [20]. Although oral formulations of vori-
conazole does not require dosage adjustments in patients with renal insufficiency,
intravenous voriconazole is not recommended in hemodialysis patients and patients
with a creatinine clearance of <50 ml/min as there is a potential risk of cyclodextrin
accumulation and nephrotoxicity [1, 6]. Although itraconazole and posaconazole
exhibit activity against Candida spp., they are not recommended as primary therapy
for candidemia [1].

Echinocandins (such as caspofungin, anidulafungin, and micafungin) are fungi-
cidal against Candida spp. by inhibiting 1,3-B-glucan, an integral component of
fungal cell wall [14]. They are only available in IV formulations and are well toler-
ated with minimal adverse effects [6]. Echinocandins do not require dose adjust-
ment in patients on hemodialysis or with renal insufficiency [1]. In patients with
moderate hepatic insufficiency (Childs-Pugh 7-9), only caspofungin is recom-
mended to have a dose reduction [1, 21].

New Directions

There has been much debate between azoles (namely fluconazole) and echinocan-
dins as first line therapy for candidemia. Many studies have suggested better out-
comes for patients with candidemia treated with echinocandins. In one pooled
analysis from seven randomized trials of patient-level data, it revealed that echino-
candin therapy was associated with better survival rates and clinical success com-
pared to treatment with triazoles and polyenes in patients infected with C. albicans
and C. glabrata [22]. A multivariate analysis retrospective study showed that early
removal of central venous catheters and antifungal treatment with an echinocandin
as definitive therapy were associated with higher survival among patients in an
internal medicine ward compared to patients treated with fluconazole as definitive
therapy [3]. Further, several cohort studies with multivariate analyses revealed bet-
ter outcomes in patients with catheter removal and echinocandin treatment for can-
didemia [23, 24].

The increasing data supporting echinocandin therapy and increasing Candida
strains resistant to fluconazole have shifted guideline recommendations from fluco-
nazole as initial therapy to an echinocandin [1]. However, expert opinion recom-
mends fluconazole as first line therapy in hemodynamically stable patients, who
have not previous azole exposure, and patients without risk factors susceptible to
C. glabrata infection such as diabetes, elderly, or those with underlying malignancy
[1]. The Infectious Disease Society of America (IDSA) recommends a step-down
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strategy from intravenous echinocandin to oral azole as early as possible once
patient becomes clinically stable and blood cultures have cleared [1]. Many studies
have reported a minimum of 10 days of parenteral echinocandin therapy prior to a
step-down strategy; however a recent study showed similar survival rates and effi-
cacy in an early step-down approach to an oral azole [25]. Although the study was
an open label, noncomparative study, it did reveal that an early step-down strategy
may shorten the need for intravascular catheters, decrease hospital stay, and may be
cost-saving [25].

In association with increasing echinocandin use as first line therapy for candi-
demia, there is a rise in Candida spp. resistance to these antifungals with an inci-
dence of resistance of 2.9-3.1% among Candida spp. [26, 27]. Antifungal
susceptibility testing may be beneficial in patients failing current antifungal regi-
men or who have had previous antifungal exposure [27].

Rapid diagnosis for candidemia leads to earlier onset of treatment, which has
been shown to reduce patient mortality [28]. Polymerase chain reaction (PCR) assays
are relatively new diagnostic tests that can detect Candida spp. much quicker than
standard culture based investigations. A recent multicenter clinical trial using PCR
and T2 magnetic resonance (T2 Candida) revealed to have a 91% sensitivity and
94% specificity in detecting the most common strains of candidemia [28]. Although
very promising in rapid detection and identification of Candida, standardization of
PCR assays and further multicenter validation of assay performance is needed.

Isavuconazole is a newly approved broad-spectrum triazole that is available in
both oral and IV formulations. It offers advantages over other azoles by including
high bioavailability, expanded spectrum of activity including many fluconazole
resistant Candida, and has a high prodrug water solubility [29]. A recent phase 3,
double-blinded, randomized trial (ACTIVE) comparing IV isavuconazole to an
echinocandin (caspofungin) did not meet its primary endpoint of noninferiority in
overall treatment [30]. Further post-market surveillance of isavuconazole is needed
to further elucidate its safety and efficacy in the treatment of candidiasis.

The diagnosis and treatment of candidemia has changed over the past two
decades with new advances in molecular diagnostic tests and the emergence of
resistance strains of Candida. There has been a shift from azoles to echinocandin as
first line therapy with a step-down approach to a triazole, with close consideration
of susceptibility and Candida species, and patient stability. Early identification and
treatment of candidemia improves patient survival.

Key Points

* First line therapy for susceptible isolates is an echinocandin with step-down ther-
apy to azoles typically within 5-7 days for patients who are clinically stable and
with negative repeat blood cultures following initiation of therapy.

» Early central venous catheter removal is recommended when source of candi-
demia is presumed to be from catheter.
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All patients with candidemia should have an ophthalmological exam to assess
for endophthalmitis.

PCR testing in candidemia is a promising new diagnostic test that may shorten
time to diagnosis.
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Chapter 4
Adjunct Corticosteroid Therapy for Patients
with Community Acquired Pneumonia

Guy Handley and Ryan Sullivan

Introduction

Pneumonia remains a leading cause of morbidity and mortality worldwide [1], glob-
ally ranking third as a leading cause of death [2]. In the US, the disease is respon-
sible for 1.1 million adult hospitalizations and 50,000 deaths each year [3, 4]. It is
the most common antecedent to sepsis, occurring in nearly 50% of patients admitted
with pneumonia [5], and the most common single cause of acute respiratory distress
syndrome (ARDS) [6]. In fact, 10% of all hospitalizations for pneumonia lead to an
ICU admission [7]. These characteristics make pneumonia a very expensive enter-
prise. In 2011, costs exceeded ten billion dollars, ranking as the seventh most expen-
sive treated condition in US hospitals [8].

Despite numerous research initiatives aimed at improving antibiotic and treat-
ment regimens, mortality rates have shown little to no improvements since the intro-
duction of antibiotic therapy over 50 years ago [9]. Additionally, academic societies
including the Infectious Disease Society of America/American Thoracic Society
(IDSA/ATS), the British Thoracic Society (BTS), and the European Respiratory
Society and European Society for Clinical Microbiology and Infectious Diseases
(ERS/ESCMID) in the most recent published guidelines have only recommended
empiric antibiotic therapies for treating patients diagnosed with community-
acquired pneumonia (CAP) [10-12]. Typically pneumonia has been classified into
specific groups that correlate to particular antibiotic regimes. None of these
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guidelines yet recommend any adjuvant therapy. Corticosteroid therapy has been
scrutinized for much of the past half-century as a possible option [13]. Studies have
demonstrated significant benefits from steroids in pulmonary diseases such as
asthma [14] and COPD [15]. Additionally while once believed to be controversial,
guided steroid therapy in infectious diseases such PJP pneumonia in HIV [16] and
Streptococcus pneumoniae meningitis [17] has shown mortality benefit to the point
it has become standard of care.

Defined as an infectious process of the lung parenchyma, pneumonia is thought
to result from the invasion and overgrowth of microorganisms causing inflammation
[18]. It is typically defined clinically as symptoms consistent with pneumonia such
as cough, fever, dyspnea, or pleuritic chest pain in the setting of a new infiltrate on
chest radiographic imaging. Throughout the disease process cells produce and dis-
tribute cytokines for clearing pathogens, repairing lung tissue and modulating the
immune response [19]. Recently, elevated levels of specific cytokines, such as IL-6
and IL-10, have been shown to correlate with higher rates of mortality [20], possibly
through disease progression to conditions such as sepsis [21] or ARDS [22].
Therefore, by suppressing the inflammatory reaction of pneumonia it may attenuate
the severity of disease and generate more favorable outcomes.

Corticosteroids are among the most widely used drugs in the world and are con-
sidered one of the most effective anti-inflammatory therapies available [23]. They
have previously demonstrated suppression of many of the cytokines involved in
pneumonia pathophysiology [24]. Furthermore, low baseline cortisol levels have
been linked to disease severity and lead to poorer outcomes in severe CAP [25]. In
fact, one study found that most patients with severe CAP were co-diagnosed with
relative adrenal insufficiency; however, it should be noted that they investigated a
small number of patients and had a relatively high standard to define adrenal insuf-
ficiency [26]. This could suggest a benefit for corticosteroids as an adjunctive
therapy to antibiotics.

Previous Studies

Beginning as early as the 1940s, studies had suggested a rapid fall of temperature
and marked subjective improvement without worsening bacteremia or pulmonary
consolidation in patients treated with ACTH, a stimulant for steroid production
[27]. Many have measured decreased or attenuated inflammatory responses through
biomarkers such as TNF-alpha, IL-1beta, IL-6 and C-reactive protein (CRP) mea-
sured by serum and bronchoalveolar lavage levels [28, 29]. Additionally, multiple
RCTs and studies have demonstrated significant improvement in a number of out-
comes including a reduction in hospital stay, duration of IV antibiotic courses, and
time to clinical stability typically defined by improvement in respiratory status, vital
signs or imaging in treatment arms receiving steroids [29-32].

Conversely, other RCTs have shown contrasting results including ones which
showed no difference in clinical outcomes or mortality rates for CAP patients
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treated with steroids [29, 33]. Additionally, a RCT by Snijders et al. uncovered a
particularly concerning finding of increased rates of late respiratory failure, defined
as return of symptoms over 72 h, after a reported improvement between the treat-
ment arms (p = 0.05); however, this late failure phenomena was not demonstrated
when stratifying for severe versus less severe pneumonia in the CURB-65 Score
3-5 or Pneumonia Severity Index (PSI) 4-5 populations.

Unfortunately, trials up until this point have been difficult to compare due to
variations in patient populations and study design. Definitions for low-severity dis-
ease and high-severity disease have utilized various schemas including CURB-65
Score, PSI Score, or academic society definitions, but these are difficult to compare
across studies. In addition markers such as IL-6, IL-10, TNF-alpha, IL-1beta, CRP
have all been proposed as mediators of inflammation, but none have demonstrated
utility as concrete indicators of severity of disease or predictors of clinical outcome.
Most notably for actual clinical application, studies have been varied entirely on the
type of steroid used, the dosage, and the duration of treatment.

CRP as a Biomarker

Although known to be associated with systemic inflammation, CRP until recently
has not been utilized in protocol directed use of steroids in CAP in RCTs. It has,
however, previously correlated with higher rates of treatment failure [34] and mor-
tality [35]. The former of these two studies is a multicenter prospective cohort
study also referred to as the Neumofail Group which investigated treatment failure
risk factors in CAP, while the latter of these two studies investigated cystic fibrosis
and bronchiectasis suggesting a role for CRP in patients with structural lung dis-
ease. In the latter study, CRP correlated with higher bacterial load and frequency
of exacerbations, which could possibly be applied to community acquired pneu-
monia as well.

A multicenter, randomized, double-blind, placebo-controlled RCT by Torres
et al. in 2015 utilized CRP as a biomarker with a clear separation of more-severe
and less-severe CAP populations [36]. Only patients with severe CAP as defined by
American Thoracic Society (ATS) or PSI Score V, and with CRP levels greater than
15 mg/dL were included. They reached this cut-off by selecting the 25th percentile
of the population of patients with CAP and treatment failure demonstrated in the
Neumofail Group [34].

Clear primary end-points were defined as early treatment failure, meaning the
development of shock, the requirement for mechanical ventilation or death within
72 h, and late treatment failure defined by radiographic progression of respiratory
failure, development of shock, the requirement for mechanical ventilation or death
from 72—-120 h. Results showed a decrease in treatment failure, especially late treat-
ment failure, from 31 to 13% after a 5-day course of IV methylprednisolone (0.5 mg/kg
per 12 h) added to antibiotic therapy. The author concluded that the acute use of
methylprednisolone in patients with severe CAP and high inflammatory responses
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decreases treatment failure. While other biomarkers have been proposed, and may
later be shown to have benefit as possible tools to guide therapy, at this point CRP
may be the most clinically useful biomarker in the treatment of CAP.

Pooled Analysis

Attempting to assess the inconsistencies reported by previous RCTs, Siemieniuk
et al. in 2015 published a meta-analysis comprising 2005 patients across 13 RCTs
conducted between 2010 and 2015, which evaluated steroids and CAP using the
GRADE evidence criteria [37]. Their findings suggested that adjuvant systemic cor-
ticosteroid therapy for CAP led to an absolute reduction of 5% for the progression
to ARDS and the need for mechanical ventilation with a corresponding number
needed to treat (NNT) of 20. Furthermore, they showed with high certainty that
steroids reduced time to clinical stability and duration of hospital stays by 1 day and
that there was a possible reduction of mortality in patients diagnosed with severe
CAP. The patient populations included in that distinction had to meet either PSI
Score IV or V, Curb 65 Score greater than or equal to 2, or met ID/ATS criteria. The
mortality benefit was only graded with moderate rather than high certainty due to a
smaller number of events, subgroup modification and the effect of these differing
definition criteria for more severe compared to less severe pneumonia. The authors
additionally noted that in order to detect a relative reduction of mortality by 30%, an
N of 3500 would be required. The primary side effect noted was a 6% increase in
the need to treat hyperglycemia when using a corticosteroid but no long-term con-
sequences were identified including no increased risk of GI bleed, neuropsychiatric
reaction, or re-hospitalization.

Similarly, in the same year Horita et al. [38] published a meta-analysis of 10
RCTs comprising 1780 cases stating that adjuvant corticosteroids had also short-
ened the length of hospital stay and time to clinical stability. However, after a sub-
group analysis, they found strong evidence for a mortality benefit with an NNT of
10. This was potentially limited in that the distinction of severe CAP was met if any
of the RCTs were limited to ICU patients or utilized “severe CAP” in the title or
abstract. While the RCTs included may have utilized more concrete scoring sys-
tems, the mortality benefit could be potentially confounded by this distinction. In
addition they showed no difference in a short (less than or equal to 5 days) com-
pared to a prolonged course (over 5 days) of steroids.

In 2016, Bi et al. [39] performed a meta-analysis to evaluate the efficacy and
safety of adjuvant corticosteroids in patients only diagnosed with severe
CAP. Analysis of 8 RCTs from 1993 to 2015 consisting of 528 severe CAP patients
showed a significant reduction of all-cause mortality (p = 0.003), ARDS, and the
need for mechanical ventilation. Severe CAP in this study was defined as PSI Score
IV or V, Curb 65 Score greater than or equal to 2, or met ID/ATS criteria as well.
Furthermore, they did not find that corticosteroids led to an increased frequency of
hyperglycemia needing treatment like previous studies. Lastly, in a subgroup
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analysis, they found corticosteroids reduced mortality most dramatically if taken for
a prolonged time period (>5 days) which runs counter to the data found in the Horita
meta-analysis.

Limitations

In addition to previously mentioned comparative distinctions across trials, pitfalls
exist which increase the difficulty of distinguishing a patient population with CAP
that could benefit from steroid adjunctive therapy. Types of pneumonia excluded in
these studies were ventilator associated pneumonia (VAP), aspiration pneumonia,
or hospital acquired pneumonia (HAP) which can be difficult to distinguish from
CAP in the bedside setting. Non-infectious causes such as pneumonitis can also
generate diagnostic uncertainty. In addition, much of the RCTs evaluating steroids
and CAP exclude patients who had been considered at risk of steroid related com-
plications including history of GI bleeding, pregnancy, immunosuppression, or con-
current use of steroids as an outpatient.

Recently a 2015 multi-center epidemiologic study by Jain et al. enrolled 2488
patients diagnosed at the bedside with CAP, who demonstrated both clinical signs
and radiographic findings consistent with the disease [40]. The study collected cul-
tures from blood, urine, and respiratory secretions combined with serologic testing,
antigen detection, and molecular studies for various bacterial and viral pathogens.
Patients were primarily excluded if they had immunosuppression or a recent hospi-
talization. Respiratory cultures accepted only included high-quality sputum sam-
ples, endotracheal aspirates, or bronchoalveolar lavage specimens. Importantly only
38% of patients had a pathogen identified. Among those viral infections by rhinovi-
rus (9%) and influenza (6%) exceeded the incidence of Streptococcus pneumoniae
(5%). No stratification by CAP severity or investigation of particular biomarkers
was made in this study.

Viral pneumonia due to influenza presents a particular challenge. Lee et al. in
2015 in a pooled-analysis of 2649 patients in China from 2008-2011 with labora-
tory confirmed influenza A or B viral infection, suggested that systemic steroid use
was associated with increased risk of mortality (p = 0.010, HR 1.73) [41].
Additionally a recent review by Nedel et al. [42] also concluded that corticosteroids
failed to show any benefit in severe influenza pneumonia and is likely to increase
mortality.

On the other hand, another recent meta-analysis of this topic by Rodrigo et al.
speculated that the decisions to give steroids were made by the physician at the bed-
side, and those who received steroids in this study may have had more severe infec-
tions and a greater risk of mortality prior to treatment, rather than a true effect from
steroids themselves [43]. They too found an association with increased mortality in
observational studies but critically noted no RCTs have been performed on this
topic. Nevertheless, corticosteroid therapy in viral pneumonia is poorly understood
at this point and could potentially impact outcomes in those diagnosed with CAP.
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Future Trials

Currently, two clinical trials are underway that may help clarify how steroids could
be utilized as an adjunct to CAP. The ESCAPe trial (NCT01283009) [44] is a
double-blinded phase III RCT run by the Veterans Association of Research and
Development. Patients (n = 1450) with severe CAP as defined by ATS criteria will
be randomly assigned to adjunctive administration of a tapering bolus dose of meth-
ylprednisolone or placebo for 20 days. Patients will be followed for 180 days and
assessed for all-cause 60-day mortality as a primary outcome. The estimated com-
pletion date was January 2017.

The CAPE_COD trial (NCT02517489) [45] is a double-blinded phase III RCT
being conducted in France. Patients (n = 1200) with severe CAP are defined by a
pneumonia severity index >130 (Score V), the requirement of mechanical ventila-
tion, or the need for high-flow oxygen therapy of FiO2 of 50% or less than a PaO2/
FiO2 ratio of 200. Patients will be assigned to adjunctive IV hydrocortisone therapy
of 8 or 14 days of a tapering dose of continuous IV infusion starting at 200 mg/day.
The primary outcome is 28-day all-cause mortality. The study is estimated to be
completed in December 2018.

Applying Corticosteroids to Clinical Practice

Despite notable discrepancies including definitions for low-severity disease and
high-severity disease, which biomarkers have clinical utility, and the appropriate
dose and duration of steroids, the available evidence at this point suggests that at
least for the most severe cases of CAP, steroids likely provide a benefit in mortality,
duration of hospitalization, and reduction in incidence of disease related complica-
tions such as ARDS or need for mechanical ventilation. These conclusions may
have massive implications for the large amount of patient suffering and economic
burden attributed to pneumonia.

Current algorithms, such as that by Torres and Cilloniz, emphasize both bio-
markers and severity of illness when recommending adjunctive therapy with corti-
costeroids [46]. We would agree with the proposed algorithm by Torres and Cilloniz,
but propose a more restricted application (Fig. 4.1) at this current time. We believe
this algorithm below currently has enough evidence to suggest the potential benefits
of corticosteroid administration outweigh the risks of therapy. Until further studies,
particularly RCTs, can demonstrate which exact populations may benefit from ste-
roids in CAP, which, if any, biomarkers have a clinical utility, and which steroid
treatment regimen provides the greatest benefit, corticosteroids as an adjunctive
therapy for CAP cannot yet be recommended to be incorporated into the standard of
care. We acknowledge that this algorithm cannot be utilized as a substitute for clini-
cal judgement and does not yet identify which patient population will benefit most
from corticosteroid therapy. As such future studies need more power with a larger
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Patient presentation consistent with CAP including
a. Symptoms consistent with PNA (fevers, pleuritic chest pain, cough, etc.

U

2. Exclude patients who do not meet definition of Severe CAP defined as:
a. IDSA/ATS Guidelines OR

b. PSI Score V

3. Exclude patients for whom steroids are contraindicated or not yet
investigated
a. Rapid influenza screen positive during flu season
Pregnancy
Major Gl bleed within the last 3 months
Immunosuppression or Solid Organ Transplantation
Meets the definition of HAP or use of IV antibiotics within the last 90 days

© Q00T

U

4. Exclude patients with serum levels of C-reactive protein measured at

admission <15 mg/dL

5. If above criteria met:
a.  Start empiric antibiotic therapy
b.  Consider steroid therapy of 0.5mg/kg/q12h of
Methylprednisolone or equivalent for at least 5 days

Fig. 4.1 Proposed Algorithm for Corticosteroid Use in Community Acquired Pneumonia

more defined patient population. Efficacy, safety, and side effects need to be
assessed in cohorts such as pregnant women, immunodeficient patients, chronic
corticosteroid users, and those with varying comorbidities which could potentially
also benefit from steroid therapy. Corticosteroids likely provide benefit to patients
with severe cases of community acquired pneumonia and can be utilized when
clearly indicated; however, there remains much investigation to be undertaken
before it can be fully incorporated the standard of care for community acquired

pneumonia.
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Key Points

* Empiric antibiotics continue to be the primary recommendation for treatment of
community acquired pneumonia, despite no substantive change in mortality rates
over the last 50 years. To date the utility of adjunctive therapies has not been
fully demonstrated.

e Corticosteroids have already demonstrated significant benefits in obstructive
lung disease as well as other infectious processes, and have been investigated as
an adjunctive therapy for community acquired pneumonia for several decades
with mixed results.

e Many biomarkers have been proposed to as indicators of severity of disease or
predictors of clinical outcome to identify who might benefit from corticoste-
roids; however, C-reactive protein appears to show the most promise and has
been demonstrated to correlate with higher rates of treatment failure and
mortality.

e The most recent clinical trials and meta-analysis suggest that for the most severe
cases of community acquired pneumonia (PSI IV-V or meeting IDSA/ATS
guidelines), patients who receive corticosteroids have improvements in mortality,
duration of hospitalization, and a reduction in incidence of disease related com-
plications such as ARDS or need for mechanical ventilation. These populations
should be strongly considered for adjunctive steroid therapy in clinical practice.

¢ Future investigations should focus on improving distinctions of low-severity dis-
ease and high-severity disease, which biomarkers have clinical utility as well as
how to implement them, and the appropriate dose and duration of steroids before
their use can be recommended as standard of care for all types of community
acquired pneumonia.
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Chapter 5
Procalcitonin and New Biomarkers
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Abbreviations

CALC-1 Caclitonin-1

CAP Community acquired pneumonia

CCP-1 Calcitonin carboxyl-terminus peptide-1

CRP C-reactive protein

HAP Hospital acquired pneumonia

IDSA Infectious diseases society of America

LIA Laser light scattering immunoassay

PCT Procalcitonin

PCT-Q Procalcitonin qualitative assay

PRORATA  Procalcitonin to reduce patients’ exposure to antibiotics

SISPCT Sodium selenite and procalcitonin guided antimicrobial therapy
in severe sepsis

SOFA Sequential organ failure assessment score

VAP Ventilator-associated pneumonia

WBC White blood cell

WwCC White cell count
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Introduction

Biomarkers are useful in hospital practice because they may aid in both diagnosing
and predicting the progression of disease. Biomarkers are also adjuncts to disease
management as they help monitor the success of therapeutic interventions and pro-
vide the patient with a more personalized management [1]. Despite their conve-
nience, biomarkers come with costs. While they aid with risk stratification and may
improve patient outcomes, they also significantly contribute to rising healthcare
costs. Inappropriate ordering and interpretation of biomarkers may result in unnec-
essary patient imaging, hospitalization, and procedures [2].

The timely and accurate identification of sepsis is an important skill for the hos-
pitalist. It has been demonstrated that traditional indicators of sepsis such as the
SIRS criteria are neither sensitive nor specific for infection [3]. The revised defini-
tion of sepsis has been demonstrated to more accurately define a population at
increased risk of death but similarly does not accurately define a septic patient.
Biomarkers such as CRP and WBC count have been utilized by clinicians to diag-
nose sepsis, but over the last 25 years procalcitonin (PCT) has increasingly been
utilized to identify patients with bacterial sepsis.

Studies have evaluated patients in outpatient and hospital settings and patients
with different septic syndromes. PCT has been used to determine when to com-
mence and when to cease antibiotic therapy. It may be utilized to prognosticate and
studies have also evaluated whether PCT-guided antibiotic therapy may lead to
reduced mortality. We review the background of PCT, the body of literature regard-
ing PCT, with a focus on the last few years, as well as provide an overview of other
biomarkers of interest to the hospitalist.

Procalcitonin

PCT is released in the bloodstream of healthy individuals at levels of less than 0.05 ng/L.
[4] Following stimulus by a bacterial endotoxin, PCT plasma concentration rises within
2-3 h after bacterial invasion. PCT levels plateau after 612 h and remain high for up
to 48 h before falling to baseline within the following 2 days [5]. This rapid and persis-
tent response to bacterially induced systemic inflammation highlights PCT’s role as a
marker of sepsis. PCT can be present in the circulation for up to 7 days but after removal
of an inflammatory signal like bacterial endotoxin, the half-life is around 20-35 h [5,
6]. In comparison, CRP is detectable 4-6 h post inflammation and peaks 36-50 h with
a half-life of 19 h after the stimulus is removed [6, 7] (see Figs. 5.1 and 5.2).

No specific route of elimination of PCT has yet been established. It is postulated
that it is degraded by proteolysis like other plasma proteins. Renal excretion plays a
minor role [7].
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Measurement of Procalcitonin

PCT is measured via immunoassay techniques standardized to the original Brahms
PCT Luminescence Immunoassay. The automated PCT assays used in hospital dif-
fer largely in the detection method of the antibody-PCT-antibody complex and indi-
vidual characteristics of the assays, and are all standardized to the BRAHMS LIA
assay. Semiquantitative point of care PCT testing also exists. The Brahms PCT-Q
uses immunochromatography to produce a reddish/brown band that can be classi-
fied by comparison with a color card into four PCT levels (<0.5, 0.5-2.0, 2.0-10 and
>10 ng/mL). 200 pL of serum or plasma is used and results are generated within an
hour [4] (see Table 5.1).
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Table 5.1 Summarizes the different PCT assays for serum/plasma used in hospital [4]

Measuring Functional | Detection
Assay range sensitivity |limit Time
Company | platform Assay principle (ng/mL) |(ng/mL) |(ng/mL) |(min)
Brahms Kryptor, Immunofluorescence 0.02-5 0.06 0.019 |19
Kryptor
compact,
Kryptor
compact plus
Roche Elecsys Electrochemiluminescence | 0.02-100 | 0.06 <0.02 18
Modular
Cobase
Siemens Advia Chemiluminescence 0.02-75 |<0.05 <0.02 26-29
centaur/AP
Centaur CP
BioMerieux | Vidas Enzyme-linked 0.05-200 | 0.09 0.05 20
fluorescence
Minividas
Diasoria® | Liasion Chemiluminescence 0.1-500 | <0.24 <0.032

Measuring range—range of procalcitonin levels obtainable without diffusion; functional sensitivity—
lowest concentration measured with a coefficient of variation of <20%; detection limit—Ilowest
concentration differing from zero with a 95% probability

ACurrently not marketed in the UK

Physiology of Procalcitonin

PCT’s biological function is unclear. It has been reported to possess both pro- and
anti-inflammatory properties. Its immunological role may be as a co-factor capable
of modulating the impact of endotoxin shock. It is upregulated in response to pro-
inflammatory mediators such as IL-1b, TNF-a, and IL-6. Some studies suggest that
serum PCT decreases in response to cytokines (like interferon-gamma) released dur-
ing a viral infection [8]. Some studies have suggested it has an influence on cytokine
and nitric oxide (NO) expression but this has not translated to in vivo studies. PCT
may also have a role in sepsis mortality [9]. Improved survival rate of animal models
was found when endogenous PCT was neutralized. Moreover, the exogenous admin-
istration of PCT to septic animals resulted in an increase in mortality. In vitro studies
have also shown a reduction in thromboxane B2 with the introduction of PCT [10].

Recommendations Surrounding the Use of Procalcitonin
Sepsis
PCT May Be Useful in Differentiating Sepsis from SIRS

PCT was first found to be a useful adjunct to sepsis guidelines in 2006 where PCT
acted as a good diagnostic marker for sepsis, severe sepsis, and septic shock for
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critically ill patients where the diagnosis was clear (based off a systematic review
and meta-analysis of 33 studies) [11]. Nevertheless, a later meta-analysis by Tang
et al. in 2007 showed that PCT could not accurately differentiate sepsis from SIRS
in critically ill adult patients from a variety of settings including medical, surgical,
ICU, emergency departments, and hospital wards. The latest Surviving Sepsis
Campaign guidelines from 2012 state that the utility of PCT levels in differentiating
sepsis versus other causes of inflammation (e.g., postoperative, other forms of
shock) has yet to be proven [12].

More recently, however, a meta-analysis has come out that perhaps there is a role
for PCT in diagnosis—as a rule-out tool. In an analysis of 30 studies, Wacker et al.
[13] found that elevated PCT levels indeed suggest sepsis, and that low PCT levels
should discourage initiation of antibiotics. However, they were unable to recommend
a specific cutoff score, and that PCT levels must be interpreted in the clinical context
[13]. A more recent meta-analysis defined a specific cutoff level of 0.5 mg/dL, and
found that it was most useful and accurate in diagnosing sepsis in ICU patients, but
performed the worst in immunocompromised patients. Their recommendation is that
low PCT levels should help to rule out the presence of bacteremia [14].

As it stands, the literature is pointing towards PCT being used as a rule-out tool
for sepsis—if PCT levels are low, sepsis is less likely. However, a high PCT level
does not equate to a patient having bacteremia or sepsis. It still remains that any
PCT levels should be interpreted with caution, and with the clinical context in mind.

PCT Serial Measurements Can Predict Sepsis Mortality

An early RCT conducted by Shehabi et al. found that a slow PCT decline over the
first 72 h was an independent predictor of hospital and 90-day all-cause mortality
[15]. A recent meta-analysis, building on this RCT, found that both elevated PCT
concentrations and PCT nonclearance were strongly associated with all-cause mor-
tality in septic patients. However, once again, no specific cutoffs were suggested, as
they were unable to analyze the raw patient data, and the definition of “nonclear-
ance” varied greatly between studies [16].

PCT Can Help Reduce Antibiotic Exposure in Patients with Sepsis

Perhaps most promising is the potential for PCT levels to guide cessation of antibi-
otics, thus reducing overall antibiotic exposure. Of course, this has to be balanced
with the risk of reinfection or sub-optimal clearance of infection. This was analyzed
in the multicenter prospective parallel group open-label study called the PRORATA
study [17], which was one of the first studies to specifically look at using PCT to
reduce antibiotic exposure in adults in the ICU with suspected bacterial infections.
Antibiotics were ceased when PCT was <80% of the patient’s peak concentration or
when the absolute PCT < 0.5 pg/L. The study showed that a PCT-guided antibiotic
treatment substantially lowered antibiotic exposure and was non-inferior to stan-
dard care with respect to patient outcomes. The difference was around 2.7 days that
corresponded to a 23% relative reduction in antibiotic exposure by day 28 [17].
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Table 5.2 Summarises the PCT’s use and validity in sepsis diagnosis and management

Sepsis

Authors Sepsis indication Sensitivity | Specificity | Relative risk

Hoeboer et al. [14] | Sepsis diagnosis (0.5 mg/ | 76% 60%
dL cutoff)

Wacker et al. [13] Antibiotic initiation 77% 79%

Liuetal. [16] Risk of death and elevated | 76% 64% 2.60 (2.05-3.30)
PCT

Liu et al. [16] Risk of death and PCT 72% 77% 3.05 (2.35-3.95)
nonclearance

Bouadma et al. [17] | Risk reduction of 23%
antibiotic exposure

Several recent studies have evaluated the efficacy and safety of PCT-guided anti-
biotic therapy in patients with sepsis and have confirmed that PCT use is associated
with a reduction in antibiotic exposure across multiple settings without significantly
impacting mortality [18-21]. Nevertheless, this view has not been shared by other
studies using PCT-guided algorithms [15, 22]. Despite these studies showing nil
effect, more recently, as a follow-up to the PRORATA trial, the largest and most
recent de Jong et al. trial randomized 1575 patients who were admitted to the ICU
with suspected infection to PCT-guided cessation of antibiotic therapy—when the
PCT had fallen by 80% from its peak measured value or had fallen to below 0.5 pg/
mL. The study showed not only reduced antibiotic exposure in the PCT group, but
also an associated reduction in 28-day mortality [23].

These results all suggest that the use of PCT-guided antibiotic therapy leads to
decrease in antibiotic therapy without compromising patient safety in the critically
ill. This has several benefits—firstly, this reduces use of antibiotics, which helps
with antimicrobial stewardship. Secondly, this reduces the overall cost of health-
care, as prescription rates are decreased.

See Table 5.2 for a summary of PCT’s use in sepsis management.

Respiratory Infections
Community Acquired Pneumonia
PCT Can Help in Ruling Out Bacterial Pneumonia

A 2012 systematic review of the role in PCT in adults with CAP found that PCT
levels in those with typical pneumonia were significantly higher than in those with
atypical or viral pneumonia [24]. The 2013 Cochrane review by Schuetz et al. (2013)
found that in the primary care setting, PCT is useful for ruling out acute respiratory
illnesses overall [25]. The procalcitonin level recognized by recent 2016 studies is a
cutoff of 0.25 pg/L where levels below 0.25 pg/L make bacterial infection unlikely,
and levels below 0.1 pg/L make bacterial infection highly unlikely [26].
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PCT May Help Predict the Severity of CAP and Correlate with Long Term
Outcomes

Earlier systematic reviews have also found PCT to correlate well with predictors of
severity, like the Pneumonia Severity Index and the CURBG65 scoring system [24].
A multi-center prospective trial even recommended that an on-admission
PCT > 0.35 ng/mL was the most accurate predictor of early ICU admission [27].
Furthermore, on-admission PCT could help predict 28-day mortality [28, 29]. PCT
levels <0.229 ng/mL had a 99% predictive value that patient would not die, despite
having a high CURB-65 score. This allows PCT to act as a decisive factor on who
can safely be treated as an outpatient [28]. PCT, when added to the predictive value
of prognostic scoring tools, was found to be more useful than when the same was
done with CRP. Treatment failure was also found to be higher in patients with a
higher PCT on day 1 [29]. Nevertheless, the most recent 2016 meta-analysis by Nobre
et al. showed that inpatients with CAP in emergency units had differing data. Although
low levels of PCT could increase confidence of keeping CAP patients outside of ICU,
it did not exceed the performance of the CURB-65 or other clinical scores [30].

PCT Can Help Determine the Optimal Duration of Antibiotic Therapy in CAP

Large randomized controlled trials that set out to define the duration of antibiotic
therapy by measuring PCT at various time points showed a reduction in the median
duration of treatment [31-33]. In addition, the use of PCT-guided algorithms has not
been associated with increased mortality or treatment failure in any clinical setting,
or acute respiratory infection diagnosis [34]. Furthermore, a 2011 meta-analysis
found PCT-guided therapy to be safe and could help reduce the length of hospital
stay without impacting disease outcome [35]. A 2016 meta-analyses provided useful
data surrounding measurements of PCT that guide when antibiotics should be
started. Levels between 0.25 and 0.50 pg/L suggest that infection is likely, and anti-
biotic therapy was recommended. Levels above 0.5 pg/L makes bacterial infection
highly likely, with a strong recommendation for antibiotics (see Table 5.3) [26].

Table 5.3 Provides the recommendations for PCT-guided antibiotic initiation in adults with
respiratory infections [26]

Procalcitonin

level (ug per L) | Recommendation

<0.10 Bacterial infection highly unlikely; strongly recommend against antibiotics
0.10 to <0.25 Bacterial infection unlikely; recommend against antibiotics

0.25 to 0.50 Bacterial infection likely; recommend antibiotics

>0.50 Bacterial infection very likely; strongly recommend antibiotics

Note: Algorithm for discontinuation of antibiotic therapy was more variable, with many studies
recommending discontinuation when procalcitonin levels were decreased by 80-90% from
baseline level or were <0.25 pg per L
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As for discontinuation decisions, the IDSA guidelines suggest PCT levels is useful,
when used with clinical criteria. It has repeatedly been found that procalcitonin-guided
antibiotic therapy leads to less days of antibiotic therapy. This remains a weak recom-
mendation, however, as many of the studies were based on VAP patients making it unclear
whether this also applies to HAP or CAP. In addition, many of the control groups in the
trial routinely received antibiotics for 9-15 days, but it is unclear whether the reduction in
antibiotics would still be present if routine care had lower baseline duration of antibiotic
therapy [36]. Cutoff levels to trigger cessation of antibiotics has been highly variable
between studies, but many studies recommend discontinuing antibiotics when PCT levels
decreased by 80% from baseline level, or when PCT levels are <0.25 pg/L [26].

Hospital/Ventilator Acquired Pneumonia
PCT Can Help Guide Antibiotic Use in HAP/VAP

In patients with VAP or HAP, the most recent guidelines suggest that PCT should
not be used in judgement for starting antibiotics, but can assist in discontinuation
decisions, much like in the critically ill population [36].

A 2009 multicenter RCT of 101 patients with VAP helped define some of the
cutoffs necessary for antibiotic cessation. The following criteria were used:

1. A PCT of <0.25 pg/L suggested VAP absence and antibiotic discontinuation

2. A PCT between 0.25 and 0.5 pg/L or a PCT drop >80% from day 0 meant that
the infection was likely and antibiotic reduction was encouraged.

3. APCT >0.5 pg/L or decrease <80% compared with day O discouraged antibiotic
cessation.

4. APCT > 1 pg/L strongly suggested antibiotic cessation not be done.

The trial observed a benefit of incorporating PCT to their current antibiotic cessa-
tion plan, as their average number of antibiotic free days alive was 27% higher for
patients who had been randomized to PCT than of the control. Furthermore, the PCT
group did not fare differently in terms of evolution of disease, number of ventilator free
days alive, number of ICU free days alive, length of hospital stay, and overall mortal-
ity. Long-term use of broad-spectrum antibiotic use may also have been avoided [37].

PCT Might Help Predict the Prognosis of VAP

Prognostic value of serum PCT was assessed in a prospective observational study in
a medical ICU looking at patients with VAP. Serial PCT at days 1, 3, and 7 was mea-
sured. The poor outcomes included death, persistent infection, relapse, and pulmo-
nary or extra-pulmonary super infection. Serum PCT was higher in patients with
poor outcomes and a serum PCT cutoff of 0.5 ng/mL on day 7 was the strongest
predictor of a poor outcome regardless of the clinical presentation of VAP. This
proved to be better than WBC and CRP measurements. Also VAP patients with a
poor outcome also had higher PCTs on Day 1. This was most likely due to differ-
ences in baseline characteristics and PCTs association with more severe disease [38].
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Bacterial Co-infection with Influenza

PCT Could Help Rule Out the Presence of Bacterial Co-infection in Influenza
Patients

In a 2013 meta-analysis of adults with HIN1 influenza infection, 137 cases of influ-
enza with bacterial confection were identified. PCT was assessed alone or compared
with other biomarkers in its ability to identify secondary bacterial infections. PCT
was found to elicit poor ability to rule in bacterial co-infection but had great diag-
nostic ability to rule out bacterial co-infection (NPV = 90%) [39]. Another slightly
larger 2014 meta-analysis of 161 HINI patients that also looked at PCT’s diagnos-
tic role in bacterial co-infection, similar results were found. At an overall PCT cutoff
>0.5mcg/L, PCT was able to rule out bacterial infection with a sensitivity of 85.5%.

Other Respiratory Illnesses
PCT Could Help Reduce Antibiotic Exposure in Acute Bronchitis

A Cochrane review assessed PCT’s use in starting and stopping antibiotics for
patients with acute respiratory infections including bronchitis. 14 trials with 4221
patients from multiple clinical settings were included, and it was found that PCT-
guided decision-making resulted in a drop in the median days of antibiotic exposure
(from 8 days to 4 days) without increasing the 30-day treatment failure or mortality
[25]. An earlier review defined a cutoff range from <0.1 to <0.25 pg/L when deter-
mining the need for antibiotics. Overall (including low, moderate, and high acuity
diseases) there was no significant difference in mortality. There was also a reduction
in antibiotic prescription and/or duration of therapy [18].

PCT in Other Respiratory Conditions—Asthma, Idiopathic Pulmonary Fibrosis
(IPF), Aspiration Pneumonia, and Congestive Cardiac Failure (CCF)

(a) Asthma and IPF: Two studies evaluated PCT in asthma patients with exacerba-
tions; both studies demonstrated reduced commencement of antibiotics in the
PCT-guided group. Long et al. evaluated hospitalized patients and also demon-
strated reduced total exposure to antibiotics [40] whilst Tang et al. assessed
patients at ED presentation and demonstrated a correlation between PCT and
severity of asthma exacerbation [41]. Ding et al. found similar results in an IPF
population with reduced antibiotic prescription and duration [42].

(b) Aspiration Pneumonia: Ogasawara determined the duration of treatment for
hospitalized aspiration pneumonia patients based upon the initial PCT level and
demonstrated reduced duration of antibiotics [43].

(c) CCF: Schuetz performed a secondary analysis of the ProHOSP study, an
RCT of PCT-guided therapy for patients presenting with LRTI, looking at
CCF patients [8]. Patients presenting with acute heart failure had a higher
mortality if they had an elevated PCT and were not treated with antibiotics [44].
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Furthermore, patients diagnosed with acute heart failure that had a low
PCT and who were treated with antibiotics also had a higher mortality
when compared to their untreated comparators. Mechanistically, it is pro-
posed that the treatment of heart failure patients for potential sepsis may
include unnecessary intravenous fluids, which may be harmful, and that
PCT may help distinguish non-infected patients [8].

(d) See Table 5.4 for highlights where PCT has proven to be a useful adjunct to
Diagnosis, Management, and Prognosis of Respiratory infections in the com-
munity and in those with comorbid cardiopulmonary disease.

Table 5.4 Highlights where PCT has proven to be a useful adjunct to diagnosis, management, and
prognosis of respiratory infections in the community and in those with comorbid cardiopulmonary
disease

Respiratory illnesses

Odds ratio/ |Relative |Overall
Authors | Indication |Sensitivity |Specificity |PPV |NPV |hazard ratio |risk change

Morris CAP 98%
et al. [26] |diagnosis
(0.25 pg/L)
Schuetz  |Reduction in 3.98

et al. [25] |duration of (4.44-3.52)
antibiotic
exposure in
CAP

Stolz et al. Reduction in 27%
[37] duration of
antibiotic
exposure in
HAP/VAP
Luytetal. |PCT of 90% 88% 64.2

[38] 0.5 ng/mL (11.1-375.5)
onday 7 as a
poor
prognostic
factor in
HAP/VAP
Wu et al. |Rule out 84% 64% 50% |90%
[39] bacterial
co-infection
in influenza
Schuetz | Overall 0.91

et al. [18] |difference in (0.73-1.14)
mortality
when using
PCT to
discontinue
antibiotics in
acute
bronchitis of
varying
severity

(continued)
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Table 5.4 (continued)

Respiratory illnesses

Odds ratio / |Relative |Overall

Authors | Indication |Sensitivity |Specificity |PPV |NPV |hazard ratio |risk change
Long et al.|Reduction in 0.56 |44.3%
[40] antibiotic (0.44—
exposure in 0.70)
asthma
exacerbation
Ding et al. Reduction in 5.8 days
[42] antibiotic median
exposure in reduction
IPF
exacerbation
(0.25 ng/ml)
Ogasawara Reduction in 3 days
et al. [43] |antibiotic median
exposure in reduction
aspiration
pneumonia
Maisel Antibiotic Impact on
et al. [44] |initiation and survival

cessation in
acute heart
failure (PCT
of 0.21 and
0.05 ng/mL,
respectively)

Burns

PCT Has Little Use in the Diagnosis and Prognosis of Sepsis
in Burns Patients

Sepsis is a common cause of death in burns patients, and yet it is difficult to
diagnose, as the usual inflammatory markers such as CRP are all elevated in
burns patients, making it difficult to distinguish between normal inflammation
and true sepsis. PCT has shown mixed results supporting its role in diagnosing
sepsis in burns patients and it has not been shown to report significant clinical
benefit [45, 46].

Other Indications

Given PCT success with bacterial infections, it has been tested across a myriad of
other indications. Some not so successful indications include diagnosing infective
endocarditis and infection in hematopoietic stem cell transplant recipients [47].
PCT has been found to positively correlate with severity of acute pancreatitis at
values above 0.5 ng/mL. Nevertheless, PCT is nonspecific and an elevation is not
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useful at isolating the source of infection and should thus be used as an adjunct to
conventional severity stratification and as a guide to disease progression [48].

A PCT cutoff of 0.5 ng/mL can also be used to rule in bacterial infections in
patients with autoimmune disease [49]. At even lower cutoffs of 0.2-0.3 ng/mL,
PCT has a 90% sensitivity in ruling out septic arthritis and osteomyelitis. This was
found to be superior to CRP as well [50]. For infectious parapneumonic effusions
however, PCT was found to have as much diagnostic utility as CRP even when
sampled from pleural fluid [51]. While PCT was not found to be useful for diagnosing
acute appendicitis PCT was found to be useful in diagnosing complicated appendi-
citis (sensitivity 62%, specificity 94%) implying its usefulness in diagnosing sever-
ity [52]. In adults, PCT has been found to be an excellent diagnostic tool in multiple
meta-analyses in the past 2 years in differentiating bacterial meningitis from viral
meningitis in adults and in children [53-55]. It is also an excellent tool at ruling in
and ruling out bacterial infections in patients with liver cirrhosis at cutoffs as low as
0.42 ng/mL [56] PCT has also been investigated in the diagnosis of bacterial infec-
tions in chronic renal insufficiency patients as well, but the results so far are disap-
pointing [57]. See Table 5.5 for a complete list of studies where PCT has an
indication for use.

New Biomarkers

A large number of biomarkers have been investigated for clinical uses with promise
shown for diagnostic, prognostic, and therapeutic uses in inflammatory conditions
and organ systems. There is a major focus in both current research and clinical prac-
tice in differentiating infectious from non-infectious processes. This section will
briefly talk about other biomarkers which have been used to diagnose sepsis such as
IL-6, IL-8, LBP, and presepsin.

IL-6 is a 26 kDa cytokine which is produced by hepatocytes, megakaryocytes,
and a large number of leukocyte subpopulations in response to a variety of insults
such as infection and inflammation [58]. IL-6 promotes fever as a well-known pyro-
gen and functions to promote the acute phase response through production of large
numbers of acute phase proteins which include CRP and ferritin. There is no univer-
sally agreed upon half-life for IL-6, with estimates ranging from between 2 and
15 h—this is likely in part due to the complex interdependence of IL-6 on a number
of regulating factors which influence its serum concentration and availability which
are not yet fully understood [58—60]. IL-6 accumulates quite rapidly for at least 2 h
in an early inflammatory phase (before CRP does) and in a manner proportional to
severity—for example around 150 ng/mL for conditions like rheumatoid arthritis
and into the low ug/mL ranges for severe sepsis [S8—61]. It is present quite tran-
siently and then declines quickly following removal of the insult with some studies
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suggesting it disappears to undetectable levels within 24 h [62]. IL-6 may play a
future role in diagnosis and evaluation of severity of sepsis, monitoring inflamma-
tory disease progress and prognostication. It has also shown potential use in libera-
tion of ARDS patients off ventilatory support with lower IL-6 levels being associated
with less frequent reintubation [63].

IL-6 has also been compared to PCT in one observational cohort study looking
at 208 patients with either non-infectious SIRS, culture negative sepsis and culture
positive sepsis. Culture negative and culture positive groups were compared with
non-infectious SIRS groups. The most ideal IL-6 and PCT cut-offs were determined
in order to differentiate one from sepsis/SIRS catagory from another. IL-6’s sensi-
tivity was 47% in the culture negative group when compared to the SIRS group
while PCT ‘s sensitivity was 92.2% when used for the same comparison. IL-6’s
NPV of 41.5% was determined to be much lower than that of PCT’s 82.5% NPV
[64]. Therefore, a negative PCT test result is better at ruling out sepsis in the context
of SIRS when the presence of infection is questioned. Other studies have similarly
demonstrated that PCT is the most accurate of biomarkers in diagnosis of sepsis in
this context [65-67]. However, given the often complex picture of sepsis, it is
unlikely that any single biomarker will perfectly answer the question.

IL-8 is a potent 8.4 kDa chemokine and pro-inflammatory cytokine made by
macrophages in order to attract neutrophils and encourage migration into inflamed
tissues through promotion of adherence to the vascular wall [68]. IL-8 levels are
elevated as part of the early pro-inflammatory phase in a similar manner to IL-6,
before CRP is produced. Elevated IL-8 levels have been investigated for a large
number of purposes. Elevated IL-8 levels have shown promise as a marker for a
large variety of neoplastic and infective conditions including bladder cancer, non-
Hodgkin’s lymphoma, prostatitis, osteomyelitis, pulmonary infections, and acute
pyelonephritis [69]. Elevated IL-8 levels—while individually not indicative of any-
thing specific—could become more useful if combined with the collective results of
other markers. For example, one retrospective case control study looking at 11 bio-
markers has demonstrated a significant improvement in diagnosing ARDS in
patients with severe sepsis when a five biomarker panel was used (which included
both IL-8 and IL-6) [70]. Older studies have also demonstrated improved diagnostic
utility of IL-8 in combination with 6 other biomarkers in diagnosing acute lung
injury (ALI) [71].

Other notable biomarkers which have looked at diagnosing sepsis include
two related inflammatory markers: presepsin and lipopolysaccharide binding
protein (LPB). Lipopolysaccharide (LPS)-LPB complexes bind soluble CD14
(sCD14) which initiates an inflammatory cascade that can lead to SIRS. When
LPS-LPB complexes bind sCD14, the N-terminus of sCD14 is cleaved off to
become the 13 kDa protein presepsin [72]. In one meta-analysis looking at ten
trials of 2159 cases involving either emergency or ICU patients, presepsin dem-
onstrated a pooled sensitivity and specificity of 78 and 83%, respectively. The
pooled positive likelihood ratio was 4.63 (3.27-6.55) and negative likelihood
ratio 0.22 (0.16-0.30) [72]. While this meta-analysis demonstrates a moderate
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diagnostic value for presepsin in the diagnosis of sepsis, there exists significant
heterogeneity between studies and the cutoff values used which define a positive
result in the presepsin group. In another meta-analysis and systematic review,
LBP individually has also been looked at as a biomarker of sepsis. In this
study—which comprised 8 prospective studies involving 1684 patients—it was
shown that LBP only had a sensitivity and specificity of 64% and 63%, respec-
tively; not particularly useful as a sole marker but perhaps useful as part of a
panel [73].

Due to the complex pathophysiology of sepsis, no individual biomarker can dis-
tinguish the difference between infectious and non-infectious inflammation with
100% confidence. The future is likely to rely on panels of biomarkers which collec-
tively produce an answer using the individual components that each biomarker rep-
resents [74]. See Table 5.6 for a complete review of other biomarkers used in
sepsis.

Novel Bacterial Testing and Identification

Polymerase Chain Reaction (PCR) has traditionally been utilized as an alternative
to blood cultures in selected cases of hard to identify bacterial infections. This has
included non-cultivatable or slow-growing microorganisms such as mycobacteria,
or certain anaerobic bacteria. Although the technique is over 20 years old, its wide-
spread application has been limited by its cost and complexity of lab apparatus and
technicians required.

In February of 2017, the US Food and Drug Administration (FDA) granted a de
novo request to market the Accelerate Pheno™ system and Accelerate PhenoTest™
kit for the identification and antibiotic susceptibility testing of pathogens directly
from positive blood culture samples. The de novo classification process provides a
pathway intended to expedite FDA review of novel low-to-moderate risk devices for
which no prior device exists. The pheno system device was determined to be of
potential benefit.

The test is being promoted as way to provide rapid identification and phenotypic
susceptibility to a large variety of common bacterial pathogens. The turnaround
time by testing directly from positive blood culture samples is approximately 40 h
faster than conventional methods [76].

The test utilizes qualitative nucleic acid fluorescence in situ hybridization (FISH)
identification and quantitative antimicrobial susceptibility testing methods. It uti-
lizes a unique morphokinetic cellular analysis (MCA) of individual microbial cells
and colonies under the challenge of antibiotics. Results are intended to be inter-
preted in conjunction with a Gram stain results.

Although more expensive than traditional blood cultures, costs may be saved by
decreasing length of stay, decreasing morbidity, and improving antibiotic
stewardship.


https://en.wikipedia.org/wiki/Mycobacterium
https://en.wikipedia.org/wiki/Anaerobic_organism
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Conclusions

Multiple studies have demonstrated the utility of PCT measurement to guide clini-
cal decision-making. PCT may be utilized in a wide variety of clinical scenarios to
either decide to commence or withhold antibiotics; to guide the duration and pos-
sible escalation/de-escalation or to guide prognostication. The decision a clinician
makes when deciding whether to withhold antibiotics in a patient depends upon the
risks and benefits to primarily the patient but also to the wider healthcare system. In
the case of patients with sepsis who are critically ill the risk of withholding appro-
priate antibiotic therapy when sepsis is suspected clinically is too great and there-
fore PCT is of little utility in making the decision to start antibiotics. On the other
hand, in a patient with a LRTI who is considered at lower risk of bacterial infection
and clinical deterioration, PCT evaluation is an evidence-based strategy to reduce
unnecessary antibiotic exposure.

Once a patient is commenced on antibiotics, PCT may guide when to cease, in
conjunction with a considered clinical assessment. It is noted that the IDSA guide-
lines for HAP/VAP currently advise using clinical criteria alone, rather than using
PCT plus clinical criteria to diagnose pneumonia, but go on to give a weak recom-
mendation for using PCT and clinical assessment to cease antibiotics [36].

The cost of any biomarker being incorporated into clinical practice is an impor-
tant consideration. The NHS conducted a Health Technology Assessment and
reported in 2015 that PCT algorithms reduce antibiotic exposure, do not appear to
be associated with increased adverse events, and may reduce healthcare costs. This
analysis found decreased hospital length of stay in both patients presenting to ED
and critically ill ICU patients [75].

Most of the studies evaluating PCT are compromised by the lack of a gold stan-
dard test for sepsis. The new sepsis definitions have made progress in terms of more
accurately defining hospital patients at risk of death, but they are far from the gold
standard that is required to truly assess PCT as a marker of bacterial sepsis. Since
PCT is produced during the “dysregulated host response” to sepsis it is not surpris-
ing that it is useful as a marker of sepsis and prognosis.

PCT is not a replacement for a thorough clinical assessment but augments the
data—the clinician has to make rational decisions. It is noted that in many of the
studies of PCT-guided therapy, significant numbers of included patients did not
cease antibiotics when the protocol suggested, or even “mandate” cessation.
Clinicians should ensure that PCT results are used in addition to the other clinical
information available. Lower PCT values in viral and fungal infections may be use-
ful in decreasing antibiotics but may falsely reassure in the case of fungal
infection.

It is important that clinicians understand the confounders and limitations of
PCT. PCT can be elevated in a number of conditions which induce a systemic immune
response syndrome such as circulatory failure, major surgery, pancreatitis, and
trauma. Also, PCT may not rise during common ICU complications such as severe
localized infections including mediastinitis or abscess formation. One of the reported
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strengths of PCT is the fact that it can help discriminate between patients with bacte-
rial infections and non-bacterial/inflammatory conditions. It is important to recognize
therefore that patients at risk for invasive viral or fungal infections may not mount a
significantly elevated PCT despite severe infection requiring specific therapy.

Key Points

» Although sepsis guidelines recommend against the use of PCT as a diagnostic
tool in sepsis, a cutoff of 0.5 mg/dL has been suggested to be a useful method of
ruling out sepsis. Elevated PCT levels may also predict sepsis mortality. PCT’s
most promising role in sepsis is to serve as a guide to cessation of antibiotics
without compromising patient safety or impacting mortality.

* PCT is quite sensitive at diagnosing bacterial pneumonia in the community and
has also proven to be useful in ruling out bacterial co-infection in patients with
influenza and this was especially true in ICU populations.

* Although elevations in serum PCT levels have been shown to correlate with
existing indices of pneumonia severity, using these elevations to dictate level of
care or antibiotics initiation should be performed with caution.

» Using PCT levels to dictate when to cease antibiotics in pneumonia is supported
by the IDSA guidelines especially for ventilator-associated pneumonia. The most
recent evidence points towards ceasing antibiotics at levels <0.25 pg/L. This may
result in a reduction in antibiotic exposure without impacting patient outcome.

e PCT levels have been shown to be useful in diagnosing serious bacterial infec-
tions such as bacterial sepsis, meningitis, and UTI in pediatric populations.

e PCT has not been shown to be useful adjunct in the diagnosis and prognostica-
tion of sepsis in burns patients.

e PCT has some evidence in other non-infectious conditions such as pancreatitis
and appendicitis as well as infectious conditions such as meningitis, infectious
pulmonary effusions, bone and joint infection. PCT may also help detect bacte-
rial infections in patients such as the immunocompromised and those with liver
and kidney failure.

e PCT levels should be interpreted with caution in patients in the ICU, those receiving
T-cell targeted therapy, neonates in their first two days of life and those with paren-
chyma tissue cancers such as small cell, medullary thyroid, and carcinoid tumors.

e Newer biomarkers have emerged and may help direct diagnosis and prognostica-
tion. Some may support existing biomarkers while others may replace them.
Future translational research is required before these markers become accepted
in clinical practice.
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Chapter 6
New Developments and Treatment Options
of Cellulitis in the Hospital

Stephanie Bender and Katherine Oakden

Introduction

Cellulitis is an infection of the skin and adjacent subcutaneous tissues, character-
ized by spreading erythema, edema, warmth, and tenderness. It is a common prob-
lem encountered in both the ambulatory and inpatient setting. In the United States,
an estimated 14.5 million cases annually of cellulitis account for $3.7 billion in
ambulatory care costs alone. Furthermore, a significant proportion of patients with
cellulitis are hospitalized for management, and inpatient numbers are increasing.
The number of hospital stays for cellulitis or abscess in the United States has risen
by 73%, from 12 per 10,000 in 1997 to 21 per 10,000 in 2011.

Along with a rising incidence of cellulitis, is an increase in readmission rates
from misdiagnosis of the condition. It is estimated that with more than 650,000
admissions per year in the US alone, misdiagnosis rates are as high as 33%, ulti-
mately resulting in high ED readmission rates. In one subgroup of hospitalized
patients with cellulitis who required dermatology consultation, the misdiagnosis
rate was 74% [5]. A cross-sectional study using patients admitted from the emer-
gency department [ED] of a large urban hospital with a diagnosis of lower extremity
cellulitis between June 2010 and December 2012 found an estimated cellulitis mis-
diagnosis leads to 50,000 to 130,000 unnecessary hospitalizations and $195 million
to $515 million in avoidable health care spending. Unnecessary antibiotics and hospi-
talization for misdiagnosed cellulitis are projected to cause more than 9000 nosocomial
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infections, 1000 to 5000 Clostridium difficile infections, and 2 to 6 cases of anaphy-
laxis annually [4]. Structured guidelines on diagnosis and proper treatment of
cellulitis can help minimize these readmission rates and cut back on healthcare
spending.

Pathophysiology

Cellulitis is a deep dermal and subcutaneous infection that occurs when pathogens
gain entry into the dermis through breaks in the skin. This cutaneous barrier disrup-
tion can be caused by toe web space bacteria, fungal foot infections [e.g., tinea
pedis, onychomycosis], pressure ulcers, and venous leg ulcers, among other causes.
Portal of entry is apparent in most patients, with nearly half being caused by super-
ficial fungal infection, usually tinea pedis with or without concomitant onychomy-
cosis. The majority of cases are nonculturable and therefore the causative bacteria
are unknown. Cellulitis in immunocompetent adults is usually thought to be caused
by group A streptococci [Streptococcus pyogenes], with Staphylococcus aureus as a
notable, but less common cause. However, given the difficulty culturing cellulitis,
the specific causative bacterium in most cases remains unknown, and several studies
demonstrate conflicting evidence in regard to prevalence of causative organisms [1].

Purulent cellulitis encompasses either a process that began as an abscess and
resulted in secondary cellulitis or as a cellulitis with secondary purulence, purulent
drainage, or exudate in the absence of a drainable abscess [1, 2, 6]. Presence of a
purulent process makes infection with S aureus more likely. In fact, the 2011
Infectious Disease Society of America clinical practice guidelines use the descrip-
tion of purulence to define MRSA cellulitis [1]. MRSA should be considered for
purulent infections in known high-risk populations, such as athletes, children, men
who have sex with men, prisoners, military recruits, residents of long-term care
facilities, individuals with previous MRSA exposure, and intravenous drug users
[1].

Less common causes of cellulitis are usually implicated in special clinical cir-
cumstances. Patients presenting with particular comorbidities or in certain clinical
contexts should alert clinicians to consider uncommon organisms.
Immunosuppression, kidney disease, liver disease, bites, and aquatic injuries carry
increased risks for particular pathogenic organisms. Regardless of circumstances,
S aureus and GAS must be suspected in all patients with cellulitis [1, 6].

Presentation

Cellulitis usually presents as an acute, spreading, and poorly demarcated area of
erythema. The skin findings in cellulitis follow the classic signs of inflammation:
dolor [pain], calor [heat], rubor [erythema], and tumor [swelling]. It spreads
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proximally from portal of entry as an expanding solitary lesion. Vesicles, bullae, and
abscesses may form in the plaque. Additional clinical features may include dilated
and edematous skin lymphatics, leading to a peau d’orange [orange peel] appear-
ance; bulla formation; or inflamed lymphatics proximal to the area of cellulitis,
leading to linear erythematous streaks or lymphangitis. Inflammation in the lym-
phatics may also result in regional tender lymphadenopathy [1, 3].

Cellulitis is nearly always unilateral. It is typically found on the lower extremi-
ties, although it can appear on any area of the skin and is often found on the upper
extremities in patients who are intravenous drug users [1, 3]. The presence of fever
is variable.

It is important to note whether the infection is purulent or nonpurulent as this
affects the course of treatment. Abscesses and cellulitis can coexist within the same
patient and can lead to treatment failure if source control is not achieved. The dis-
tinction between cellulitis and abscess can often be made on physical exam.
Ultrasound, either bedside or per radiology, is increasingly being used to determine
the extent of abscess formation [1, 6].

Risk Factors

Systemic and local risk factors are associated with the development of primary and
recurrent cellulitis. The most common risk factor for cellulitis is edema, especially
lymphedema, as it is thought to facilitate bacterial growth [1]. Local risk factors
include barrier disruption [wounds, ulcers, trauma], toe web infection, tinea pedis,
prior history of cellulitis, history of skin disease [i.e., psoriasis, atopic dermatitis],
venous insufficiency, xerosis, dermatitis, prior saphenous venectomy, prior ipsilat-
eral surgical procedure, and prior breast conservation surgery [1, 3].

Differential Diagnosis

The clinical tetrad of dolor, calor, rubor, and tumor was actually first ascribed to
inflammation rather than infection. Thus there are many conditions which generate
cutaneous inflammation and clinically mimic cellulitis that fall under the umbrella
term, pseudocellulitis. These can also induce fever, malaise and leukocytosis, fur-
ther confusing the clinical picture between cellulitis and pseudocellulitis.
Distinguishing one from the other may be challenging [1, 5] and can lead to high
rates of misdiagnosis, as mentioned earlier.

Multiple noninfectious, nonnecrotizing, inflammatory conditions of the dermis
or subcutis can mimic cellulitis, with stasis dermatitis as the most common. It is
primarily distinguished by its bilateral nature because bilateral cellulitis in the
absence of trauma is rare. However, unilateral presentations of stasis dermatitis can
occur, particularly with a history of unilateral leg injury or anatomical variations,
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such as varicosities. Another common condition mistaken for cellulitis is a hema-
toma. Hematomas are often found in patients on anticoagulation medication and
with a history of trauma. The appropriate diagnosis can be confirmed with ultra-
sound. Lastly, gout presenting with fever and leukocytosis can closely resemble
cellulitis. It should be included as a differential in patient presentations where ery-
thema overlies a joint. To differentiate one from another, blood work including uric
acid levels, a trial with NSAIDs or steroids, and joint aspiration may be
appropriate.

There are less common conditions that imitate cellulitis that must be recognized
differentiated early, as they are potentially life threatening and appropriate treat-
ment needs be initiated quickly. These include erythema migrans, calciphylaxis, and
necrotizing fasciitis. The majority of cases of erythema migrans [EM] present with
self-resolving, homogenous erythema, not the classic annular lesion, and leads to
adverse sequelae if left untreated. EM is well demarcated whereas cellulitis is
poorly demarcated. Early lesions of calciphylaxis present analogously to cellulitis,
although patients typically have severe pain out of proportion to physical examina-
tion findings and the pain is greater in intensity than that routinely observed with
cellulitis. Calciphylaxis should be considered in these cases, particularly in at-risk
populations such as patients with end-stage renal disease, diabetes, obesity, liver
disease, or those receiving warfarin [1, 3].

Necrotizing Fasciitis

Necrotizing fasciitis is a rapidly progressive infection of subcutaneous tissue with a
high mortality rate. It may initially resemble cellulitis with spreading erythema;
however, the skin may initially be spared. It also presents with pain out of propor-
tion to clinical findings, edema, necrosis, bullae, cutaneous numbness, fever, and
crepitus. It is important to recognize early because prompt surgical intervention is
required.

Failure to respond to appropriate therapy or multiple, symmetric, long-standing
or slowly progressive lesions along with the presence of certain physical examina-
tion findings should prompt a consideration of other diagnoses. Pain in the absence
of erythema; pain out of proportion to the appearance of the local area; crepitus, a
rare sign that signifies gas-forming pathogens; and macular erythema followed by
diffuse epidermal exfoliation should raise concern for staphylococcal scalded skin
syndrome [6].

Diagnosis

Diagnosis is clinical and based on history [trauma, exposures, bites] as well as on
the appearance of the skin. Clinicians should look for a red, warm, edematous
plaque which has spread from a portal of entry which is usually apparent. The focus
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should include the lower legs, as they are the most common site of infection [3]. It
is often tender and painful with irregular, raised borders and significant confluent
edema surrounding the area. Vesicles, bullae, abscesses, and erosions may form in
the plaque. Lymphangitis and tender lymphadenopathy may be present.
Unfortunately, there are no gold standard diagnostic techniques to confirm the
diagnosis of cellulitis, as the indicators that are elevated in cellulitis are nonspecific
for said disease. These include an increased white count, ESR, and CRP [1]. Routine
and uncomplicated cellulitis in patients without comorbidities or complications
[fever, diabetes, immunosuppression] does not require lab testing. The presence of
accompanied systemic signs [fever, tachycardia above 100 beats/minute, and hypo-
tension with systolic pressure less than 90 mmHg] classifies the infection as com-
plicated cellulitis and further workup, including cultures, is warranted [10].

Indications for Culture

Cultures in mild cellulitis are of limited benefit. Most cases of cellulitis are noncul-
turable and those performed with needle aspiration and biopsy usually yield nega-
tive results. Therefore, cultures of blood or cutaneous aspirates, biopsies, or swabs
are not routinely recommended. If the infection is associated with purulence, a gram
stain and culture of pus from carbuncles and abscesses are recommended, but treat-
ment without these studies is still reasonable in typical cases. Patients who are at
increased risk for complicated cellulitis or have abnormal exposure history [malig-
nancy on chemotherapy, neutropenia, severe cell-mediated immunodeficiency,
immersion injuries, bites, chronic liver disease, chronic kidney disease, aquatic
injury] should be considered for blood cultures, and cultures and microscopic exam-
ination of cutaneous aspirates, punch biopsies or swabs [1, 2].

Skin surface swab cultures of chronic wounds and ulcers are commonly polymi-
crobial or colonized with MDR pathogens that are not involved in the etiology of
the underlying cellulitis. The Infectious Disease Society of America does not rec-
ommend routine swab cultures in the management of infected ulcers [1].

Ultimately, the 2014 Infectious Disease Society of America guidelines recom-
mend against performing routine blood, skin aspirate, swab, or biopsy cultures.
Instead, blood cultures are strongly recommended and tissue cultures are recom-
mended only for patients with malignancy on chemotherapy, neutropenia, severe
cell-mediated immunodeficiency, immersion injuries, and animal bites [1, 2].

Imaging

Imaging studies are not diagnostic, but can help distinguish cellulitis from more
severe forms of infection. They can also identify any drainable fluid collections,
such as abscesses. For identification of drainable pus collections, the most widely
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used modalities are ultrasound or MRI. Ultrasound detects occult abscesses, which
can help prevent unnecessary invasive procedures and provide guidance for further
imaging [1]. Point of care ultrasound in the ER is used to diagnose an occult abscess,
determine the safest route for abscess incision or drainage, and avoid complications
during abscess evacuation in either a static or dynamic manner [7]. Osteomyelitis
can complicate cellulitis and when suspected should be ruled out with MRI. MRI
and CT can also help differentiate cellulitis from necrotizing fasciitis and pyomyo-
sitis, thus preventing misdiagnosis [1].

Consult

If the diagnosis of cellulitis is unclear or there is concern for other serious condi-
tions such as necrotizing fasciitis, dermatology consult should be considered in hos-
pitalized patients. Involving dermatologists may improve diagnostic accuracy and
decrease unnecessary antibiotic use. [5]

Approach to Treatment

As discussed previously, cellulitis involves the deeper dermis and subcutaneous fat
and is most commonly implicated by Staphylococcus aureus and GAS. It can be
divided into non-purulent and purulent cellulitis and treatment is based on extent of
infection and risk factors [6]. Outpatient therapy is recommended for patients who
do not have SIRS, altered mental status, or hemodynamic instability. Hospitalization
is additionally recommended if there is concern for a deeper or necrotizing infec-
tion, for patients with poor adherence to therapy, for infection in a severely immu-
nocompromised patient, or if outpatient treatment is failing [2].

In general, treatment durations for outpatient cellulitis range from 5 to
10 days. Immunocompromised patients may require 7—14 days [1, 2]. Patient
and clinician reassessment of the clinically affected area for improvement in
pain, redness, swelling, or warmth should occur within 24-48 h of treatment
initiation. If unimproved or worsened, adjustment of antibiotic selection should
be considered for possible resistant pathogens such as MRSA or alternative
diagnoses should be sought [1].

Despite published guidelines, little evidenced-based agreement exists on a pre-
ferred antibiotic approach to cellulitis. A Cochrane review of 25 randomized con-
trolled clinical studies on the diagnosis and management of cellulitis could not
provide treatment recommendations because no two studies used the same treat-
ment regimen [1, 4]. In general, antibiotic selection is guided by commonly sus-
pected pathogens.
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Nonpurulent Cellulitis: Antibiotic Choices

In most cases of nonpurulent and uncomplicated cellulitis, narrow spectrum antibi-
otics against streptococcus and methicillin-sensitive Staphylococcus aureus remain
appropriate [1]. These include cephalexin, dicloxacillin, amoxicillin/clavulanate or
in cases of PCN allergy, the use of clindamycin [1, 2]. The recommended duration
of antimicrobial therapy is 5 days, but treatment should be extended if the infection
has not improved within this time period [2].

The presence of systemic signs of infection associated with cellulitis infec-
tions has been shown to predict failure of empirical outpatient antibiotic ther-
apy; therefore, broad spectrum antibiotics are indicated in these cases. Patients
who meet only one SIRS criteria can still initially receive oral agents for mild
cellulitis. However, patients who meet 2 or more SIRS criteria or who fail oral
agents should be considered for an intravenous regimen of cefazolin, ceftriax-
one, or, in cases of penicillin allergy, clindamycin. For patients whose cellulitis
is severe with associated penetrating trauma, evidence of MRSA infection else-
where, nasal colonization with MRSA, or history of injection drug use; vanco-
mycin or another antimicrobial effective against both MRSA and streptococci
is recommended.

In severely immunocompromised patients, broad-spectrum antimicrobial cover-
age may also be considered. Vancomycin plus either piperacillin-tazobactam or imi-
penem/meropenem is recommended as a reasonable empiric regimen for severe
infections [2]. Oral linezolid is an alternative to vancomycin in patients who cannot
receive or have a contraindication to intravenous vancomycin. Clindamycin, line-
zolid, daptomycin, or ceftaroline are also options [1, 2].

Purulent Cellulitis: Antibiotic Choices

Although gram stain and culture of pus from carbuncles and abscesses is recom-
mended by the Infectious Disease Society of America, treatment without these stud-
ies is reasonable in typical cases. For purulent cellulitis without systemic signs of
infection [mild cellulitis] and no suspicion for MRSA infection; cephalexin, diclox-
acillin, amoxicillin/clavulanate, or, in cases of penicillin allergy, clindamycin should
be considered [1]. If MRSA is suspected in these mild purulent cases, trimethoprim-
sulfamethoxazole, doxycycline, or minocycline should be used. These agents, how-
ever, do not offer adequate streptococcal coverage, and cephalexin or penicillin
should be added if culture reveals that both organisms are involved. Clindamycin or
linezolid is an option for penicillin-allergic patients. An antibiotic active against
MRSA is also recommended for patients with carbuncles or abscesses who have
failed initial antibiotic treatment or who have markedly impaired host defenses or in
patients with SIRS and hypotension [2].
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Patients with purulent cellulitis that meet a single criterion for SIRS [moderate
cellulitis] can be initially treated with the same oral agents effective for mild
disease. Patients who meet two or more criteria for SIRS should be considered for
intravenous antibiotics such as oxacillin, nafcillin, or cefazolin for suspected
methicillin-sensitive S aureus, or vancomycin, clindamycin, or linezolid for sus-
pected MRSA [1].

A 2013 Cochrane review comparing oral linezolid with intravenous vancomy-
cin for the treatment of skin and soft tissue infections demonstrated that line-
zolid had better clinical and microbiological cure rates overall [RR, 1.09 vs
1.08; 95% CI, 1.03—1.16 vs 1.01-1.16, respectively], as well as for MRSA infec-
tions [relative risk [RR], 1.09 vs 1.17; 95% CI, 1.03-1.17 vs 1.04-1.32, respec-
tively], with a 3-day-shorter length of stay, leading to overall reduced costs
despite linezolid use being more expensive [12]. However, prescribing clinicians
should be aware of the increased cost, increased incidence of serotonin syn-
drome in patients concomitantly receiving a serotonergic agent [0.24-4%], and
increased risk of thrombocytopenia with long-term use [RR, 13.06; 95% CI,
1.72-99.22] [1, 8].

In addition to antibiotic therapy, incision and drainage is the recommended treat-
ment for carbuncles and abscesses and large furuncles.

For all cases of purulent cellulitis, coverage should be narrowed according to
culture results [if available], response after 24—48 h, and given risk factors. If
symptoms are unresponsive after 24—48 h, possible pseudocellulitis or resistant or
atypical organisms should be considered. In immunocompromised patients,
numerous organisms can cause cellulitis, and broader antimicrobial coverage
should be considered for fungal, viral, and parasitic organisms in addition to bac-
teria. Early biopsy or aspiration for histologic and microbiological review should
be conducted [1].

Treatment of Recurrent Cellulitis

When recurrent disease occurs, identification and treatment of predisposing condi-
tions such as edema, obesity, eczema, venous insufficiency, and toe web space
abnormalities should be pursued to help prevent repeated infections [1, 2]. Regular
foot examinations; dry skin care; treatment of tinea pedis, onychomycosis, or other
chronic dermatoses; use of support hose and other tools for lymphedema control;
and intensive wound care for ulceration can help prevent primary and recurrent cel-
lulitis [1]. These practices should be performed as part of routine patient care and
certainly during the acute stage of cellulitis [2].

Administration of prophylactic antibiotics, such as oral penicillin or erythromy-
cin bid for 4-52 weeks, or intramuscular benzathine penicillin every 2—4 weeks,
should be considered in patients who have 3—4 episodes of cellulitis per year despite
attempts to treat or control predisposing factors. This program should be continued
so long as the predisposing factors persist [2].
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Additional Therapy

Elevation of the affected area and treatment of predisposing factors, such as edema
or underlying cutaneous disorders, are recommended [2]. Addressing predisposing
factors can also minimize risk of recurrence [1]. In lower-extremity cellulitis, clini-
cians should carefully examine the interdigital toe spaces because treating fissuring,
scaling, or maceration may eradicate colonization with pathogens and reduce the
incidence of recurrent infection [2]. For patients with recurrent MRSA skin infec-
tions, topical antibiotics such as mupirocin have been prescribed to decolonize car-
riers of the bacteria to reduce further infections [11]. Trials have demonstrated that
the use of intranasal mupirocin along with an antimicrobial body wash such as
chlorhexidine has significantly reduced the number of recurrent staphylococcal skin
infections; however, there is concern for the development of antibiotic resistance in
the near future [11].

New Emerging Treatments

The high cost of lengthy treatments for skin infections has driven research towards
finding new treatments. Tedizolid, a novel oxazolidinone with gram-positive activ-
ity including MRSA, is promising because it can be administered daily in oral or
intravenous forms [6, 13, 14]. The lipoglycopeptide class of antibiotics [telavancin,
dalbavancin, and oritavancin] have recently been introduced as options to treat skin
and soft tissue infections, including MRSA cellulitis, with some requiring less fre-
quent dosing than typical antibiotics [6, 13, 14]. Telavancin has been evaluated in
several trials and has been shown to be noninferior to vancomycin with less frequent
dosing [14].

However, prescribing clinicians should be aware of the observed renal dys-
function that occurs with telavancin and should use with caution in patients with
previous renal conditions [14]. Dalbavancin, a second-generation lipoglycopep-
tide that covers MRSA, can be administered as infrequently as once weekly [13,
14]. This once weekly dalbavancin has been shown to be noninferior to a course
of twice daily IV vancomycin followed by oral linezolid in two double-blinded
randomized controlled trials [9]. Oritavancin has proven to be the most novel of
the lipoglycopeptides with a trial that has shown that a single dose is as effective
as twice-daily intravenous vancomycin [9]. In this randomized double blind trial,
475 patients received one dose of 1200 mg of oritavancin and 479 patients received
IV vancomycin twice a day for seven to 10 days; all for treatment of an acute
bacterial skin infection. Clinical cure was achieved in 79.6% of oritavancin par-
ticipants versus 80.0% in the vancomycin group [9]. These new emerging treat-
ments have the potential to increase patient adherence to treatment and decrease
healthcare spending associated with high readmission rates and lengthy hospital
stays.
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Key Points

e Cellulitis is a common problem in the United States and there is a rising inci-
dence in hospital readmission rates from misdiagnosis. Guidelines on diagnosis
and treatment of cellulitis can help reduce readmissions and cut down on health-
care spending.

e The clinical presentation and its similarities to other common conditions make
misdiagnosis fairly common. Stasis dermatitis is the most common mimic of
cellulitis as it also presents as a poorly demarcated area of erythema; however, it
is usually bilateral in nature. Other common differentials include hematoma and
gout. Necrotizing fasciitis also has a similar presentation and must be recognized
immediately as it has a high mortality rate.

e Antibiotic selection can be determined by the presence of purulence. Non-
purulent cellulitis can be treated with narrow spectrum antibiotics against strep-
tococcus and methicillin sensitive Staphylococcus aureus. In cases of purulent
cellulitis, MRSA should be suspected and antibiotic coverage should account for
it.

e Systemic signs have been shown to predict outpatient failure and in these cases,
broad spectrum antibiotics should be used. If only one SIRS criteria is present,
oral antibiotics can still be used. If two or more SIRS criteria is met, intravenous
antibiotics should be considered,

e New emerging treatments have been developed to help increase patient compli-
ance. The lipoglycopeptide class of antibiotics have been shown to be non-
inferior to present treatment yet require less dosing. Oritavancin has been shown
to be effective for cellulitis infections with just a single dose.
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Chapter 7
An In-depth Look into the Management
and Treatment of Delirium

Scott M. Fiedler and David J. Houghton

Introduction

Delirium is defined as an acute confusional state, exemplified by fluctuating altera-
tions in mental status, attention, and cognition. Delirium develops in predisposed
people with underlying conditions or precipitated by insults [1] (Table 7.1). Delirium
can be conceptualized as an acute brain failure, analogous to an acute kidney injury or
acute heart failure, whereas dementia can be thought of as chronic brain failure, simi-
lar to CHF or COPD [2]. The development of delirium signals poor cognitive reserve
and may not be as reversible as previously thought [2, 3]. A growing amount of evi-
dence suggests an incident of delirium may cause permanent cognitive damage and
accelerated cognitive decline, analogous to acute heart failure leading to CHF [2—4].

Delirium Subtypes

Delirium can be broken down into four distinct subtypes based on clinical fea-
tures. These four subtypes include hypoactive, hyperactive, mixed, and subsyn-
dromal delirium. Hypoactive delirium is typically found more commonly in
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Table 7.1 Assessment and management of suspected delirium

Assessment

Actions

History

Check baseline cognitive function and recent (within past
2 weeks) changes in mental status (e.g., family, staff)

Recent changes in disorder, new diagnoses, complete
review of systems

Review all current drugs (including over-the-counter and
herbal preparations); pay special attention to new drugs and
drug interactions

Review alcohol and sedative use

Assess for pain and discomfort (e.g., urinary retention,
constipation, thirst)

Vital signs

Measure temperature, oxygen saturation, fingerstick
glucose concentration

Take postural vital signs as needed

Physical and neurological
examination

Search for signs of occult infection, dehydration, acute
abdominal pain, deep vein thrombosis, other acute illness;
assess for sensory impairments

Search for focal neurological changes and meningeal signs

Targeted laboratory assessment
(selected tests based on clues
from history and physical)?

Consider full blood count; urinalysis; measurement of
concentrations of electrolytes, calcium, and glucose;
measurement of renal, liver, and thyroid function; taking
cultures of urine, blood, sputum; measurement of drug
concentrations; measurement of concentrations of ammonia,
vitamin B12, and cortisol measure arterial blood gas

Do electrocardiography

Chest radiography

Lumbar puncture should be reserved for assessment of
fever with headache and meningeal signs or suspicion of
encephalitis

Targeted neuroimaging (selected
patients)

Assess focal neurological changes (stroke can present as
delirium)

Test for suspected encephalitis (for temporal lobe changes)

Assess patients with histories or signs of head trauma

Electroencephalography (selected
patients)

Assess for occult seizures

Differentiate psychiatric disorder from delirium

Management

Drug adjustments

Reduce or remove psychoactive drugs (e.g.,
anticholinergics, sedatives or hypnotics, opioids); lower
dosages; avoid as required dosing

Substitute less toxic alternatives

Use non-pharmacological approaches for sleep and anxiety,
including music, massage, relaxation techniques

Address acute medical issues

Treat problems identified in work-up (e.g., infection,
metabolic disorders)

Maintain hydration and nutrition

Treat hypoxia

(continued)
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Table 7.1 (continued)

Assessment Actions
Reorientation strategies Encourage family involvement; use companions
as needed

Address sensory impairment; provide eyeglasses, hearing
aids, interpreters

Maintain safe mobility Avoid use of physical restraints, tethers, and bed alarms

Ambulate patient at least three times per day; active
range-of-motion

Encourage self-care and regular communication

Normalize sleep—wake cycle Discourage napping and encourage exposure to bright light
during the day

Try to provide uninterrupted period for sleep at night

Provide non-pharmacological sleep protocol and quiet
room at night with low level lighting

Pharmacological management Reserve for patients with severe agitation that interrupts
essential treatment (e.g., intubation) or severe psychotic
symptoms

Consider low dose neuroleptics and titrate until effect
achieved

“Not all of these tests should be done in all patients; rather, specific tests should be guided by his-
tory, physical examination, and previous results

hospice and palliative care patients and is associated with the worst outcomes [2,
5, 6]. Hyperactive delirium is characterized by significant agitation and is the easi-
est to recognize among the delirium subtypes [7]. Mixed delirium fluctuates
between hyperactive and hypoactive subtypes and is the most commonly diag-
nosed type of delirium [6]. Lastly, subsyndromal delirium is characterized as hav-
ing persistent delirium symptoms yet failing to meet diagnostic criteria for
delirium [8].

Features of hypoactive delirium include poor concentration, slowed responses or
speech, decreased mobility, decreased movements, lethargy, apathy, and withdrawal
[6, 9]. In addition to the difficult nature of recognizing features of hypoactive delir-
ium, many of the symptoms can be readily attributed to other causes (e.g., feature of
disease condition, severe fatigue, preexisting dementia, medications, depression),
resulting in under recognition and non-detection rates ranging from 33 to 66% [6-8,
10-14]. Additionally, differentiating delirium from depression requires collateral
history from family or caretakers. Delirium is characterized by an acute onset,
whereas depressive symptoms must be present for weeks to reach diagnostic crite-
ria. Depressive symptoms such as low mood, anhedonia, feelings of worthlessness,
and suicidal ideation were found in more than half of delirium patients in one study
and cannot be reliably used to differentiate the two conditions [10]. However, one
study found disorientation to time (OR 4.4, 95% CI 1.7-11.1) and place (OR 3.8,
95% CI 1.7-8.2) at admission correctly identified delirium at inpatient follow-up in
over 88% of subjects [15]. Moreover, the most commonly used instruments to
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assess delirium severity have a larger proportion of hyperactive symptoms in their
cumulative scores; solely relying on a single measure, such as the confusion assess-
ment method (CAM), may result in missed cases of hypoactive delirium [2, 6, 16].
In light of the symptomatology of hypoactive delirium, patients are more likely to
experience decubitus ulcers and nosocomial infections. Studies also show hypoac-
tive delirium is associated with metabolic disorders, organ failure, and benzodiaze-
pines [12]. These associations provide a likely explanation for why hypoactive
delirium is more commonly found in hospice and palliative care settings with a
prevalence ranging from 20 to 83% [6, 12]. Hypoactive delirium is also more com-
mon in the elderly and is associated with the poorest outcomes [2, 5].

Conversely, hyperactive delirium is the “classic” picture of delirium character-
ized by significant agitation, sympathetic arousal, hypervigilance, restlessness,
attempts to remove lines and catheters, irritability, combativeness, wandering, dis-
tractibility, and tangentiality [6-8]. As a result, these patients are more likely to
experience falls compared to other subtypes of delirium. The demographics for
hyperactive delirium also differs from their hypoactive counterparts and is more
commonly seen in alcohol withdrawal and substance intoxication [12].

Mixed delirium, as the name suggests, vacillates between hyper- and hypoactive
subtypes of delirium and is the most commonly diagnosed subtype of delirium; pre-
sumably because the fluctuating change in mental status reminds practitioners of
delirium [6]. Mixed delirium is also associated with deficits in orientation to time and
place at admission, but there is no particular association with preexisting cognitive
impairment [15]. Mixed delirium also seems to share more in common with hypoac-
tive delirium with respect to outcomes. One study examining associations between
delirium and mortality in terminally ill patients found a significant association
between mixed delirium and shorter survival compared to hyperactive delirium [17].

Alternatively, emerging evidence suggests a fourth subtype of delirium exists
called subsyndromal delirium and indicates the possibility there exists a spectrum of
delirium ranging from normal to frank delirium [8]. In subsyndromal delirium,
patients experience >1 symptom of delirium, such as deficits in cognition or atten-
tion, restlessness, anxiety, irritability, or hypersensitivity to stimuli, but they never
reach diagnostic criteria as defined by the DSM-V [8, 18]. Although these patients fail
to meet diagnostic criteria, they still experience worse outcomes compared to their
unaffected counterparts [8]. As evidence accumulates, it is becoming apparent that
delirium may not be as transient and reversible as previously thought [3]. Only 40%
of patients experience complete resolution of symptoms by discharge. The remainder
experience partial resolution of symptoms, which no longer qualify for a diagnosis of
delirium, or no resolution of symptoms at 6- and 12-month follow-up [19-21].

Incidence, Prevalence, and Significance

Regardless of subtype, epidemiologic studies found delirium to be the most com-
mon complication of hospitalized elderly patients with 30—40% of cases being pre-
ventable [2, 21]. For hospital inpatients, the prevalence of delirium ranges from 11
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to 42%; however, the prevalence of delirium at admission was 10-30% and was
more common than the development of delirium during hospitalization [21, 22].
Other studies have found 7-9.6% of patients >65 have delirium on presentation to
the ED, with the highest prevalence in frail elderly patients and those arriving from
nursing homes; 60% and 40% respectively [2, 22]. Although these numbers are
impressive, the prevalence of delirium in other acute care settings with sicker
patients is even higher. More than 50% of elderly patients admitted to the ICU have
delirium and delirium can be found in 80% of all ICU patients [8, 23]. Similarly, as
high as 50% of postoperative elderly patients are diagnosed with delirium and the
incidence of delirium varies depending on the procedure [24, 25].

Experiencing an incident of delirium itself is not without consequences. A single
episode conveys an increased risk of mortality, institutionalization, permanent cog-
nitive decline and dementia, with dementia patients experiencing the worst out-
comes [2—4, 6, 20, 21, 26, 27]. Delirium lasting as short as 2-3 days confers these
risks, with longer durations associated with poorer outcomes [2, 6, 20]. However,
despite this association, other studies have shown the risk of death and institutional-
ization is independent of the duration of delirium, signifying that delirium as short
as 1 day confers an increased risk for these outcomes [27].

ICU patients who develop delirium have a 2—4 times increased risk of mortality
compared to their non-delirious counterparts. Similarly, hospital inpatients experi-
ence a 1.5 times increased risk [2]. The highest mortality risk is reserved for patients
who arrive to the hospital or leave the hospital with delirium. Patients presenting to
the ED with preexisting delirium experience a 70% increased risk of mortality at
6 months [2]. Similarly, patients who are discharged from the hospital to post-acute
care settings in an unresolved delirious state experience both a fivefold increased
risk in mortality at 6 months and an increased risk of institutionalization [2, 28].
Presumably, these findings can be explained by the fact that the sickest patients or
elderly with poor cognitive reserve are more likely to succumb to delirium. However,
studies have shown delirium is an independent risk factor for mortality and institu-
tionalization, regardless of preexisting dementia, nursing home residence, age, sex,
ethnicity, comorbid illnesses, or illness severity [27]. The most widely accepted
explanation for this is that frail elderly patients, with poor cognitive reserve, need
only minor insults to push them into delirium while young healthy patients, with
robust cognitive reserve, need major insults to precipitate delirium. The magnitude
of these insults may be associated with poorer long-term outcomes [2] (Fig. 7.1).

Many studies have shown delirium to be an independent risk factor for the devel-
opment of dementia. It is also associated with an accelerated rate of cognitive
decline over the ensuing 5 years with significantly worse global cognition and exec-
utive functioning [2—4, 6, 20, 21, 26, 27]. Accumulating evidence from a range of
studies, including epidemiologic, neuropathological, and preclinical animal studies,
suggests delirium results in permanent cognitive damage that differs from tradi-
tional dementia pathologies [2, 3, 26].

Davis et al. [26] performed a neuropathological, retrospective population based
study of more than 500 patients to investigate the link between delirium and dementia.
Interestingly, neuropathological correlates of dementia (e.g., neurofibrillary tau, amy-
loid burden, APOE, variants, vascular lesions, a-synuclein, and substantia nigra loss)
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Predisposing factors or vulnerability Precipitating factors or insults
High vulnerability Noxious insult
Low vulnerability Less noxious insult

Fig. 7.1 Multifactorial model of delirium in older people. Onset of delirium is dependent on a
complex interaction between the patient’s baseline vulnerability (predisposing factors) at admis-
sion and precipitating factors or noxious insults occurring during hospital admission. Adapted
from Inouye and Charpentier [29] by permission of the Journal of the American Medical
Association

were strongest in dementia patients who had never experienced an episode of delirium.
Dementia patients who had previously experienced delirium showed no significant
association with these pathologies. It’s important to note that the study was underpow-
ered to detect an association, if it did exist; however, this brings up the possibility that
dementia arising from delirium may result from alternative mechanisms of neuronal
damage than traditional dementias [26]. Given the association between delirium and
dementia and evidence suggesting delirium may result in organic insult to the brain, it
prompts a new question. Are subsyndromal forms of delirium actually new cognitive
baselines more consistent with new onset dementia than lingering delirium [3]?

In addition to patient morbidity from delirium, the healthcare system as a whole
suffers the increased costs directly attributable to delirium [2, 12, 21, 30-32]. Not
only does delirium complicate patient care by increasing the number of tests ordered
in an attempt to determine the underlying etiology, but also predisposes patients to
iatrogenic complications arising from those investigations ([6] intro story). As a
result, delirious patients on average experience an 8-day increased length of stay
[21]. The estimated monetary costs directly attributable to delirium was $164 billion
annually in 2011 and the projected savings from decreasing incident delirium is
estimated to be $16 billion per year in a 2015 study [2, 30, 31].

Risk Factors

Because the brain is a complex organ, understanding the complex interplay between
various risk factors for acute brain failure is equally vexing. In general, risk factors
for delirium can be categorized into predisposing and precipitating factors (Table 7.2).
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Table 7.2 Summary of risk factors for delirium

Predisposing factors

Precipitating factors

Delirium-inducing medications

Comorbidities Acute insults High risk
Alcoholism Dehydration Anticholinergics (e.g., antihistamines,
muscle relaxants, antipsychotics)
Chronic pain Fracture Benzodiazepines
History of baseline Hypoxia Dopamine agonists
lung, liver, kidney,
heart, or brain disease
Terminal illness Infection Meperidine (Demerol)

Demographic factors

Ischemia (e.g.,
cerebral, cardiac)

Moderate to low risk

Age older than 65 years Medications Antibiotics (e.g., quinolones,
antimalarials, isoniazid, linezolid
[Zyvox], macrolides)

Male sex Metabolic Anticonvulsants

derangement
Geriatric syndromes Poor nutrition Antidizziness agents

Dementia Severe illness Antiemetics

Depression Shock Antihypertensives (e.g., beta blockers,
clonidine [Catapres])

Elder abuse Surgery Antivirals (e.g., acyclovir [Zovirax],
interferon)

Falls Uncontrolled pain Corticosteroids

History of delirium

Urinary or stool

Low-potency antihistamines (e.g.,

retention histamine H, blockers, urinary and
gastrointestinal antispasmodics)
Malnutrition Environmental Metoclopramide (Reglan)
exposures
Polypharmacy Intensive care unit Narcotics other than meperidine

setting

Pressure ulcers

Sleep deprivation

Nonsteroidal anti-inflammatory drugs

Sensory impairment

Tethers

Sedatives/hypnotics

Premorbid state

Tricyclic antidepressants

Inactivity

Poor functional status

Social isolation

Information from Refs. [4, 5, 25, 33]

Predisposing risk factors are preexisting, non-modifiable conditions that contrib-
ute to poor cognitive reserve and predispose a patient to delirium. Precipitating
factors are modifiable insults experienced by an individual which provoke delirium
and occur in all patient settings [22]. Previous studies have suggested that no single
risk factor results in delirium, but rather a combination of risk factors may interact
to incite delirium [22]. Predictive models have been generated and validated in pre-
dicting delirium in elderly medical inpatients and can be used to risk stratify patients
into high, intermediate, and low risk categories on admission [6, 22, 34] (Table 7.3).
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Table 7.3 Predictive model for the risk of delirium in hospitalized older patients

Risk factor Points
Cognitive impairment (inability to think, concentrate, reason, remember, formulate 1
ideas)

Elevated blood urea nitrogen/serum creatinine ratio (greater than 18) 1
Severe illness (APACHE score greater than 16, or nurse rating of severe) 1
Vision impairment (corrected near vision worse than 20/70 in both eyes) 1

Interpretation: O points = low risk (10% chance of developing delirium); 1 or 2 points = intermedi-
ate risk (25% chance of developing delirium); 3 or 4 points = high risk (80% chance of developing
delirium)

APACHE acute physiology and chronic health evaluation (http://clincalc.com/lcuMortality/
APACHEIIaspx)

Information from Ref. [1]

Management

Because the pathophysiology of delirium or the complex multifactorial interplay
between risk factors is not fully understood, it seems intuitive that an effective
approach to delirium must be equally broad and multifaceted [2, 35]. This requires
multicomponent non-pharmacological interventions targeting various risk factors,
as well as pharmacological interventions aimed at correcting the various neurotrans-
mitter derangements implicated in the complex pathophysiology of delirium [22].

The current approach to managing delirium involves screening individuals using
validated prediction models, early recognition of patients with delirium, and initia-
tion of symptomatic and supportive measures while investigating for potential
underlying causes [2, 6, 9]. The first task is determining who should be assessed for
delirium at presentation and regularly throughout their hospital stay. Two models
exist for risk stratifying patients and have overlapping features.

The first model, developed by Inouye et al. [34] and modified by Kalish et al. [6]
in Table 7.3 has been previously validated. The second model is a part of the UK
National Institute for Health and Clinical Excellence (NICE) 2010 guidelines for
delirium and is based on 4 risk factors: (1) age 65 or older, (2) past or present cogni-
tive impairment and/or dementia (must confirm with standardized measures), (3)
current hip fracture, and (4) severe illness defined as any condition that is currently
deteriorating or has the potential to deteriorate. According to the NICE [9] guide-
lines, the presence of any one of these four risk factors places the patient at high risk
and should be regularly assessed for delirium throughout their stay.

Once patients have been risk stratified, patients who are deemed high risk should
be assessed for delirium within 24 h of admission and throughout their hospital stay
using the patient’s history from an informed observer (e.g., family, caregiver, staff)
and a bedside cognitive assessment (e.g., CAM) [2, 6, 9]. CAM is the most effective
tool for identifying delirium, both at presentation and throughout hospital admis-
sion, and has a sensitivity of 94% and specificity of 89% [6, 16]. However, a high
index of clinical suspicion must be maintained for these patients because solely
relying on CAM may miss hypoactive cases of delirium. As stated previously,
hypoactive delirium is more common in elderly persons and associated with the
poorest outcomes [2, 5, 6]. If the patient undergoing assessment is lethargic
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(i.e., can’t complete an interview), it should be assumed they are delirious until
proven otherwise [2].

Performing initial assessments is crucial to the management of delirium because
it establishes the patient’s baseline mental status and allows recognition of fluctua-
tions in cognition and other features of delirium that may arise during hospitaliza-
tion [2, 6]. Moreover, many features of delirium overlap with dementia and bedside
cognitive assessments cannot distinguish between the two since they only differ in
acuity of mental status change. Only an accurate history can differentiate delirium
from dementia and this is critical since preexisting cognitive impairment or demen-
tia is the strongest risk factor for developing delirium [3, 22, 32].

Once the diagnosis of delirium has been made, the next step is to determine the
underlying cause and begin appropriate investigations [2, 6, 9] (Table 7.4; Fig. 7.1).
The patient’s chief complaint, medical history, and physical exam should guide
clinical investigations because an unguided workup will likely result in low yields
[2]. Basic workup includes vitals, blood sugar, electrolytes, complete blood count,
hepatic and renal panels, urinalysis, and electrocardiogram, with any additional
diagnostic tests individualized to the patient [2, 6].

EEG has poor sensitivity and specificity for diagnosing delirium; however, dif-
fuse slowing with increased theta and delta activity is characteristic of delirium.
EEG background rhythm organization correlates with delirium severity. EEG is not
useful for distinguishing between subtypes of delirium, but it may help diagnose
non-convulsive status epilepticus (NCSE) or differentiate between psychogenic and
organic causes of altered mental status [2].

Brain imaging with non-contrast CT or MRI is generally not indicated and low
yield in non-select patients. Results are unrevealing in 98% of patients with preex-
isting dementia in the absence of focal deficits and in delirious patients with a previ-
ously identified cause for their delirium [2, 36, 37]. The strongest indication to order
neuroimaging in patients with altered mental status is the presence of focal neuro-
logical deficits because stroke and intracranial hemorrhage may present as delirium
[2, 36, 37]. Other indications include patients with a recent history of fall or signs
of fall, recent head trauma, fever with suspicion for encephalitis, or depressed con-
sciousness without an identifiable cause. Lumbar puncture should be reserved for
patients with suspected CNS infections or subarachnoid hemorrhage, and may be
useful in cases of persistent delirium when no cause can be identified [2].

Treatment

During the search for an etiology, initiation of first line treatment with supportive
care, multicomponent non-pharmacologic interventions, and complication preven-
tion should be initiated [6] (Table 7.4). The purpose of multicomponent interven-
tions is to focus on changing the modifiable risk factors of the patient and care
should be individualized to each patient [9]. Current recommendations advocate for
multicomponent interventions to be implemented by a trained interdisciplinary
team [2, 5, 6, 9]. Patient medications should be reviewed and the only pharmaco-
logical aspect of multicomponent interventions is adequate pain control, which may
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Table 7.4 Interventions to prevent and treat delirium

S.M. Fiedler and D.J. Houghton

Cognitive impairments or disorientation

Infection

Provide consistency in health care by limiting the
number of staff and minimizing turnover

Assess for and treat infection

Provide appropriate lighting and clear signage

Avoid unnecessary
catheterization

Provide a working/accurate clock and up-to-date
calendar in patient’s room

Implement infection control

Orient and reorient patients by explaining where
they are, who they are, and the clinician’s role in their
health care

Pain

Introduce cognitively stimulating activities

Continually assess for verbal
and nonverbal signs of pain

Encourage/facilitate regular visits from family and
friends

Initiate and reevaluate for
appropriate pain management

Provide one-on-one care, if needed

Avoid as-needed orders and
consider using stop/hold orders

Dehydration/constipation

Poor nutrition

Encourage patient to drink adequate fluids

Provide adequate
supplementation between meals,
and culturally sensitive meal
choices

Consider subcutaneous or intravenous fluids (to
ensure adequate fluid intake and prevent dehydration)
if the patient is unable to adequately hydrate by mouth

Encourage presence of family
members at meal times

Consult specialists if patient has comorbidities that
would affect fluid balance (e.g., congestive heart
failure, chronic kidney disease)

Ensure patient has dentures
that fit properly (if needed)

Hypoxia

Sensory impairment

Assess for hypoxia

Ensure hearing and visual aids
are available and in proper
working condition

Optimize oxygen saturation as appropriate

Sleep

Immobility or limited mobility

Promote good sleep patterns

Encourage early mobilization and active range-of-
motion exercises

Avoid nursing or medical
procedures during sleeping hours

Schedule medication rounds to
avoid sleep disturbances

Reduce noise to a minimum
during sleep periods

Ensure proper and predictable
sleep—wake cycles and avoid the

patient napping

Information from Refs. [28, 32, 33, 36]

include the use of narcotics. Although narcotics may precipitate delirium, uncon-
trolled pain may also provoke delirium so the decision is ultimately based on clini-
caljudgement[6,9]. Despite the accepted practice standard to initiate multicomponent
interventions, evidence to date remains inconclusive these interventions are effective
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in treating delirium; however, they may be initiated regardless because these inter-
ventions are analogous to good basic medical care [22, 35, 38].

Currently, there is no convincing evidence that pharmacological interventions
intended to treat symptoms of delirium are effective or have any impact on mortality,
ICU admission rate, complications, or length of stay [2, 9, 22, 35]. The symptoms of
hyperactive delirium often attract the attention of medical personnel, leading to the
prescription of antipsychotics and benzodiazepines to control these bothersome symp-
toms [39]. However, it is likely this only serves to transform their hyperactive delirium
into hypoactive delirium (which is then not measured), thereby effectively treating
their symptoms [2, 35]. This likely explains why the general consensus and expert
opinion is to use antipsychotic medications to control symptoms of delirium [2, 40].

The first line treatment for agitated patients is nonpharmacological behavioral
interventions [2, 5, 9]. This includes interventions in (Tables 7.4 and 7.5; Fig. 7.2)
and using verbal and non-verbal techniques to de-escalate the situation [9, 41]. It is
important to address any underlying triggers for aggression, such as excessive
nighttime blood draws or uncontrolled pain, and best practice guidelines recom-
mend avoiding the use of physical restraints at all costs [2, 3, 6, 9]. Physical restraints
may worsen agitation and are not only a risk factor for delirium in itself, but also
impair mobility and increase the risk for pressure ulcers among other complications
[2,3,5,6,9, 22,34, 42].

If these interventions have failed, then pharmacological options be considered
and restricted to patients who pose a substantial threat to themselves or others [2,
5, 9]. Hallucinations and delusions themselves are not indications for antipsychot-
ics and should only be used if they become extremely distressing to the patient or
interfere with care [2]. Guidelines recommend starting at the lowest dose and slowly
titrating to the lowest effective dose, with treatment lasting less than 1 week if pos-

Table 7.5 DSM-5 diagnostic criteria for delirium

A. A disturbance in attention (i.e., reduced ability to direct, focus, sustain, and shift attention)
and awareness (reduced orientation to the environment)

B. The disturbance develops over a short period of time (usually hours to a few days), represents
a change from baseline attention and awareness, and tends to fluctuate in severity during the
course of a day

C. An additional disturbance in cognition (e.g., memory deficit, disorientation, language,
visuospatial ability, or perception)

D. The disturbances in criteria A and C are not explained by another preexisting, established, or
evolving neurocognitive disorder and do not occur in the context of a severely reduced level
of arousal, such as coma

E. There is evidence from the history, physical examination, or laboratory findings that the
disturbance is a direct physiological consequence of another medical condition, substance
intoxication or withdrawal (i.e., due to a drug of abuse or to a medication), or exposure to a
toxin, or is due to multiple etiologies

D5M-5 Diagnostic and statistical manual of mental disorders, 5th ed

Reprinted with permission from American Psychiatric Association. Diagnostic and statistical man-
ual of mental disorders. 5th ed. Washington, DC: American Psychiatric Association; Copyright
2013:596. All rights reserved
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Fig. 7.2 Treating delirium

sible. Once medication has been initiated, daily assessments must be made to deter-
mine the soonest possible time to discontinue therapy [5, 9]. Conventionally,
haloperidol has been the drug of choice for this indication but there is no good data
to guide selection of an antipsychotic agent [6]. Studies have shown haloperidol,
quetiapine, and ziprasidone did not have higher rates of delirium resolution com-
pared to placebo and recent data for olanzapine suggests it may actually increase
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the duration and severity of delirium [2, 33, 39, 43, 44]. Alternatively, other
medications such as benzodiazepines may be considered for agitated patients, but
the American Geriatric Society does not recommend using benzodiazepines as first
line treatment for agitated patients unless there are other indications (e.g., alcohol
withdrawal) [5].

Prevention

Given the adverse outcomes, increased costs, and ineffective treatment for delirium
once it develops, much of the recent literature has shifted to focus on prevention
rather than treatment [22]. An overwhelming amount of data supports the utility and
efficacy of multicomponent interventions targeted towards modifying evidence
based risk factors and the widest used model is the Hospital Elder Life Program
(HELP) ([2, 5, 9, 22, 30, 38, 42]).

The HELP program focuses on six risk factors for delirium (see Table 7.6) and
was originally designed to address the full spectrum of geriatric issues and iatro-
genic problems that contribute to cognitive and functional decline during hospital-
ization of the elderly (Inouye 2000). HELP interventions are implemented by a
trained interdisciplinary team, which includes specially trained geriatric Elder Life
Specialist nurses and trained volunteers. They are designed to integrate into existing
hospital frameworks without the addition of a geriatric consultation service (Inouye
2000). More than 200 hospitals have adopted the program worldwide and each insti-
tution is encouraged to make individual adaptations respective to their unique

healthcare settings [2].

The HELP program, which consists of multicomponent non-pharmacologic
interventions, is the only intervention which has repeatedly proven effective in pre-
venting delirium across medical and surgical wards and is not affected by preexist-
ing dementia [22, 42]. HELP also decreases the odds of falling and studies estimate
HELP interventions prevent 4.26 falls per 1000 patient days, saving $9000 per
patient year [2, 30].

Despite the promise of multicomponent interventions in the prevention of delir-
ium, the evidence to date does not support the effectiveness of these interventions
for the treatment of delirium [38]. Multiple studies have shown multicomponent
interventions have no impact on hospital length of stay, likelihood of return to inde-
pendent living, duration of delirium, institutionalization or mortality (either in-
patient or at 12-months) [22, 38, 42]. However, a recent Cochrane review found the
evidence for some of these findings remains inconclusive as a result of significant
heterogeneity across studies due to the un-blinded nature of the intervention,
unequal prevalence of dementia between groups, and imprecise results, calling for
a need for more research [22]. Similarly, there is not enough evidence to assess the
relative contribution of each individual intervention to the overall effectiveness of
multicomponent interventional therapy [38].
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Table 7.6 Risk factors and interventions

Risk factor Type of intervention

Cognitive impairment Use reality orientation and cognitive stimulating activities [40]

Vision/hearing impairment | Ensure patient has his/her eyeglasses, hearing aids

Immobilization Get patient moving

Avoid restraints

Dehydration Identify dehydration early and replace lost fluids

Psychoactive medication Use nonpharmacologic methods to treat anxiety and sleeplessness
use

Sleep deprivation Employ noise reduction strategies, and prevent day and night
reversal with good sleep hygiene

Source: http://www.the-hospitalist.org/wp-content/uploads/2015/10/TH_1015_pg22e.png

In addition to multicomponent interventions, studies have also assessed ways to
decrease incidence of perioperative delirium by employing bispectral index (BIS)
monitoring during anesthesia and lighter sedation with surgery [45-47]. There is
moderate quality evidence that BIS-guided anesthesia not only decreases incident
cases of delirium, but also decreases hospital length of stay and improves cognitive
outcomes at 7 days and 3 months [5, 22]. Consistent with this, the American
Geriatric Society has adopted BIS-guided anesthesia for elderly patients as a part of
their recommended guidelines for preventing postoperative delirium. Light propo-
fol sedation during surgery has shown similar results. However, there are serious
concerns regarding inadequate sedation such as intraoperative recall by patients,
patient movement during a critical point of the surgery, and excessive sympathetic
stimulation leading to tachycardia and hypertension. As a result, the American
Geriatric Society has refrained from making any practice recommendations [5, 22].

Pharmacologic prevention strategies have also been studied to assess their
efficacy in preventing delirium but the overall body of evidence remains limited
secondary to poor study design, heterogeneity, failure to screen for delirium at base-
line, and exclusion of dementia patients from studies [22]. Due to the similar char-
acteristics between dementia and delirium, many studies exclude patients with
preexisting dementia to facilitate accurate diagnoses of delirium. However, this may
skew results since the prevalence of delirium is higher in this population and associ-
ated with poorer outcomes. This conceivably limits the generalizability of these
studies, since the study samples are not representative of the actual population of
elderly adults who experience delirium [22, 35]. Moreover, a significant portion of
studies failed to screen for delirium at baseline. Given that almost 10% of elderly
patients present to the hospital with preexisting delirium, failure to screen for delir-
ium at intake may have prevented statistical significance in these studies (an inter-
vention cannot have an impact on preventing delirium if the outcome was already
present but not measured) [22]. As a result, more evidence is needed before guide-
lines can be recommended to influence practice [5, 9, 22]. In spite of this, an over-
view of various drug interventions has been included for completeness.
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Prevention studies for typical and atypical antipsychotics are inconclusive and
study outcomes are inconsistent with conflicting results [22]. There is no clear
evidence that antipsychotics, as a class of medications, are effective in prevent-
ing delirium [5, 9, 22]. Moderate quality evidence exists for olanzapine decreas-
ing incident cases of delirium. However, it may also worsen the severity and
duration of delirium and requires more evidence before recommendations are
made [22].

Donepezil has inconsistent results for preventing delirium, but some of these
studies have been underpowered. Additionally, very low quality evidence suggests
donepezil may decrease the severity of delirium and length of stay [22, 29].
Alternatively, studies with rivastigmine have shown it may increase mortality and
duration of delirium [2].

Studies examining the effects of melatonin (i.e., ramelteon) have very low qual-
ity evidence demonstrating no clear benefit for prevention or limiting severity of
delirium, and stronger evidence suggests it has no effect on duration of delirium or
length of stay [22]. One study evaluating citicoline, which is believed to stabilize
cell membranes and scavenge free radicals, found no evidence it was effective in
preventing delirium [22, 48]. Other studies examining methylprednisolone in high
risk patients undergoing cardiopulmonary bypass found no effect on the incidence
of delirium, length of stay, or 30-day mortality [22, 49].

Lastly, multiple studies have assessed opioid sparing measures as a means to
prevent postoperative delirium but the evidence remains inconclusive [22]. Studies
examining gabapentinoids (i.e., gabapentin and pregabalin) as adjunctive therapy
were limited to single studies or small sample sizes, and the host of studies which
have examined pregabalin for postoperative pain did not assess for delirium specifi-
cally [22, 50, 51]. A small study examined the use of adjunctive ketamine for post-
operative pain management and found ketamine was associated with an increased
incidence of delirium. However, the evidence is inconclusive and deemed very low
quality evidence by a Cochrane review [22, 52].

Another limited study assessed the effects of intrathecal morphine compared
to PCA but failed to show any clear evidence of benefit [22, 53]. A small study
assessed parecoxib adjunctive treatment compared to morphine and placebo
(i.e., no more pain treatment) and showed a decreased incidence of delirium in
the parecoxib group but the methodological limitations hinder the usefulness of
these findings [22, 54]. Conversely, a study with moderate quality evidence
examined the utility of regional anesthetic pain control versus an opioid based
regimen for pain in patients with hip fractures and found fascia ilia compart-
ment block (FICB) decreased the incidence of delirium [7, 22]. Consistent with
the heterogeneous findings of these studies, the American Geriatric Society
recommends optimization of postoperative pain with preferably non-opioid
regimens for elderly patients, but does not specify which medications to use
other than regional anesthetic blocks by healthcare professionals trained in the
procedure [5].
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Conclusion

Traditionally, prevention and treatment of delirium has been based on expert opin-
ion rather than empirical data. But as evidence accumulates, the approach to delir-
ium is shifting to prevention rather than treatment, as an effective “cure” for
delirium does not exist [35]. The only strong evidence for preventing delirium to
date are multicomponent interventions, the most popular of which is the HELP
program [22].

Central to the HELP program is a holistic, patient-centered approach, which
strives to create a therapeutic environment for the patient. Some argue HELP inter-
ventions have merely operationalized elements of good basic medical care that all
patients should be receiving in the first place [35]. Although these interventions
have yet to be proven effective in the treatment of delirium, consensus still favors a
multifaceted approach to address the complex multifactorial etiologies of delirium
[2, 35].

The overall body of evidence does not support the use of antipsychotics for the
prevention of delirium in non-ICU hospitalized patients but the poor quality of
evidence limits the ability to make practice recommendations [22]. Similarly, the
general consensus for antipsychotics in the treatment of delirium should be used as
a last resort, reserved for patients who pose a significant threat to themselves or
others and have no efficacy decreasing the incidence, severity, or duration of
delirium [5, 22]. Rather than the dogmatic pharmacological approach to delirium,
overall focus should be on prevention, with management of delirium centered on
enhancing patient recovery, maximizing functional status, and improving clinical
outcomes for geriatric patients [2].

Key Points

e Assessment for delirium should occur at intake and repeatedly throughout admis-
sion of high risk patients as identified by validated screening tools.

e Detection and management of delirium requires the entire health team. Physicians
who see the patient briefly throughout the day may miss the acute, fluctuating
symptoms of delirium. Nurses should be trained to recognize delirium and initi-
ate nonpharmacological interventions.

e The Confusion Assessment Method (CAM) is the most widely used bedside
assessment tool for delirium, but strict reliance on a single test alone may miss
some cases of hypoactive delirium. Collateral history from family and daily
assessment of orientation to time and place may improve detection rates for
hypoactive delirium.

e Multicomponent interventions are the only effective means of preventing delir-
ium and should be adopted by hospitals and implemented by an interdisciplinary
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team. The Hospital Elder Life Program (HELP) is the most well studied and can
be tailored to specific hospitals.

No evidence supports the use of antipsychotics to prevent delirium and should be
reserved as a last resort for patients who pose a significant risk to themselves in
the treatment of delirium.
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Chapter 8

Update in the Treatment of Sepsis and Septic
Shock: Transitioning from SIRS to SOFA

Gyorgy Frendl and Daniela Lazea

Introduction

There are several outcome prediction models that are currently available for use in clini-
cal practice. The widely used SIRS was introduced to a larger audience in 1991 at the
American College of Chest Physicians/Society of Critical Care Medicine Consensus
Conference with the goal of aiding in the early detection of sepsis. The use of the SIRS
criteria is highly sensitive, as >90% of patients admitted to the ICU meet the SIRS cri-
teria. The use of SIRS has been especially beneficial in the early diagnosis of sepsis.

The Sequential Organ Failure Assessment (SOFA) score is an objective score that
allows for calculation of both the number and the severity of organ dysfunction. It has
been promoted as a more specific marker of sepsis and has been validated by large
retrospective studies. The gSOFA, quick sequential organ assessment, score is easier
to calculate bedside assessment that may identify patients with suspected infection
who are at greater risk for a poor outcome outside the intensive care unit (ICU). The
following chapter explains the SOFA and qSOFA score to identify sepsis and the cur-
rent recommendations and supporting evidence in the treatment of sepsis.

Sepsis and Septic Shock: Defining the Conditions

* Sepsis: is a condition of life-threatening organ dysfunction (such as hypotension,
altered mentation, oliguria, and others) due to a dysregulated host response to
infection (confirmed or suspected). This is defined by the quick sequential sepsis
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related organ failure assessment (QSOFA) score. Organ dysfunction can be
broadly defined as an acute change of >2 points of the SOFA score (see compo-
nents of SOFA score and the scoring tables below). An increase of >2 points in
the SOFA score is associated with a 10% expected mortality (JAMA 2016;
315(8):801-810). SOFA score is assumed to be O for patients who are known
NOT to have organ dysfunction at the first encounter.

» Septic Shock: is a severe form of sepsis in which underlying circulatory and cel-
lular/metabolic abnormalities are profound enough to cause a substantial increase
in mortality.

* Septic shock is characterized by refractory hypotension and vasopressor require-
ment (hemodynamic instability) despite sufficient iv fluid resuscitation (20 ml/
kg of colloids or 40 ml/kg of crystalloids) to maintain a mean arterial pressure
(MAP) >65 mmHg and having a serum lactate level >2 mmol/L (18 mg/dl).
Patients who meet these criteria have an expected mortality of 30-40% (variable
by geography and level of organized sepsis care).

The new 2016 sepsis guidelines (Sepsis-3; JAMA 2016; 315(8):801-810) were
intended to increase the precision and speed of sepsis diagnosis. They shifted the
diagnostic focus to infection-triggered organ dysfunction (from systemic inflamma-
tion), and eliminated the categories of SIRS and severe sepsis, leaving sepsis and
septic shock as the two entities of the sepsis spectrum.

Diagnostic Guide for Identifying Patients with Sepsis

For patients with a diagnosed or suspected infection the diagnosis of sepsis should
be established by the presence of organ dysfunction as reflected by an increase from
their baseline score of >2 points:

* In their qSOFA score if they are outside of the ICU (or in the absence of labora-
tory data enabling the use of the more detailed SOFA score)

* In their SOFA score if they are in the ICU or have data enabling the use of the
more detailed SOFA score

See website for a calculator for SOFA and qSOFA: http://www.mdcalc.com/
sequential-organ-failure-assessment-sofa-score.

gSOFA (quick Sequential [sepsis-related] Organ Failure Assessment) score is
calculated from (range 0-3 points; JAMA 2016; 315(8):801-810) the below
physiologic signs, one point granted for each criteria met:

* Respiratory rate >22
e Systolic BP >100
* Any altered mental status (or Glasgow Coma Scale (GCS) < 13 if established)


http://www.mdcalc.com/sequential-organ-failure-assessment-sofa-score
http://www.mdcalc.com/sequential-organ-failure-assessment-sofa-score
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SOFA score ranges between 0—24 points (Intensive Care Med. 1996;22:707) and
has the following components (see Table 8.1):
Recommended strategies for the early diagnosis of sepsis (Sepsis-3—JAMA
2016; 315(8):801-810). See Fig. 8.1.

Table 8.1 Components of sofa score

0 1 2 3 4
Respiratory >400 <400 <300 <200 <100
PaO,/FiO,
Cardiovascular [No MAP < 70 Dopamine <5 Dopamine > 5 or Dopamine > 15 or
(doses in mcg/ hypotension or dobutamine norepinephrine < 0.1 norepinephrine > 0.1
kg/min) (any dose)
Coagulation >150 <150 <100 <50 <20
PLT > 100,000
Liver <1.2 1.2-1.9 2-5.9 6-11.9 >12
Bilirubin
(mg/dl)
CNS 15 13-14 10-12 6-9 <6
GCS
Renal creatinine <1.2 1.2-1.9 2-34 3.5-4.9 >5
(mg/dl)
[ Patient with suspected infection
< >_,< >_,
(see @) suspected? if clinically indicated
Yes Yes
Assess for evidence
of organ dysfunction
@ qSOFA Variables

Monitor clinical condition;
reevaluate for possible sepsis
if clinically indicated

Despite adequate fluid resuscitation.
1. vasopressors required to maintain
Map >65 mm Hg

AND

2. serum lactate level > 2 mmol/L?

Septic shock

Fig. 8.1 Operationalization of clinical criteria identifying patients with sepsis and septic shock

Respiratory rate
Mental status

Systolic blood pressure

SOFA Variables

PaO,/FIO; ratio
Glasgow Coma Scale score

Mean arterial pressure

Administration of vasopressors
with type and dose rate of infusion

Serum creatinine or urine output

Bilirubin

Platelet count
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Summary of Recommendations: Surviving Sepsis
Campaign 2016

Initial Resuscitation

Sepsis and septic shock are medical emergencies, and treatment should
begin immediately. While recent studies did not show benefits to a protocol-based
fluid replacement strategy (NEJM 2014; 370(18):1683—-1693) judicious, early fluid
resuscitation has become the standard of care now and it has improved the outcomes
of sepsis (as large observational studies have documented).

In the resuscitation from sepsis induced hypoperfusion, at least 30 mL/kg of IV
crystalloid fluid should be given within the first 3 h (strong recommendation, low
quality of evidence). Following initial fluid resuscitation, additional fluids should be
guided by frequent reassessment of hemodynamic status.

Early fluid resuscitation should begin immediately as shock is diagnosed for
septic patients (persistent hypotension, or if blood lactate >4 mmol/L).

The goals of quantitative resuscitation during the first 6 h of management are (1C):

e Target mean arterial pressure of 65 mm Hg in patients with septic shock requir-
ing vasopressors (strong recommendation, moderate quality of evidence).

* Normalization of lactate in patients with elevated lactate levels as a marker of
tissue hypoperfusion (weak recommendation, low quality of evidence).

e Central venous (sup. Vena cava) oxygen saturation (ScvO,) >70% or mixed
venous oxygen saturation (SvO,) >65 mm Hg.

The use of CVP alone to guide fluid resuscitation can no longer be justified
because the ability to predict a response to a fluid challenge when the CVP is within
a relatively normal range (8—12 mm Hg) is limited (Cecconi M, De Backer D,
Antonelli M, et al.: Consensus on circulatory shock and hemodynamic monitoring.
Task force of the European Society of Intensive Care Medicine. Intensive Care Med
2014; 40:1795-1815).

Dynamic measures of assessing whether a patient requires additional fluid have
been proposed in an effort to improve fluid management and have demonstrated bet-
ter diagnostic accuracy at predicting those patients who are likely to respond to a fluid
challenge by increasing stroke volume. These techniques encompass passive leg
raises, fluid challenges against stroke volume measurements, or the variations in sys-
tolic pressure, pulse pressure, or stroke volume to changes in intrathoracic pressure
induced by mechanical ventilation (Cecconi M, Hofer C, Teboul JL, et al.; FENICE
Investigators; ESICM Trial Group: Fluid challenges in intensive care: the FENICE
study: A global inception cohort study. Intensive Care Med 2015; 41: 1529-1537).

Diagnostic Workup

e Appropriate routine microbiologic cultures (including blood) be obtained before
starting antimicrobial therapy in patients with suspected sepsis or septic shock, if
doing so results in no substantial delay in the start of antimicrobials.
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Appropriate routine microbiologic cultures always include at least two sets

of peripheral blood cultures (aerobic and anaerobic). Additional diagnostic
imaging studies can be obtained after the patient is stabilized and is safe to
move.

Antibiotic Therapy

Administration of IV antimicrobials should be initiated as soon as possible after
recognition and preferably within 1 h for both sepsis and septic shock (strong
recommendation, moderate quality of evidence).

Empiric broad-spectrum therapy with one or more antimicrobials for patients
presenting with sepsis or septic shock should cover all likely pathogens (including
bacterial and potentially fungal or viral coverage) (strong recommendation,
moderate quality of evidence).

The empiric antimicrobial therapy should be narrowed once pathogen identifi-

cation and sensitivities are established and/or adequate clinical improvement is
noted.

Combination therapy for the routine treatment of neutropenic sepsis/bactere-
mia should not be used (strong recommendation, moderate quality of
evidence).

Antimicrobial treatment duration of 7 to 10 days is adequate for most serious
infections associated with sepsis and septic shock (weak recommendation,
low quality of evidence). Longer courses are appropriate in patients who
have a slow clinical response, undrainable foci of infection, bacteremia with
Staphylococcus aureus, some fungal and viral infections, or immunologic
deficiencies, including neutropenia (weak recommendation, low quality of
evidence).

Measurement of procalcitonin levels can be used to support shortening the dura-
tion of antimicrobial therapy in sepsis patients (weak recommendation, low qual-
ity of evidence). Procalcitonin levels can be used to support the discontinuation
of empiric antibiotics in patients who initially appeared to have sepsis, but sub-
sequently have limited clinical evidence of infection (weak recommendation,
low quality of evidence)

Source Control

Specific anatomical diagnosis of infection should be sought (e.g., necrotizing
soft tissue infection, peritonitis with intra-abdominal infection, cholangitis,
intestinal infarction, etc.) or ruled out, and emergent source control be sought as
rapidly as possible (Crit Care Med. 2008;36:296)

Removal of intravascular access devices that are a possible source of sepsis or
septic shock after other vascular access has been established.
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Fluid Therapy

A fluid challenge technique be applied where fluid administration is continued as
long as hemodynamic factors continue to improve.

Crystalloids are the fluid of choice for initial resuscitation and subsequent intra-
vascular volume replacement in patients with sepsis and septic shock (strong
recommendation, moderate quality of evidence).

Balanced crystalloids or saline can be used for fluid resuscitation of patients with
sepsis or septic shock (weak recommendation, low quality of evidence).
Albumin can be used in addition to crystalloids for initial resuscitation and sub-
sequent intravascular volume replacement in patients with sepsis and septic
shock, when patients require substantial amounts of crystalloids (weak recom-
mendation, low quality of evidence).

We recommend against using hydroxyethyl starches for intravascular volume
replacement in patients with sepsis or septic shock (strong recommendation,
high quality of evidence).

Vasopressor Therapy and Vasopressors

Norepinephrine should be the first-line pressor used (strong recommendation,
moderate quality of evidence).

Vasopressin (up to 0.03 U/min) (weak recommendation, moderate quality of evi-
dence) or epinephrine (weak recommendation, low quality of evidence) should be
added to norepinephrine with the intent of raising mean arterial pressure to target.
The use of dopamine (as an alternative to norepinephrine) is only suggested for
highly selected pts. at very low risk of arrhythmias, with bradycardia (weak rec-
ommendation, low quality of evidence). Dopamine should not be used for renal
protection.

Dobutamine should be used in patients who show evidence of persistent hypo-
perfusion despite adequate fluid loading and the use of vasopressor agents (weak
recommendation, low quality of evidence).

If initiated, dosing should be titrated to an end point reflecting perfusion, and the
agent reduced or discontinued in the face of worsening hypotension or arrthythmias.

All patients requiring vasopressors should have an arterial catheter placed as

soon as practical if resources are available (weak recommendation, very low quality
of evidence).

Blood Product Administration

RBC transfusion should occur only when hemoglobin concentration decreases to
<7.0 g/dL in adults in the absence of extenuating circumstances, such as myocar-
dial ischemia, severe hypoxemia, or acute hemorrhage (strong recommendation,
high quality of evidence).
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Erythropoietin should not be used for treatment of anemia associated with sepsis
(strong recommendation, moderate quality of evidence).

Fresh frozen plasma should not be used to correct clotting abnormalities in the
absence of bleeding or planned invasive procedures (weak recommendation,
very low quality of evidence).

Prophylactic platelet transfusion should be administered when counts are
<10,000/mm? (10 x 109/L) in the absence of apparent bleeding and when counts
are <20,000/mm? (20 x 109/L) if the patient has a significant risk of bleeding.
Higher platelet counts (>50,000/mm?) are advised for active bleeding, surgery,
or invasive procedures (weak recommendation, very low quality of evidence).

Mechanical Ventilation, Sepsis-Induced ARDS

Use 6 ml/kg tidal volumes for pts. with ARDS or at risk of ARDS (some exceptions
are acceptable based on pt. respiratory drive) (strong recommendation, high quality of
evidence), and to maintain plateau pressures of <30 cm H,O (in pts. with normal extra-
pulmonary compliance) (strong recommendation, moderate quality of evidence)
Higher levels of positive end-expiratory pressure (PEEP) should be used when
higher FiO, is required for pts. with more severe ARDS (weak recommendation,
moderate quality of evidence).

High-frequency oscillatory ventilation should not be used in adult patients with
sepsis-induced ARDS (strong recommendation, moderate quality of evidence).
May use recruitment maneuvers for pts. with severe refractory hypoxemia (weak
recommendation, moderate quality of evidence).

Suggest prone positioning for pts. with very severe ARDS PaO,/FiO, < 150 after
recruitment maneuvers in facilities with experience with such practices (weak
recommendation, moderate quality of evidence).

Mechanically ventilated sepsis patients should be maintained with the head of
the bed elevated between 30 and 45 degrees to limit aspiration risk and to prevent
the development of ventilator-associated pneumonia (strong recommendation,
low quality of evidence).

Neuromuscular blocking agents can be used for <48 h in adult patients with
sepsis-induced ARDS and a Pao,/Fio, ratio < 150 mm Hg (weak recommenda-
tion, moderate quality of evidence). Appropriate sedation and pain control must
be maintained while receiving NMBA.

Conservative fluid strategy should be used for patients with established sepsis-
induced ARDS who do not have evidence of tissue hypoperfusion (strong recom-
mendation, moderate quality of evidence).

Glucose Control

e Begin insulin when 2 consecutive blood glucose measurements exceed 180 mg/dl.
e A protocolized approach to blood glucose management in ICU patients with

sepsis should be used, starting insulin dosing when two consecutive blood
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glucose levels are >180 mg/dL. This approach should target an upper blood glu-
cose level < 180 mg/dL rather than an upper target blood glucose level < 110 mg/dL
(strong recommendation, high quality of evidence).

* Blood glucose values be monitored every 1 to 2 h until glucose values and insulin infu-
sion rates are stable, then every 4 h thereafter in patients receiving insulin infusions.

* Glucose levels obtained with point-of-care testing of capillary blood be inter-
preted with caution because such measurements may not accurately estimate
arterial blood or plasma glucose values.

Deep Venous Thrombosis (DVT) Prophylaxis

e Low molecular weight heparin (LMWH) should be used for the prevention of
DVT (strong recommendation, moderate quality of evidence)

e LMWH rather than UFH should be used for VTE prophylaxis in the absence of
contraindications to the use of LMWH (strong recommendation, moderate qual-
ity of evidence)

e The combination of heparin pharmacotherapy and pneumatic compression
devices (unless contraindicated) for pts. with severe sepsis should be used (weak
recommendation, low quality of evidence)

e Mechanical VTE prophylaxis should be used when pharmacologic VTE is con-
traindicated (weak recommendation, low quality of evidence).

Nutrition

e Parenteral nutrition should not be initiated over the first 7 days in critically ill
patients with sepsis or septic shock for whom early enteral feeding is not feasible
(strong recommendation, moderate quality of evidence).

e Early initiation of enteral feeding rather than a complete fast or only IV glucose
should be started in critically ill patients with sepsis or septic shock who can be
fed enterally (weak recommendation, low quality of evidence).

 Early trophic/hypocaloric or early full enteral feeding should be initiated in criti-
cally ill patients with sepsis or septic shock; if trophic/hypocaloric feeding is the
initial strategy, then feeds should be advanced according to patient tolerance
(weak recommendation, moderate quality of evidence).

Corticosteroids

e IV hydrocortisone should not be used to treat septic shock patients if adequate
fluid resuscitation and vasopressor therapy are able to restore hemodynamic sta-
bility. If this is not achievable, we suggest IV hydrocortisone at a dose of 200 mg
per day (weak recommendation, low quality of evidence).
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Renal Replacement Therapy

e RRT can be used in patients with sepsis and acute kidney injury (weak recom-
mendation, moderate quality of evidence) if indications for RRT (hyperkalemia,
severe acidemia, fluid overload, etc) exist.

e Continuous therapies might facilitate management of fluid balance in hemodynami-
cally unstable septic patients (weak recommendation, very low quality of evidence).

Goals of Care, Communication of Prognosis

Goals of care and the prognosis should be addressed no later than 72 h after admis-
sion depending on cultural considerations (weak recommendation, low quality of
evidence)

Goals of care should be incorporated into treatment and end-of-life care planning,
utilizing palliative care principles where appropriate (strong recommendation,
moderate quality of evidence).

Surviving Sepsis Campaign Recommendation Highlights—See Table 8.2

Table 8.2 Surviving sepsis guidelines 2012 vs. 2016

2012 2016
Definition Systemic manifestation of Condition of life-threatening organ
infection + suspected infection | dysfunction (such as hypotension, altered
Severe sepsis — sepsis + organ mentation, oliguria, and others) due to a
dysfunction dysregulated host response to infection
(confirmed or suspected)
Initial At least 30 ml/kg in first 3 h
resuscitation Use crystalloid
Use albumin if patients require “substantial” fluid
Protocolized care including Dynamic resuscitation markers
CVP, ScvVO2 Normalize lactate
Normalize lactate
Vasopressors Target MAP > 65
1. Norepinephrine
2. Add epinephrine or vasopressin to achieve target
3. Avoid dopamine
Steroids Only for patients in refractory septic shock
Antibiotics One or more antibiotics against | Initial broad spectrum
presumptive pathogen De-escalate as soon as possible
Combination therapy for
neutropenic patients and
pseudomonas
Source control Achieve in 12 h Achieve as soon as possible
Ventilator Use TV - 6 ml/kg
Against HFOV
Unable to make recommendation on NIV
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Key Points

e SOFA and gSOFA increase the speed and precision in the diagnosis of sepsis.

e Administer broad spectrum antibiotics within 1 hour after the diagnosis of sepsis
(draw cultures, if possible, before antibiotics are administered).

e Markers of tissue perfusion rather than CVP alone should be used in the assess-
ment of volume resuscitation.

* Routine transfusion of RBC should not be considered for Hgb greater than 7.

» Parenteral nutrition should not be used within the first 7 days in the management
of sepsis.

* Goals of care should be discussed with the first 72 h.

Review and Correlation of the Following Guidelines

Sepsis-3 (JAMA 2016; 315(8):801-810)
The Surviving Sepsis Guidelines 2012 (Crit Care Med. 2013;41:580-637)

e Surviving Sepsis Campaign: International Guidelines for Management of Sepsis
and Septic Shock (Crit Care Med. 2017 doi: 10.1097/CCM.0000000000002255)
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Part I1
Extended Topics in Hospital Medicine

1.1 Introduction

Driven by quality, readmission rates, and length of stay, research has recently
focused on where the best patient care can be delivered and by whom. Specialized
units, such as stroke care units, are increasingly being developed. This has driven
the contraction of hospital medicine in some areas, while simultaneously expanding
its coverage in others. Specialty units can offer highly trained staff advanced care
plans, with an emphasis on patient—doctor continuity. It is important that these units
demonstrate their effectiveness not only in a theoretical manner but also with data.
While their benefits may be obvious, they may also lead to further fragmentation of
care. The chapter on stroke units explores these topics.

The benefits of early and effective palliative care continue to be demonstrated.
What was once thought of solely as end-of-life care is now integral to the hospitalist
approach on many non-life-threatening conditions. The tools and objective mea-
sures of this specialty continue to expand, and the chapter in this section covers how
palliative care can seamlessly be integrated into hospital medicine.

Hospitalists are often asked to manage both the preoperative clinic and be active
in management of the patient in the perioperative phase. In many ways the hospital-
istis a natural fit. Research in the area of perioperative medicine continues at a rapid
pace and much of it is not known to the practicing hospitalist. The perioperative
chapter explores some of the complexities of this field.

Lastly, although not every hospitalist might encounter a patient with obstetric
needs, many small community and rural hospitals have hospitalists managing
obstetric patients. For this reason, we chose to include a chapter covering first tri-
mester bleeding, and common conditions found among obstetric patients, such as
congestive heart failure, asthma, and nausea and vomiting.



Chapter 9
Palliative Medicine

Sonia Malhotra and Robin Ulep

What is Palliative Medicine?

The Center to Advance Palliative Care (CAPC) defines palliative medicine as:
“Palliative care, and the medical sub-specialty of palliative medicine, is specialized
medical care for people living with serious illness.” The goals of palliative medicine
are to alleviate the burden of symptoms and improve quality of life for patients and
families living with the stress of serious illness. It is provided by an interdisciplinary
team consisting of physicians, nurses, social workers, chaplains and others who
work collaboratively with a patient’s team of specialists to provide an extra layer of
support and expertise.

Palliative medicine is appropriate for any age and at any stage in a serious illness
and can be provided alongside curative treatment (Fig. 9.1).

The field of palliative medicine has grown in the last two decades with consulta-
tive palliative medicine services becoming commonplace in medical settings vary-
ing from academic and community hospitals to private clinics. Physicians who
consult palliative medicine typically seek support in four domains:

1. Pain and symptom assessment and management

2. Communication between health care teams and patients and/or family regarding
goals of care and advanced medical decision making.

Provision of support to patients, families, and health care teams involved

4. Hospice services
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Fig. 9.1 Palliative

medicine’s role in the

course of illness
Diagnosis
of serious
iliness

Fig. 9.2 Palliative
medicine and hospice care

Palliative medicine has often been thought to be synonymous with hospice or
end-of-life care which is simply not the case. Hospice care focuses on keeping
patients comfortable who have a prognosis of less than 6 months or those who dem-
onstrate a decline in health. Hospice is a branch of palliative medicine (Fig. 9.2) and
a service that palliative medicine teams often help to coordinate and/or provide.

Pain and Symptom Management

Palliative care teams assist with symptom burden associated with serious illness,
including (but not limited to) pain, nausea and vomiting, depression and anxiety,
loss of appetite, constipation, fatigue, and delirium.

Pain is one of the most common symptoms experienced by patients with life-
threatening and chronic illnesses. Treatment plans require clinicians to recognize
and assess pain with frequent reevaluation of symptoms and therapies. Clinicians
should strive for their patients to be at a tolerable level of pain, not necessarily pain
free. When achieving this goal is difficult, early referral to a palliative care physi-
cian or pain specialist should occur.

Pain is a subjective feeling and requires a detailed history from the patient and
caregiver. Delineating the type of pain a patient is experiencing is imperative as it
guides therapy and may aid in determining the underlying etiology. Clinicians should
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Table 9.1 Opioid Medication Parenteral (mg) Oral (mg)

equianalgesia conversions Morphine 10 30
Oxycodone - 20
Hydromorphone 1.5 7.5
Oxymorphone 1 10
Fentanyl 0.1 -

utilize pain assessment tools, expectation for length of pain control required, and the
patient’s individual pain history to help guide decisions for pain management.

Nociceptive pain is caused by past or ongoing tissue injury that activates pain
receptors (nociceptors) in the skin, soft tissue, skeletal muscle, bone and certain
viscera to stimulate the pain response. This type of pain is common in cancer and
opioids are a mainstay treatment. Clinicians who use opioids should be well versed
in equianalgesia conversions (Table 9.1).

Chronic Pain

With the move to make palliative medicine services available earlier in the course of
serious illness [1], palliative care clinics will be asked more often to care for patients
with chronic pain. This will include patients with more favorable prognoses such as
cancer survivorship, HIV, heart failure, and emphysema to name a few. Pain man-
agement for these patients is different than those patients with advanced disease and
a short prognosis. Acute pain is related to tissue injury and responds to opioid anal-
gesics [2]. Chronic pain, which is pain lasting for greater than 3 months, has been
thought to be more related to nervous system changes rather than tissue injury [3].
Core competencies have been developed for palliative medicine providers to
manage chronic pain in the outpatient setting [4]. These include: (a) Medical knowl-
edge of psychiatric illness and substance abuse (b) Knowledge of pharmacologic
therapies including research indicating limited efficacy of opioids [5, 6] (c) Use of
an interdisciplinary team and therapies to help manage chronic pain including the
use of non-pharmacologic modalities (d) Communication in an empathetic manner
that frames prescribing decisions in a patient-centered manner and relays provider
concerns and (e) Practice-based learning to further develop and refine skills.

Communication

Common communication tasks for palliative medicine clinicians include communi-
cating serious news and discussing goals of care. A single family meeting is one part
of a series of conversations that patients need to absorb serious news. Several mod-
els of patient—doctor communication exist to provide a map for leading these con-
versations (Tables 9.2 and 9.3). These conversations should be held with any family
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Table 9.2 SPIKES model for giving bad news

S Setting Prepare yourself with the medical facts

P perception Find out the patient’s perception of the medical situation

I invitation Find out how much information the patient wants to hear

K knowledge Give information in clear, simple, direct language

E empathize Respond to patient emotions

S summarize Summarize the clinical information and make a plan for the next steps

Table 9.3 Ask-tell-ask model for giving bad news

Ask | Ask the patient what their current understanding of their medical course is

Tell | Tell patients information that needs to be communicated (such as bad news or treatment
options) in clear, direct, simple language

Ask | Ask the patient for their understanding of the information you gave them

Table 9.4 NURSE mnemonic for statements of verbal empathy

Decreases the emotional intensity of the conversation “It sounds like you are

N: Name frustrated”

U: Understand | Acknowledges the intensity of what the patient and/or family is going through

“I can’t even begin to imagine what you all are going through”

R: Respect Praises the patient and/or family’s efforts “you have done an amazing job with
everything”

S: Support Aligns the clinician with the patient and/or family “I will do everything I can
to help”

E: Explore Allows more information to be obtained “would you be able to explain what

you meant by that?”

members the patient would like included and other clinicians whose presence will
assist with the content of the conversation.

(a)

(b)

(c)

Organizing the Meeting: Meetings should be planned in advance to ensure
inclusion of important components of the patient—doctor relationship [7]. A pre-
meeting of all clinicians who will attend the meeting should occur to negotiate
roles and discuss prognostic information and treatment options.

The Start of the Meeting: The purpose of the meeting and all clinicians involved
in it should be introduced at the start of the meeting. Patients should then be
asked to explain their perception of the illness and understanding of the clinical
course. Prior to providing information, clinicians should ask how much infor-
mation a patient would like to receive.

Giving Information: Clinicians should provide information in small amounts at a
basic level of comprehension. The use of medical jargon should be avoided [8].
Frequent pauses should be used to allow the patient to mentally process and ver-
bally respond. Clinicians should expect to respond to the emotion of giving seri-
ous news which can be conveyed through verbal empathetic statements (Table 9.4)
or non-verbal methods such as touch, nodding, silence, or eye contact.



9 Palliative Medicine 125

(d) Discussing Transitions of Goals of Care or Summarizing the Discussion: Some
patients may be willing to discuss goals of care. Clinicians can obtain this by
eliciting concerns, values and goals, balancing realism and hope, and making
recommendations. Other patients may prefer to take time to process the serious
news given. In this situation, plans should be made for next steps including
answering questions the patient or family has, summarizing the conversation,
and deciding when to meet next.

(e) After the Meeting: Clinicians involved should take time to debrief the meeting
and reflect on their own emotions, communication strategies, and challenges
encountered during the conversation.

Effective communication strategies are tools to help clinicians better understand
the course of a patient’s illness. Additionally, these strategies may assist in decreas-
ing physician stress and burnout [9].

Support for Patients, Families, and Providers

Palliative medicine teams are interdisciplinary, consisting of multiple members
(Fig. 9.3). All members work collaboratively to provide support to patients, fami-
lies, and the teams involved in the patient’s care. This allows the team to address the
emotional, spiritual, social, and financial challenges involved in the care of patients
with serious illnesses that may be life-limiting. Families who receive palliative care
services earlier feel less angry and less in denial about the anticipated death of their
loved one [10]. A positive relationship exists between patient and family satisfac-
tion with care and the quality of communication and support received from patient
care teams [11].

Interdisciplinary Team

Patient

and
Family

Fig. 9.3 Example of
palliative medicine
interdisciplinary team
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Hospice Care

Hospice care is a model for quality compassionate care that focuses on caring, not
curing. It is both a philosophy of care and a regulated insurance benefit through the
Medicare Hospice Benefit (MHB). The MHB pays for 85.5% of all hospice care,
with the remaining balance paid by Medicaid, private insurance, charity, or the
patients themselves. Patients are eligible to receive hospice care under the MHB if
they meet the following criteria: (1) Life expectancy certified by two physicians to
be 6 months or less and (2) Forgoing ongoing therapy or curative medical treatment
related to the terminal diagnosis.

Approximately 1.6 to 1.7 million patients used hospice services in 2014 and that
estimate is steadily increasing [12]. This includes patients who died while in hos-
pice care, those who received care in 2013 and continued to receive care in 2014
(known as “carryovers”), and those who left hospice care in 2014 to pursue curative
treatment or had extended prognoses (known as “live discharges”).

Hospices must be certified by Medicare and be in compliance with the Hospice
Conditions of Participation (CoP) for patients to receive services under the MHB [8,
13—17]. Services provided by hospice are divided into core and noncore services [8,
13-17]. (Table 9.5).

Hospice can be classified into home-based care and inpatient care.

(a) Home-based care: Includes routine home hospice and continuous home care.
Routine home hospice is the most common type, serving approximately 93.8%
of all hospice patients [12]. This type of care includes hospice services provided
in a private home, nursing home, or residential facility. In comparison, continu-
ous home care is for hospice patients who qualify for inpatient care, but desire
to remain at home. It is an alternative to support the patient and their caregiver
through brief periods of crisis.

(b) Inpatient care: Includes general inpatient care or short-term respite care.
General inpatient hospice care is provided at an acute care unit or facility where

Table 9.5 Core and noncore hospice services

Core hospice services Noncore services

Skilled nursing services Physical therapy

Physician services Occupational therapy

Volunteer services Speech-language pathology

Counseling services (including bereavement counseling) Home health care

Spiritual care Homemaker services

Dietary counseling Administration of drugs and
medical supplies

Social services Continuous home care
Respite care
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intensive nursing and psychosocial support is available outside of the home.
Inpatient hospice stays are for acute, uncontrolled, complex symptom manage-
ment that cannot be managed in the home setting. Medicare payment rules limit
the number of patient care days that occur outside of a patient’s residence to
ensure that hospice care under the MHB remains a home delivery model [8,
13-17].

Respite care is limited to 5 consecutive days of inpatient hospice management
as an effort to relieve and alleviate caregivers for brief periods of time. Utilization
of respite care often occurs when caregivers need to travel or tend to their own
health needs. Respite care can be provided by the hospice agency in a variety of
contracted settings such as the inpatient hospice facility, at a hospital, or in a
local nursing home.

Often patients and families enroll in hospice too late in the course of their disease
to use the hospice benefit fully. The median length of stay for patients in hospice
during the year 2014 was 17.4 days, while one third of patients who enrolled in
hospice died within 1 week of enrollment [12]. Barriers to hospice being provided
in a timely manner include the uncertainty of prognosis, availability of more com-
plex treatment options, hospice admission criteria, and lack of knowledge of hos-
pice services [18]. Development of home palliative medicine programs and
enrollment of patients in them may assist in bridging some of these barriers.

What Are the Benefits of Palliative Medicine?

Palliative medicine services have traditionally been used late in the course of a
patient’s disease. There is large potential to improve the quality of life and reduce
the costs associated with the use of medical services if palliative medicine is pro-
vided earlier as part of the continuum of care.

Across hospital programs of varying sizes in the United States, palliative care
services have a mean penetration of 4.4%. This is an increase of 63% since 2008.
Nationwide, palliative medicine is primarily an inpatient consult service with a
growing number of programs offering an inpatient palliative care unit and outpatient
clinics [19]. Over the past 8 years, hospital palliative care programs have increased
consult volumes by 91% from a mean of 425 total consults in 2008 to 819 total
consults in 2014. Hospitalists refer patients to palliative medicine most commonly
(Figs. 9.4, 9.5, 9.6, and 9.7).

The most common diagnosis for palliative medicine consultation is cancer
(25.9%). Steadily increasing numbers of consults are being seen for patients with
cardiac (10.4%), pulmonary (10.4%), and neurological diseases (8.7%) [19].

Palliative medicine assists in the reduction of hospital costs by offering custom-
ized and intensive services to a small yet high-cost proportion of patients. Research
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has demonstrated that palliative care consultation reduced hospital costs by $1700
per admission for patients discharged alive and approximately $5000 per admission
for patients who died [20]. Early palliative care consultation can reduce the cost of
hospital stays for patients admitted with advanced cancer diagnoses by up to 24%.
Additional studies suggest that patients with early palliative care consultation are
more likely to receive care outside of the ICU, are less likely to be hospitalized
repeatedly, and enroll in hospice earlier [21].



9 Palliative Medicine 129
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In addition to cost savings, palliative medicine consultation improves quality
of life through alleviation of symptom burden. This was most effectively seen in
a study that looked at patients with metastatic non-small-cell lung cancer [22].
Patients were randomized in two groups looking at standard oncologic care ver-
sus standard oncologic care and the integration of outpatient palliative medicine
consultation and follow-up visits. Primary outcomes demonstrated improvement
in quality of life scores, anxiety screening scores, and depression screening
scores (Fig. 9.8). A secondary outcome of improved survival was noted in the
group receiving standard care with palliative care (median survival 11.6 vs.
8.9 months; p = 0.02) (Fig. 9.9). Results also showed that the palliative care
patients had less aggressive end-of-life care and increased documentation of
resuscitation preference.
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Fig. 9.8 Depression and
anxiety screening scores in
standard care vs palliative
care patients [22]

Fig. 9.9 Survival in
standard care vs palliative
care patients [22]
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The goals of palliative care are to achieve quality of life and alleviate suffering
through pain and symptom management, communication regarding disease pro-
gression and goals of care, and support of patient and family values. It assists in
guiding patients and families through the struggles of serious, life-limiting illnesses.
Palliative medicine can be provided in various settings and has demonstrated reduc-
tions in the cost of care while providing high quality of care.

Key Points

¢ Palliative medicine is a continuum of care and should be provided early in the
course of a serious illness
e Hospice is a branch of what palliative medicine clinicians and teams are able to

provide
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Pain is one of the many symptoms palliative medicine clinicians can assist in
managing to improve patients’ quality of life

Communication skills are essential for palliative medicine clinicians and require
specific strategies to address patient illness

Palliative medicine reduces cost of care while providing high quality care
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Chapter 10
Stroke Units and Their Effect on Patient
Outcomes

Gabriel Vidal and Tara von Kleist

Introduction

Stroke is the fifth-leading cause of death, and is the leading cause of long-term and
preventable disability in the United States (www.strokeassociation.org). Each year
around 795,000 people experience a stroke in the US, an average of one stroke every
40 s. It is a costly disease with an estimated yearly expense of $33 billion [1]. It is
expected that the burden of stroke will only continue to grow in the future due to the
steady growth of the aging population in the United States.

Recently, there has been an emphasis on improving stroke care with the goal of
bettering outcomes and reducing disease mortality. The most recognized efforts in the
US include the development of stroke systems of care, with emphasis on the acute
treatment and the evolution and proliferation of stroke centers among the country.
Stroke centers vary in the level of services provided, but acute care remains one of the
most integral components of any center. Stroke unit is a term that describes a special-
ized multidisciplinary care approach which focuses on the care of stroke patients in a
dedicated ward. This chapter will include a review of the components and various
types of stroke units, the pitfalls and difficulties in establishing a stroke unit, and what
may be the future of stroke units with the advent of new technological solutions.

Acute Stroke Care

It is important to understand that the most beneficial intervention for a stroke patient
is stroke prevention. Risk factor modification can not only decrease the chances of
stroke but of recurrent strokes as well (Table 10.1). The yearly rate of recurrence
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Table 10.1 Modifiable and non-modifiable Stroke risk factors

risk factors for stroke Modifiable Not-modifiable
Hypertension Age
Diabetes Gender
High cholesterol Race
Smoking Hereditary conditions
Atrial fibrillation Prior stroke
Carotid artery
disease

Tobacco use

Physical inactivity
Obesity
Excessive alcohol

Ilicit drug use

after a stroke or transient ischemic attack is estimated to be about 3—4%, which is
half that of in the 1960s due to improvements in blood pressure control and increas-
ing use of antiplatelets [2]. Unfortunately, not all risk factors are modifiable, but
aggressive management can help avoid cerebrovascular disease.

Once a stroke is recognized, access to early treatment is extremely important. To
highlight this, it is estimated that 1.9 million neurons are lost every minute that a
stroke goes untreated [3]. That means every hour, the brain loses the equivalent
number of neurons as 3.6 years of aging [3]. Reperfusion is shown effective in
reducing the likelihood of disability and death, but is time sensitive. The use of IV
tPA is the gold standard since the NINDS IV tPA trial was completed in the mid-
1990s, which showed improvement in outcomes of eligible patients only if initiated
within 3 h of the onset of symptoms [4]. However, more recently, it was demon-
strated that there may be some benefit for selected patients when given up to 4.5 h
from onset of symptoms [5].

Endovascular treatment with thrombectomy for acute stroke is the most current
therapy with demonstrable effective results. Only a small percentage of patients
with acute ischemic strokes will benefit from this intervention, making correct
patient selection crucial. The principle of the therapy lies in the removal of the
blockage (thrombectomy) causing the stroke, but this is possibly only if the vessel
is large enough for access with a catheter. Also, this must be accomplished before
brain tissue suffers irreparable damage.

A recent publication reviewed and analyzed the combined data from five ran-
domized clinical trials to evaluate endovascular care versus standard medical care
for patients with acute ischemic stroke due to large vessel occlusions. The review
concluded that endovascular thrombectomy benefits most patients with acute
ischemic stroke secondary to occlusion of the proximal segments of the anterior
circulation, irrespective of patient characteristics or geographical location [6]. The
review data reported that endovascular thrombectomy led to significantly reduced
disability at 90 days when compared with control (adjusted cOR 2.49, 95% CI
1.76-3.53; p < 0.0001) [6], and that the number needed to treat with endovascular
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Table 10.2 Modified Rankin Scale [7]
Modified Rankin Scale (mRS)

0 No symptoms

1 No significant disability despite having symptoms; able to perform all usual duties and
activities

2 Slight/mild disability; unable to carry out all previous activities, but still able to look
after own affairs without assistance

3 Moderate disability; requiring some help, but still able to walk without assistance

4 Moderately severe disability; unable to walk without assistance, and unable to attend to
own bodily needs without assistance

5 Severe disability; bedridden, incontinent, and requiring constant nursing care and
attention

6 Dead

thrombectomy to reduce disability by at least one level on the modified Ranking
Scale (Table 10.2) for one patient was 2.6 [6]. In addition there was no increase in
mortality or hemorrhage when compared to patients receiving standard care.

As described previously, not all stroke patients are eligible for acute interven-
tions but most require further comprehensive care in order to optimize their out-
comes. They require specialized physicians, therapists, and nurses in order to
identify and manage issues to maximize their recovery potential, which stroke
units aim to accomplish. According to the Stroke Unit Trialist’s Collaboration, the
concept of stroke units has been a topic of discussion for over 25 years [8]. Prior to
the development of comprehensive and specialized stroke units, patients with
strokes who were admitted to a hospital were cared for in internal medicine wards,
as part of the general population, with consultations to neurology for management.
As neurologic care became specialized, a more focused approach developed, in
which stroke patients were grouped together. This unit then provided specialized,
multidisciplinary care for this patient population with the goal of improving
outcomes.

Stroke Unit Components

After a patient receives acute care for their stroke, whether that involves throm-
bolysis, endovascular intervention or neither, they would ideally be admitted to a
stroke unit in order to optimize their care. A successful Stroke Unit should have
certain basic resources to achieve the best care, but there is some degree of vari-
ability across the US. In general, a stroke unit requires specially trained staff,
specific skills, and resources (Table 10.3) and is ideally associated with institu-
tional resources and services necessary for optimal function (Table 10.4) [8].
This multidisciplinary team cares for stroke patients in a designated ward, rather
than a general medical ward that lacks staff trained in stroke care or necessary
protocols.
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Table 10.3 Specialized personnel and resources essential for a stroke unit

Stroke unit—essential staff and human resources

Physician

Specialty trained (neurologist, vascular neurologist/
neuro-intensivists) 24/7 coverage/availability—Internal
medicine support for medical issues

Fellows/residents/advanced
practitioners

Supporting physician

Nursing

Nursing training and expertise in stroke care

Social worker/case manager

Knowledge and training in the burden and special
circumstances of stroke patients and families

Rehabilitation team

Physical/occupational/speech therapy teams trained and
dedicated to the special needs of stroke patients and their
rehabilitation

Physical therapy resources

Inpatient facilities available for continued rehabilitation
when appropriate once discharged

Community resources

Interactions with community institutions that provide
skilled nursing and outpatient/home rehabilitation
services to coordinate care of patients after
hospitalization. Also active participation in community
outreach activities for general population education on
stroke care and prevention

Multidisciplinary team meetings

Integrated communications between physicians,
therapists, and social work/case managers to better
understand and optimize patient needs

Continuous education and training

For both patient and families as well as for the entire
multidisciplinary staff who cares for this patient
population

Table 10.4 Hospital resources that will optimize stroke unit care

Stroke unit—hospital resources

Dedicated space Telemetry capable unit

Advanced imaging CT, MRI, ultrasound, cervicocerebral angiography, echocardiography

Specialty services Emergency department, cardiology, vascular surgery, neurosurgery,

intensive care/Neurocritical care, radiology, clinical laboratory, physical
medicine and rehabilitation

Outpatient clinic Follow-up and referrals
support

Performance Stroke coordinator
improvement

The Stroke Unit Trialist’s Collaboration aimed to assess the impact of stroke unit
care versus alternative care and identified a hierarchy of care for stroke patients,
from inpatient stroke wards to mobile stroke teams. Rehabilitation stroke units as
well as comprehensive stroke units which combined acute care with longer term
rehabilitation were recognized to be on a spectrum of stroke unit care. Although
these varying environments involved care at different stages of stroke recovery, they
all involved medical professionals specially trained in stroke, caring for patients in

a ward dedicated to stroke.
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Stroke Centers

In the past decade, a larger systems based approach has been formed as care for
stroke patients was found to still be suboptimal despite the focused management
on stroke units. In 2000, a survey of all hospitals in North Carolina found that
only 52% of the population resided in a county with basic services (emergency
department, brain CT, treatment with tPA, transthoracic echocardiography,
carotid ultrasonography, cerebral angiography, carotid endarterectomy) and only
26% with advanced services (basic plus brain MRI, MR angiography, transesoph-
ageal echocardiography, transcranial Doppler ultrasonography, interventional
radiology) [9]. Additionally, only a small percentage of eligible patients with
ischemic stroke were being treated with tPA, despite FDA approval and a 11-13%
increase in patients with minimal or no deficits compared with placebo [10]. With
this, the Brain Attack Coalition (BAC), a multidisciplinary group of professionals
involved in the management of stroke, created recommendations to improve
patient care on a systems level. They determined that in order to optimize care for
stroke patients, two levels of stroke centers needed to be established—primary
and comprehensive [11].

The BAC performed an extensive literature review and identified key elements to
incorporate into both primary and comprehensive stroke centers, which had proven
to be beneficial. These recommendations included a dedicated stroke unit, as well as
written stroke care protocols and access to neuroimaging. For comprehensive stroke
centers, recommendations included more specialized services (e.g., vascular sur-
gery, interventional physicians, critical care and staff stroke nurses), advanced
imaging and 24 h. access to endovascular and surgical intervention as well as ICU
and stroke units [12]. Though these reports highlighted many characteristics impor-
tant for improved patient outcomes, they really emphasized the importance of stroke
units in the care of this patient population [11, 12]. Guidelines were then formed by
the Joint Commission based on these recommendations, and there are now over
1000 primary stroke centers and over 100 comprehensive stroke centers with certi-
fication in the US.

Stroke Unit Outcomes

Multiple publications have described results from different stroke units and centers
as they relate to death, dependence and institutionalization, among others. The
review by the Stroke Unit Trialist’s Collaboration reported that when patients were
cared for in an organized stroke unit, compared to alternative services, there was a
significant reduction in the odds of the patient dying or requiring long-term institu-
tional care (OR 0.76, 95% CI 0.67-0.86; P = 0.0001) [8]. It also reported that there
was a significant reduction of the combined adverse outcomes of death or depen-
dency when compared to alternative services (OR 0.80, 95% CI 0.67-0.97;
P <0.00001) [8].
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The policy statement from the American Heart Association/American Stroke
Association on Interactions within Stroke Systems of Care also supports that hospi-
tals with high stroke volumes and stroke units have better stroke outcomes than
hospitals without this expertise [13]. This organization of care is not unique to the
US, with variations on the stroke unit described above existing throughout the
world. One study from Europe showed an estimated 25% reduction in the risk of
death in stroke units [14], and a study from Japan showed reduced risk of in-hospital
mortality for both ischemic (3.6 vs 5.7%) and hemorrhagic stroke (14.8 vs 24.1%)
for stroke units when compared to alternative care [15].

As stroke units have proven to be beneficial for patient outcomes, many studies
around the world have shown a significant benefit for patients when cared for in a
Primary or Comprehensive stroke center. Researchers in Finland performed an
observational study of over 60,000 patients with ischemic stroke cared for in over
300 hospitals which were divided into Comprehensive or Primary stroke centers or
General Hospital based on the publication by BAC [16]. They found a statistically
significant reduction in 1 year case-fatality when stroke patients were cared for both
at CSC and PSC compared to general hospitals (16% and 11% respectively) [16].
They also found that 1 year after a stroke, patients treated in a stroke center were
less likely to be institutionalized and more likely to be living at home [16]. Numerous
other studies performed throughout Europe also showed varying degrees of
improved mortality, reduced institutionalization and death for patients in stroke
units, though their definitions of “stroke unit” were not all identical [14, 17, 18].

Since the certification of designated Stroke Centers, there has been an increase in
use of thrombolysis for management of acute stroke among these centers compared
to non-stroke centers. As discussed above, the NINDS IV tPA trial was completed
in the 1990s providing the foundation for guidelines regarding thrombolysis if eli-
gible. The use of IV tPA remained low despite this until the advent of stroke centers
with specialized stroke units for close monitoring, with one study in New York
showing an increase by 2.2% [19].

There is less evidence for outcomes related to hemorrhagic stroke, though a
study of hospitals in New Jersey including Comprehensive and Primary stroke cen-
ters and non-Stroke centers showed that surgical interventions were more likely to
occur at CSCs. There was also reduced mortality for this population both in-hospital
and up to 1 year after their stroke [20]. Although this is encouraging for the contin-
ued development of certified stroke centers, this does not emphasize the use of
stroke units specifically in the care for hemorrhagic stroke. Rather it demonstrates
the benefits of organizing stroke care at the systems level.

The Future of Stroke Units

A statement by the American Heart Association/American Stroke Association esti-
mated that with the aging population, the prevalence of stroke is expected to increase
[20]. This translates to an increase of approximately 3.4 million more people
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affected with stroke by 2030, relative to 2012. Simultaneously, the total direct
medical stroke-related costs are projected to triple from $71.55 billion in 2012, to
$184.13 billion in [21, 22]. Thus it is crucial that proven therapies and care tech-
niques are implemented now, to help control the morbidity and mortality related to
stroke. Compounding the problem, is a shortage of vascular neurologists in the
US. Some estimates suggest an average of 717 strokes per vascular neurologist per
year in the United States. This disparity of supply and demand is more pronounced
in rural and underserved urban areas [23].

An area of improvement in care is the use of telemedicine to provide the exper-
tise of vascular neurologist to underserved areas. This would allow vascular neu-
rologists to deliver virtual guidance and expert care for stroke patients, while under
the direct care of a non-specialized physician. The pitfalls of this process include the
loss of the subtleties of the neurologic examination, as well as the direct impact that
face-to-face encounters can provide to patients and their families. However, this still
remains an excellent option for those in rural and underserved areas.

The exact date when telecommunications first were used in healthcare is
unknown. The first reported complete telemedicine system linking paraprofession-
als and physician—patient encounters settings was installed in 1967, linking Logan
Airport in Boston to Massachusetts General Hospital [24].

Telemedicine for the management of acute stroke has been active for over 2
decades and multiple studies have demonstrated its efficacy in diagnosing acute
stroke, increasing the use of approved therapies, improving long-term outcomes and
being a cost-effective alternative in the long term [24]. It has overcome geographi-
cal barriers to stroke care and allowed earlier treatment of patients.

Despite being effective for the diagnosis and management of acute stroke, tele-
medicine has not been fully exploited for immediate post-acute stroke care. A “vir-
tual provider” may not be the final solution to the problem of lack of availability of
experts in the field of stroke care, but it does provide an opportunity to bring special-
ized care to underserved areas. Acute care is only one component of the multiple
disciplines that are the hallmark of management of these patients. Once the diagno-
sis is established, a meticulous workup usually follows in a stroke unit, aimed at
determining the etiology of the event so that an optimal medical therapy can be
established, tailored to each individual patient’s needs.

Different stroke syndromes and etiologies can be misdiagnosed by untrained
providers, leading to an increase in the recurrence of future events, and resulting in
suboptimal therapies that may otherwise lead to better outcomes. Vascular neurolo-
gist availability would lead to better diagnosis, radiographic interpretation, and
treatment for stroke patients. With the aid of ancillary staff and under the supervi-
sion of non-specialized physicians, telemedicine may be a vehicle to bring the
expertise of a vascular neurologist to a remote stroke unit, thus linking the resources
of a stroke center to a hospital without the desired resources. It would allow for
other members of the care team to provide their services remotely as well. At the
same time, it would reduce the number of transfers of patients into tertiary centers,
hence maintaining patients close to home, their families, and their support system
(Figs. 10.1 and 10.2).
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Conclusion

As the population continues to age, the prevalence of stroke will do the same
despite best efforts at primary prevention. Developing initiatives and therapies that
help decrease the burden of stroke are more important now than ever. Along with
the innovations in acute stroke care, stroke units are an invaluable tool to help
reduce such burden. Caring of patients with strokes in a stroke unit and providing
specialized care provides an optimal environment for high performance and the
opportunity to keep morbidity, mortality, and long-term institutionalization to a
minimum.

The stroke unit model has demonstrated that it helps improve the outcomes of
stroke patients and increases the odds for patients to have independence after a
stroke and survive it when compared to less organized services. Despite such results,
institutions are required to provide a large number of resources to make them func-
tion optimally. Alternatives for areas with fewer resources, like telemedicine, seem
to be an adequate option that allows expert care to be provided across larger territo-
ries and to more patients, ultimately bringing elements of the stroke unit to the
patient.

Key Points

e After acute treatment, stroke patients require specialized and coordinated care in
order to identify their needs and facilitate maximal recovery

e Stroke units involve a multidisciplinary approach to the care of stroke patients
and have led to the development of Stroke Centers

e Stroke units reduce mortality and improve outcomes of stroke patients when
compared with non-specialized care

e Stroke units require an institutional commitment as they require a large number
of resources to function optimally

e Telemedicine may impact the post-acute stroke care in the near future, allowing
specialized care to reach underserved areas
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Chapter 11
Update in Perioperative Medicine: Updates,
Advances, Controversies in Perioperative Care

Lakshmi N. Prasad Ravipati

Introduction

This chapter gives an introduction to preoperative evaluation, with an emphasis on
risk assessment, optimization of preexisting medical conditions, and an analysis of
complication prediction based on various models. It also presents efforts directed
towards prevention of anticipated complications and introduction of novel concepts
in perioperative care. It explores the expanding role of the hospitalist in this process
and what tools are currently available.

Perioperative care involves care of the patient around the time of surgery. The
various phases of the perioperative care include preoperative, intraoperative, and the
postoperative period.

Dedicated preoperative evaluation clinics offer multiple proven benefits for the
care of the surgical patient. A focus on risk assessment and coordination of the care
with the surgeon has resulted in improved quality. Enhanced perioperative care has
been shown to reduce preoperative testing, reduce day of surgery cancellations and
optimization of operating room time [1]. In addition subspecialty consultation and
overall costs have been reduced.

Hospitalists in the Perioperative Care

Preoperative evaluation is provided by a variety of specialist including anesthesiolo-
gists, surgeons, primary care physicians, and hospitalists.
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Having experience in Inpatient Medicine and an increasing role in surgical co-
management, hospitalists have expectedly been involved in the pre-, post-, and
perioperative phases of care of the surgical patient. They may serve as primary
attending or as consultants during the patient’s stay in the hospital. They are called
upon to address the patient’s medical conditions and facilitate effective discharge
planning.

Traditionally, preoperative assessment and the preoperative clinic has been man-
aged and staffed by anesthesiologists. Hospitalists are also finding roles in the pre-
operative clinics as both consultants and directors. Their skills are particularly
useful in the management of medically complex patients, where in conjunction with
anesthesiologists they have been proven to improve perioperative outcomes [2].

Preoperative Clinic: Function Overview

The focus of preoperative evaluation is to perform comprehensive evaluation of the
patient. This includes assessing risk and mitigation. Risk assessment takes into
account the interaction of anesthesia type, patient, and surgery specific factors.
Anesthetic factors include the type of anesthesia such as general or neuroaxial.
Surgical factors include the type, extent, and duration of surgery. Patient factors
include age, comorbidities, and lifestyle. Various risk prediction models are avail-
able for risk assessment of postoperative complications. Some of the models are
organ specific such as the revised cardiac risk factor index (RCRI) for cardiac risk
assessment and some refer to post-op complications in general such as the American
society of Anesthesiologists Physical Status Classification (ASA), based on the
presence and severity of preexisting systemic disease.

Preoperative evaluation should also focus on the adequacy of control of underly-
ing chronic medical conditions such as diabetes mellitus, hypertension, chronic kid-
ney, lung, and heart diseases. If those conditions are felt to be uncontrolled, efforts
directed towards optimizing them should take place prior to surgery.

Another aspect of perioperative care is to anticipate potential postoperative com-
plications. Some perioperative medical complications are predictable based on the
patient’s preexisting medical conditions. These include the delirium risk in patients
with dementia and acute kidney injury risk in patients with advanced chronic kidney
disease. Strategies to reduce complications postoperatively continue to be devel-
oped. Being aware of the potential complications will enable the perioperative care
team to initiate protocols that lead to earlier diagnosis and improve outcomes.

Preoperative evaluation may occur in the hospital (often emergent, semi elective
surgery) or ideally in an outpatient setting, which determines the time available for
optimizing the patient prior to surgery.

During the preoperative evaluation process, there has been an evolution from
simply providing clearance for surgery and anesthesia to the more useful risk strati-
fication process (high, intermediate, and low risk for complications). With this
information, informed decisions can be made by the surgical and anesthesiology
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team. For instance, if the patient was felt to be at high risk for surgery, the surgeon
may plan a less invasive procedure. Risk assessment can also assist the patient in
making an informed decision concerning the risk and benefits of the procedure.
Risk assessment may also be beneficial in developing care plans for the patient in
the perioperative period.

Estimating Perioperative Cardiac Risk

Many patients undergoing major noncardiac surgery are at risk of having an adverse
cardiac event in the perioperative period. Various risk evaluation models are avail-
able to estimate perioperative cardiac risk.

Risk assessment models in patients undergoing noncardiac surgery include the
following: the Revised Cardiac Risk Index (RCRI) which has been widely used and
validated [3]. Other models are the American College of Surgeons National Surgical
Quality Improvement Program risk (ACS-NSQUIP) [4], and the myocardial infarc-
tion and risk calculator (MICA NSQUIP) database risk model.

Preoperative cardiac evaluation involves obtaining a history of preexisting heart
disease including coronary artery disease, heart failure, valvular disease, and
arrhythmias. A history of related vascular disease is also obtained including cere-
brovascular disease, renal disease, and diabetes mellitus. A focused cardiovascular
exam should be performed. An assessment should also be made for stability of the
preexisting cardiac conditions or the presence of new onset acute cardiac condi-
tions. This includes the presence of unstable coronary syndromes or decompensated
heart failure. Cardiac risk also depends on the surgery, with higher risk seen for
certain surgeries such as vascular, open intraperitoneal, or intrathoracic.

Functional status needs to be determined as a part of estimating cardiac risk. Low
functional status increases the risk of cardiopulmonary complications independent
of other risk factors. Patients who require emergent or urgent surgery are at increased
risk of a perioperative cardiovascular event.

Postoperative Pulmonary Complications

Postoperative pulmonary complications play a significant role in perioperative mor-
bidity and mortality. There are several pulmonary risk prediction tools including the
Assess Respiratory Risk in Surgical Patients in Catalonia (ARISCAT) risk index
[5], the Arozullah respiratory failure index [6], and the Gupta calculators for post-
operative respiratory failure and pneumonia.

Postoperative pulmonary complications can present in various ways such as atel-
ectasis, bronchospasm, pneumonia, pulmonary edema, pulmonary embolism,
aspiration, and postoperative respiratory failure requiring ventilator support.
Exacerbation or worsening of preexisting lung conditions such as sleep apnea can
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occur as well in the perioperative period. Major causative factors leading to postop-
erative pulmonary complications are those procedures that result in reduced lung
volumes measured by vital capacity and functional residual capacity. This may
occur with thoracic and upper abdominal surgery.

Older age, dependent functional status, American Society of Anesthesiologist
(ASA) class >2, chronic obstructive pulmonary disease (COPD), pulmonary hyper-
tension, and heart failure are patient related pulmonary complication risk factors.

Proximity of the surgical incision to the lung, longer duration of surgery, and
emergent surgery are some procedural related risks. General anesthesia carries a
higher risk in comparison to regional, epidural, regional anesthesia.

A focused clinical evaluation can identify the patients that are at risk of postop-
erative pulmonary complications. This can identify unknown pulmonary conditions
as well as assess for the status of known conditions. Preoperative test to be consid-
ered include pulse oximetry, chest radiographs, pulmonary function, and exercise
testing.

Suggested strategies to reduce postoperative pulmonary complications include
smoking cessation. This reduces airway reactivity, improves mucociliary func-
tion, and decreases carboxyhemoglobin. It has been demonstrated that there is no
harm related to a short duration of smoking cessation preoperatively. Other risk
factors that can be modified include asthma and COPD control. These conditions
may be treated with scheduled inhaled bronchodilator use prior to intubation.
Lung expansion maneuvers such as incentive spirometry are also suggested.
Empirical continuous positive airway (CPAP) use may be of benefit in certain
patients. Measures such as coughing, deep breathing, oral care, head end of bed
elevation, and physical therapy may be of benefit. Finally patient and family edu-
cation on all of these measures has shown to reduce postoperative pulmonary
complications [7].

Renal Complications

Acute kidney injury can occur in the postoperative period. Acute kidney injury is
defined as a rapid loss of renal function and is associated with significant morbidity
and mortality. Various definitions and criteria exist to define acute kidney injury.
These are based on the increase in serum creatinine from the baseline over time and
the urine output.

Risk factors for perioperative acute kidney injury include the type of surgery.
High-risk surgeries include cardiac surgery transplant surgery, abdominal aortic
surgery, and emergent surgery [8]. A specific risk is associated with cardiac valve
surgery. Patient related risk factors include preexisting chronic kidney disease, dia-
betes mellitus, congestive heart failure, and peripheral vascular disease. Hypotension
in the perioperative period is a significant cause of acute renal failure.

Measures that may reduce the risk of perioperative acute kidney injury include
minimally invasive surgical techniques, optimizing the volume status, maintaining
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adequate hemodynamic status to ensure renal perfusion, and avoiding nephrotoxin
use [9]. This includes minimizing the use of nonsteroidal anti- inflammatory agents
(NSAIDS), radio contrast agents, amino glycosides, and in particular the use of
amphotericin.

Surgery in Patients with Liver Disease

Patients with chronic liver disease such as cirrhosis who undergo surgery are at
increased risk of morbidity and mortality [10]. Risk factors for perioperative mor-
bidity and mortality in patients with cirrhosis include the type of surgery. Increased
risk is seen with abdominal and cardiac surgery. Patient risk factors include the
presence of ascites, coagulopathy, or encephalopathy. Risk predictors in patients
with cirrhosis are Child-Pugh (CP) class, Model for End-stage Liver Disease
(MELD). A mortality risk assessment tool developed at the Mayo Clinic is available
to calculate the estimated 7-day, 30-day, 90-day, 1-year, and 5-year mortality rates
after surgery based on the patient’s age, ASA class, and international normalized
ratio (INR), serum bilirubin, and serum creatinine [11].

Specific strategies to reduce complications in patients with liver disease under-
going surgery are not widely known. For this reason the decision to proceed with
surgery in this population must be done with caution and with an increased empha-
sis on risk and benefit.

Postoperative Delirium

Postoperative delirium is a common neurological complication. Delirium is an
acute reversible confusional state with alteration of consciousness often manifesting
as agitation or hallucinations. The condition is often caused by a medical condition,
medication, or in combination with the physiological stress of surgery.

The two most important risk factors for postoperative delirium are preexisting
dementia and older age. A focused clinical evaluation can unmask preexisting
dementia, as well as assess for medical conditions that may predispose the patient
to post-op delirium. Medications commonly used in the perioperative period such as
opioids, benzodiazepines, and anticholinergics can cause delirium. Their use should
be assessed preoperatively [12].

There are challenges in treating postoperative delirium with no single agent
or activity providing consistent improvement. A combination of non-pharmaco-
logical interventions has been suggested to reduce postoperative delirium. These
include orientation, cognitive stimulation, and facilitation of physiologic sleep
[13]. Early mobilization and minimized use of physical restraints has been
shown to be of benefit. In general those measures that return the patient to a
normal cycle of daily activities appear to be beneficial. Many of these measures
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are time consuming by staff and should be protocol driven. Currently available
evidence does not support the use of pharmacological agents to prevent
delirium.

Hematological Complications

Anemia is commonly seen in the perioperative period and transfusion is often
undertaken. Transfusion guidelines have been published by various societies. The
trend has been towards a more restrictive red blood cell transfusion strategy. The
current threshold for transfusion is hemoglobin level of 6-8 g/dL. This should be
determined on an individual basis. In general, the different guidelines have recom-
mended that transfusion is not indicated for hemoglobin >10 g/dL [14]. The deci-
sion to transfuse should, however, be based on the clinical context rather than any
absolute hemoglobin level.

Endocrine System

Stress Dose Steroids

Hypothalamic pituitary adrenal axis can be suppressed with chronic glucocorticoid
therapy. During stressful situations such as in the perioperative period, adrenal
glands may not respond appropriately suggesting the possible need for stress dose
steroid.

Requirements of stress dose steroids should be individualized and based on sev-
eral factors. This includes the extent of the surgery, dose, and duration of prior ste-
roid treatment and the closeness of the steroid treatment to surgery. In the past, high
dose steroids were routinely used for patients who were on any recent steroid treat-
ment. Currently available data suggest that not all patients who are on steroid treat-
ment require stress dose steroids. Stress dose steroids may not be needed unless the
steroid use was for primary disease of the hypothalamic pituitary adrenal axis [15].
Additionally the dose of the stress dose steroid is to be based on the extent of the
surgery.

Surgery on a Patient with Diabetes Mellitus

Several factors are important to consider in the diabetic patient undergoing surgery.
Diabetic patients have a higher incidence of needing surgical procedures than the
general population. Coronary artery disease is more common in diabetics than in the
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general population. Careful preoperative evaluation is required in this population
with reference to the assessment of cardiac status given the likelihood of asymptom-
atic coronary disease. In addition diabetes mellitus is also associated with increased
risk of perioperative infection.

Achieving glycemic control can be difficult in the perioperative period due to
various factors affecting the glucose. This includes perioperative nausea, vomiting,
and reduced oral intake causing hypoglycemia. Conversely steroid use, infection,
stress hormones, and hyperalimentation may cause hyperglycemia. It is preferable
that patients with diabetes mellitus should have their surgery earlier in the day. This
will allow for adequate resources to manage and stabilize glucose control in the
immediate postoperative period.

Preoperative evaluation of a diabetic patient should focus on determination of the
type, treatment regimens, adequacy of glucose control, and preexisting complica-
tions of diabetes. General anesthesia has greater effects on glucose metabolism and
insulin resistance in comparison to epidural or regional anesthesia. Surgery and
general anesthesia can cause a neuroendocrine stress response resulting in meta-
bolic abnormalities leading to hyperglycemia.

An elevated hemoglobinA 1C level predicts a higher rate of postoperative adverse
events. Preoperative or perioperative hyperglycemia in diabetic patients increases
the risk of postoperative infection and should be avoided.

Glucose Target in the Perioperative Period

There is no consensus on an ideal glucose in the perioperative period. A lower range
of glucose that has been suggested is 80—140 mg/dL. The upper suggested range is
180-200 mg/dL. The target glucose is determined on an individual case based basis
taking into account the risk of hypoglycemia. Intensive glucose control (<120-
150 mg/dL) was not associated with reduction of infectious complications, mortal-
ity, but was associated with hypoglycemia [16].

Insulin for both type one and two is commonly used in the form of sliding scale
in the treatment of diabetes in the perioperative period. Basal prandial insulin is
preferred over sliding scale alone insulin in the management of type 2 diabetes in a
hospital setting [17].

Surgical Wound Related Complications

Risk factors for wound healing issues include peripheral arterial disease, venous
insufficiency, prior infection, and radiation. Presence of prosthesis or other foreign
body, systemic conditions such as diabetes mellitus, obesity, sickle cell disease, and
malnutrition are other well-established factors. The use of immunosuppressant or



150 L.N. Prasad Ravipati

chemotherapy may also promote surgical site infections. Additionally requiring
blood transfusions and prior tobacco use may be risk factor for both delayed healing
and surficial site infection.

Surgical infection prevention measures include use of intravenous prophylactic
antibiotic within 1 h before incision, glucose control, and maintaining normother-
mia [18]. Multiple protocols exist and are mainly determined by the surgical team.
Local surgical site observation must be done primarily by the surgical team but the
consultant perioperative physician can assist in comorbidity management as well as
direct observation of wound sites.

Postoperative Urinary Retention

Postoperative urinary retention is a common problem in the perioperative period
and may lead to bladder overdistension, urinary tract infections, unnecessary cath-
eterization, and infections.

Various risk factors have been identified for postoperative urinary retention.
Patient specific risk factors are advanced age, men more than women, and the pres-
ence of benign prostate hypertrophy. Preexisting neurological conditions such as
cerebral palsy and multiple sclerosis also play a factor. Medication used in the peri-
operative period such as opioids, anticholinergic agents, sympathomimetics may
also predispose to urinary retention [19].

Some of the procedure related risk factors are joint arthroplasty, anorectal sur-
gery, hernia repair, and gynecological surgeries.

The overall goal in preventing postoperative urinary retention is to prevent blad-
der distension, which may further exacerbate the condition while at the same time
minimizing catheter use. Depending on preexisting risk factors, patients may require
continued use of their benign prostatic hyperplasia (BPH) medications. Careful
monitoring of IV fluids and observing for bladder distension during and after sur-
gery is recommended. When necessary, schedule catheterization may be required.

There is no consensus as to what is the best catheterization strategy. However
minimizing catheter use driven by protocols is being undertaken at most hospitals.
Cholinergic agents, alpha blockers make a significant difference in reducing the
incidence of retention.

Perioperative Pharmacology

An important aspect of the preoperative evaluation is to obtain a thorough medica-
tion history. This includes nonprescription, over-the-counter medication, supple-
ments, and herbal remedies. Attention should be given to the medication that are
used in the intra- and postoperative period and their potential interactions.
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Particular emphasis needs to be directed towards the use of anticoagulants and
antiplatelet agents. The indications for the use of these medications should be
reviewed. Some anticoagulants are held in the perioperative period [20, 21]. Safety
of holding medication needs to be determined based on the bleeding risk with the
surgery and the medical history. Stent placement, recent thrombotic event, and high-
risk atrial fibrillation all pose significant risk when antiplatelet and anticoagulation
medicines are stopped. An anticoagulation strategy must be determined for each
case and modified when needed.

Medications that are used chronically, if withdrawn abruptly in the perioperative
period may be problematic. Certain medicines such as beta-blockers and clonidine
have significant hemodynamic affects if stopped and should be continued if possible
[22]. Parenteral routes of administration should be considered if the surgery inter-
feres with gastrointestinal function or there are restrictions for oral intake for a
prolonged period.

Medication used in the perioperative period can contribute to perioperative com-
plications. Delirium may be seen with opioids, benzodiazepines, anticholinergic
medications. If possible their use should be minimized. This should be weighed
against the possibility of withdrawal. Renal impairment can be seen with a variety
of medicine, including NSAIDs, and their use should be limited.

Prophylactic Beta-Blocker Use in Patients Undergoing
Noncardiac Surgery

Perioperative beta-blocker use in patients that are at risk of arterial disease reduces
myocardial ischemia, cardiovascular complications. These benefits, however, may
be associated with an increase of other risks such as overall mortality and stroke.
Randomized controlled trials have yielded conflicting results regarding the ability
of beta-blockers to influence perioperative cardiovascular morbidity and mortality
in all populations. These variations seem to be based in part on the dose of the beta-
blocker and timing of initiation of the beta-blocker [23]. Current evidence suggests
to not initiate beta-blocker based solely on risk assessment in the perioperative
period. Patients who do not have indications for their long-term beta-blocker use
may not benefit from perioperative beat-blocker use [23].

Direct Oral Anticoagulants (DOACs)

Direct factor Xa inhibitors (Rivaroxaban, Apixaban) are used for the treatment
and prevention of thromboembolic disease, and stroke prevention in patients with
atrial fibrillation. Specific reversible agents have not been available in the event
of a major bleed with these drugs. Various agents are being considered. Activated
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prothrombin complex concentrate seems to be superior to prothrombin complex
concentrate or recombinant activated factor 7 in reversing the anticoagulation
effect of Rivaroxaban [24]. A direct thrombin inhibitor, dabigatran, is used for
the treatment and prevention of thromboembolic disease, stroke prevention in
patients with atrial fibrillation. A specific reversal agent, idarucizumab, has been
approved by the FDA for use in patients when reversal of anticoagulation from
dabigatran [25].

Opioid Free Total Intravenous Anesthesia

Opioid use is very common in the intra- and postoperative periods for pain control
and intraoperative use of opioids may be associated with postoperative hyperalgesia
and increased analgesic use. Opioid related side effects, such as postoperative nau-
sea and vomiting (PONV), may delay recovery and discharge [26]. The opioid epi-
demic has placed greater emphasis on reducing or eliminating opioid use in the
perioperative time.

Opioid free total intravenous anesthesia uses sedative-hypnotic anesthetic (typi-
cally propofol) combined with an analgesic agent that can reduce postoperative
nausea and vomiting. Patients are often given intravenous acetaminophen along
with intravenous NASIDS. Gabapentin is also often administered. Nerve blocks
may be given for a full 72 h. By the time the block is discontinued pain can be man-
aged by non-opioid methods. Results have been promising with reductions in length
of stay and complications seen [26].

Enhanced Recovery After Surgery (ERAS)

ERAS/Fast-track surgery protocols are multimodal evidence based perioperative
standardized care protocols that significantly reduce physiological stress and post-
operative organ dysfunction. They enhance recovery after surgery and expedite
return to baseline health and functional status. Outcomes have improved and length
of stay has been reduced [27].

ERAS protocols are applied in various phases of the perioperative care (preop-
erative, intraoperative, postoperative). Some of the elements of the preoperative
care are protocol driven medical optimization, patient education. Timing of the sur-
gery reduces the duration of the NPO status. During the intraoperative period,
choosing a minimally invasive approach, and when possible avoidance of nasogas-
tric tubes and intra-abdominal drains. During the postoperative period, a focus on
nutrition and early ambulation should be undertaken. There is an emphasis on mul-
timodal non-opioid approaches to control postoperative pain, nausea, and
vomiting.
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With ERAS protocols, many operations which were performed as inpatient are
now done as outpatient/day surgery procedures. The ERAS protocols are being
applied to complex surgical procedures and have resulted in improved surgical out-
comes. The benefits of fast track protocols were first well established in colorectal
surgery patients [28]. Data now supports the role of these protocols in other surger-
ies as well [28].

Perioperative Surgical Home

Perioperative surgical home (PSH) is a concept where the anesthesiologist plays
a key role in the perioperative care (pre-, intra-, postoperative phases).
Anesthesiologists take a bigger role that their traditional intraoperative care role
serving as a perioperative primary care physician or consultant [29, 30].
Literature, both from the US and internationally suggests positive impacts from
PSH initiatives [31].

Carbohydrate Loading

Preoperative carbohydrate loading is a concept of administration of a carbohydrate
drink a few hours before surgery [32]. This concept is in contrast to the traditional
fasting undertaken after midnight on the day prior to surgery. It is felt that carbohy-
drate loading may reduce insulin resistance and thereby helping perioperative glu-
cose control. Being in a fed state rather than fasting state reduces catabolism with
muscle preservation which may result in reduced complications and a decreased
length of stay [33, 34]. Further research is needed to determine in which procedures
this concept may be of benefit.

Frailty in Surgical Patients

Frail patients are a subset of medically complex patients. They are often elderly
with reduced functional status. They are prone to adverse outcomes with surgical
interventions. Awareness and measurement of frailty can improve perioperative risk
assessment and care of these patients. Several frailty assessment tools are available.
Frailty, independent of medical comorbidities predicts postoperative complications
and length of stay in older surgical patients [35].

Research is needed to determine if measures reducing frailty measurements are
of any practical benefit in reducing complications in this population. If possible
measures to improve functional status should be suggested prior to surgery.
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Prehabilitation

Patients with reduced functional status, particularly elderly are prone to have post-
operative complications (morbidity, mortality, functional decline). Improvement in
preoperative functional status may reduce postoperative morbidity and helps with a
faster functional recovery [36]. Prehabilitation is a concept of preparing the surgical
patient with various modalities such as exercise and nutrition. The goal is to improve
the physical condition of the patient. Prehabilitation have been shown to have a
positive impact on the length of hospital stay and readmission rates [37].

Advance Care Planning and Informed Consent

There are inherent risks associated with any surgery, and complications, including
death may occur. The preoperative evaluation could be a time to address both the
specific advance care issues associated with the surgery and advance care directives
in general. High-risk surgery patients often lose decision-making capacity as a
result of surgical complications. For these reasons, advance care planning prior to
surgery may be beneficial. During the informed consent process, surgical patients
are informed about the potential surgical, anesthesia complications. The hospitalist
or the medical consultant with the knowledge of the potential medical complica-
tions can keep the patient informed of those and also discuss ways to reduce the
complications enhancing the informed consent process.

Enhanced informed consent may occur in conjunction with the surgeon and the
perioperative team. The surgeon is the primary driver of the informed consent pro-
cess, but the perioperative team may also provide a different perspective for the
patient. Care must be taken in determining roles and reducing conflicting informa-
tion delivered to the patient.

Conclusion

Hospitalists, with their knowledge of preexisting medical conditions, team based
approach and experience of caring for the hospitalized patients are well suited to
manage the preoperative clinic and perioperative team.

A collaborative team based approach is needed in the increasingly complex field
of perioperative care. This includes the hospitalist, primary care provider, anesthe-
siologist, subspecialist, and surgeon. The multidisciplinary team should also include
the pharmacist, physical therapist, nutritionist, and social worker.

This field continues to develop evolving protocols that require a dedicated physi-
cian to review and incorporate into hospital systems. The administration of these
protocols requires the interaction of many departments within the hospital. The
unique background of the hospitalist may make him or her best suited for this task.
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Chapter 12
Obstetrics: The Hospitalist’s Approach
to the Pregnant Patient

Veronica Gillispie and Brittany McKinley

Bleeding in the First Trimester

Case Presentation

A 23-year-old Gravida 1 Para 0 female presents to the Emergency Room with com-
plaint of vaginal bleeding. She reports a positive pregnancy test at home. She is unsure
of her last menstrual period. She reports the pain is “menstrual-like cramping.” She
has no medical history and no surgeries in the past. On physical exam, vital signs are
stable and she is afebrile. On speculum exam, the cervix appears to be closed with
slight vaginal bleeding. On bimanual exam, the uterus feels gravid and the cervix is
closed. There is no adnexal tenderness. What is the next step in her management?

Bleeding Secondary to Implantation

Vaginal bleeding during the first trimester of pregnancy can occur for a number of
reasons (see Table 12.1). Bleeding may be physiological due to changes in proges-
terone as the placenta is established [1]. If all other plausible causes of the bleeding
are ruled out, then reassurance and follow-up with a normal obstetrics appointment
schedule is recommended.

V. Gillispie (>4)

Obsetrics and Gynecology, Ochsner Health Systems, Ochsner Clinical School,
4429 Clara Street, Suite 500, New Orleans, 70115 LA, USA

e-mail: vgillispie@ochsner.org

B. McKinley
Ochsner Clinical School, The University of Queensland, St Lucia, QLD, Australia

© Springer International Publishing AG 2018 159
K. Conrad (ed.), Clinical Approaches to Hospital Medicine,
https://doi.org/10.1007/978-3-319-64774-6_12


mailto:vgillispie@ochsner.org

160 V. Gillispie and B. McKinley

Table 12.1 Causes of Abortion
bleeding in the first trimester

Complete
Incomplete

Inevitable
Threatened
Ectopic pregnancy

Infection

Physiologic
Implantation

Abrasions of the
cervix

Bleeding Secondary to Abortion

Spontaneous abortion is a common cause of first trimester bleeding. Up to 20% of
pregnancies will result in spontaneous abortion, and of these, 80% will occur within
the first trimester [2, 3]. There are several types of spontaneous abortions: threatened,
inevitable, complete, and incomplete are types associated with vaginal bleeding.

A diagnosis of threatened abortion is made when an intrauterine pregnancy at 20
weeks gestation or less is associated with vaginal bleeding. On physical exam, the
cervix is closed, there has been no passage of products of conception and on ultra-
sound, fetal cardiac activity is present. This is the most common type of abortion. Up
to 96% of threatened abortions with subsequent confirmed fetal cardiac activity do
not result in miscarriage [4, 5]. Expectant management is appropriate in these cases.

Similar to a threatened abortion, an inevitable abortion is a pregnancy at 20
weeks gestation or less that is associated with vaginal bleeding. The key distinction
is that inevitable abortion is also associated with cervical dilation. These pregnan-
cies will eventually result in a complete abortion. There are three management
options in this type of abortion: expectant, medical, or surgical. Patients that are
hemodynamically stable with no signs of infection may be offered expectant or
medical management. Patients managed expectantly are given precautions to pres-
ent to the hospital if they experience heavy vaginal bleeding or severe abdominal
pain. They are also instructed to follow up in 1 week after diagnosis to determine if
products of conception have passed spontaneously. Medical management includes
the use of misoprostol alone or with the addition of mifepristone. The recommended
initial dose of misoprostol is 800 pg vaginally. A repeat dose may be administered
if needed. This must be administered within 7 days of the initial dose, and no earlier
than 3 hours after the first dose [6]. Serial beta-hCG analysis or transvaginal ultra-
sound is again indicated to ensure that all products of conception have been success-
fully passed. For patients that are not hemodynamically stable, show signs of
infection or decline expectant or medical management, may be treated surgically
via a dilation and suction to remove the products of conception [7, 8].

An incomplete abortion is diagnosed when some products of conception have
passed but there are still some retained products. This can be determined by ultra-
sound. Again, if the patient is hemodynamically stable with no signs of infection,
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they may be a candidate for expectant or medical management. If they are not
candidates or decline conservative management, they should be treated surgically
with a dilation and curettage.

A missed abortion is a pregnancy before 20 weeks with no fetal cardiac activity.
Patients are asymptomatic (i.e., no vaginal bleeding or abdominal pain). It is gener-
ally found on routine exam. These patients can be managed expectantly, medically,
or surgically.

A complete abortion is diagnosed when all products of conception have passed,
and the cervical os is closed. This is a clinical diagnosis that may be confirmed with
serial beta-hCG analysis and transvaginal ultrasound.

Bleeding Secondary to Ectopic Pregnancy

Ectopic pregnancy is another common cause of first trimester bleeding. Ectopic
pregnancy occurs when an embryo has implanted in a site outside the uterus. The
most common site of extrauterine pregnancy is the ampulla of the fallopian tube [9].
As the embryo grows, it can cause expansion or rupture of the fallopian tube, result-
ing in vaginal or intra-abdominal bleeding. Any patient with a confirmed pregnancy
that presents with vaginal bleeding should be evaluated for the location of preg-
nancy (i.e., extrauterine vs. intrauterine) as ruptured ectopic pregnancy is a surgical
emergency. Patients with a ruptured ectopic pregnancy may present with diffuse
abdominal pain or peritoneal signs.

Ectopic pregnancy can be diagnosed with a beta-hCG level that is greater than
2000 IU/L in the setting of a transvaginal ultrasound that shows an absent intrauterine
pregnancy [10]. A non-ruptured ectopic pregnancy can be managed medically or sur-
gically. Methotrexate is the gold standard for medical management. Absolute contra-
indications include hemodynamically instability, active liver disease, and unreliable
patient. Relative contraindications include a beta-hCG of >5000 IU/L, gestational sac
>3.5 cm, or the presence of fetal cardiac activity [11]. Surgical intervention is recom-
mended when the criteria for medical management are not met. The surgical approach
can be laparoscopic or via a laparotomy. The surgical approach should be determined
based on the experience of the surgeon with each skill as well as the stability of the
patient. Once the approach is determined, surgical treatment can be a salpingectomy
or salpingostomy. Salpingostomy may be preferred for women who desire to main-
tain fertility. However, the risk of ectopic pregnancy in future pregnancies is increased
[12]. Salpingectomy is necessary when the fallopian tube is ruptured.

Bleeding Secondary to Infection

Infection is another cause of first trimester bleeding. Infections can cause vaginal or
cervical irritability, resulting in spotting during the first trimester of pregnancy. Some
common infectious agents include Chlamydia trachomatis, Neisseria gonorrhoeae,
Gardnerella vaginalis, and Candida albicans. Chlamydia is the most common
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Table 12.2 Amsel criteria Discharge that is thin and gray, white,

for the diagnosis of bacterial or yellow

Vaginosis Fishy odor in the presence of 10% KOH
Vaginal pH that is >4.5

Clue cells on microscopy

sexually transmitted infection, while gonorrhea is the second most common infec-
tion [13]. To diagnose an infection, a first-catch urine sample or a vaginal swab must
be obtained for testing. A nucleic acid amplification test (NAAT), which is the gold
standard for diagnosis, is then used for detection [14]. The CDC currently recom-
mends one dose of oral azithromycin 1 g as a single dose. For women who cannot
tolerate this, erythromycin or amoxicillin can be used [15]. A single injection of
ceftriaxone 250 mg plus azithromycin 1 g orally in a single dose is the treatment for
gonococcal infections. If ceftriaxone is not available, Cefixime 400 mg orally in a
single dose plus azithromycin is recommended [16]. Gardnerella is a common cause
of bacterial vaginosis and is another source of first trimester vaginal bleeding.
Diagnosis can be made using the Amsel criteria which includes presence of a thin
gray—white vaginal discharge, fishy odor in the presence of 10% KOH, a pH > 4.5,
and presence of clue cells on microscopy (see Table 12.2) [17]. It is important to note
that while a Gram stain is the gold standard for diagnosis, it is not commonly used in
clinical practice [18]. Treatment for Gardnerella should be deferred until the second
trimester. Clindamycin 300 mg bid for 7 days, metronidazole 500 mg bid for 7 days,
or metronidazole 250 mg tid for 7 days can be used for treatment [19]. Candida is
another common cause of a vaginosis. Patients may be asymptomatic, or present
with thick white discharge with burning, itching, dysuria, dyspareunia, and bleeding
[20]. Diagnosis is clinical and can be confirmed with a wet mount to visualize sam-
pled discharge. 10% KOH can be used to better visualize the characteristic budding
and pseudohyphae of the yeast [21]. Treatment is only recommended for symptom-
atic patients, as infection is not associated with adverse pregnancy outcomes [22].
Clotrimazole or miconazole can be used in combination with topical cream for
symptomatic cases [23]. Oral fluconazole should be avoided, as there is some evi-
dence that it may be associated with increased risk of spontaneous abortions [18].

Case Conclusion

In conclusion, vaginal bleeding in the first trimester can be due to a number of rea-
sons. In this case, a woman who is hemodynamically stable presents with vaginal
bleeding in the setting of a positive home pregnancy test. The positive home preg-
nancy test must first be confirmed with a urine pregnancy test. Once pregnancy is
confirmed, a physical exam can be safely conducted. In this case, the speculum exam
reveals a closed cervix and blood within the vaginal vault. An ultrasound would then
be warranted to confirm intrauterine pregnancy. In this case, an intrauterine preg-
nancy is visualized, and fetal heart tones are heard, so ectopic pregnancy is ruled out.
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In the absence of a vaginal or cervical infection, we can diagnose this as a threatened
abortion. A complete blood count and type and screen should also be ordered at this
time. If the mother is Rhesus factor (Rh) negative and the patient has experienced
bleeding, Anti-D or Rhogam should be administered [24]. A 50 pg dose of Rhogam
can be administered for all first trimester pregnancies, though it is safe to use the
standard dose of 300 pg if that is more readily available [25]. In this patient, it is
appropriate to manage her expectantly giving her precautions to return to the emer-
gency room if her bleeding increases or her pain becomes more severe.

Nausea and Vomiting

Introduction

Nausea and vomiting, or “morning sickness,” is a common complaint in pregnancy,
and affects up to 74% of pregnant patients [26]. Typically, nausea and vomiting
begins around weeks five and six, peaks at week nine, and improve after week 16
[27]. This is attributed to rising first trimester beta-hCG levels, which double every
48-72 h from conception until weeks 9—12 before declining. However, the true
pathogenesis of nausea during pregnancy remains unknown, with some known
causes including pregnancy-related complications, gastrointestinal conditions,
endocrine disorders, and infection (see Table 12.3).

Pregnancy-Related Causes

Some common pregnancy-related etiologies include hyperemesis gravidarum, acute
fatty liver disease of pregnancy, and HELLP syndrome.

Hyperemesis gravidarum is a serious condition. It presents in the first couple
weeks of pregnancy, and is defined as severe nausea and vomiting resulting in

Table 12.3 Causes of nausea

i Pregnancy-related complications
and vomiting in pregnancy

Hyperemesis gravidarum

Acute fatty liver disease of pregnancy

Pre-eclampsia
HELLP syndrome
Gastrointestinal conditions

Appendicitis

Cholecystitis

Endocrine disorders

Diabetic ketoacidosis

Hyperthyroidism
Infection

Pyelonephritis
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dehydration and a loss of 5% of pre-pregnancy weight. Hyperemesis gravidarum
can occur in normal pregnancies, but can also be a sign of a serious underlying
condition, such as a trophoblastic disease [28]. The diagnosis of hyperemesis gravi-
darum is clinical, but can be supported by metabolic changes seen on blood work.
Blood work includes a complete metabolic panel, which typically shows a hypo-
chloremic metabolic alkalosis, caused by the electrolyte imbalance from the persis-
tent vomiting. Increased liver enzymes (less than 300 units/L), increased serum
bilirubin (less than 4 mg/dL), and increased serum amylase (up to five times greater
than normal levels) may also be present [29].

Acute fatty liver disease is a rare condition, affecting 5 in 100,000 pregnancies.
Women with low BMI (<20) or multiple gestations are shown to be at greater risk
[30]. Acute fatty liver disease typically presents in the third trimester with nausea
and vomiting as the primary symptom. Other symptoms include epigastric abdomi-
nal pain, anorexia, jaundice, and malaise [31]. Laboratory tests will show elevated
serum aminotransferase (up to 500 units/L). Severe cases may also have elevated
serum ammonia and prolonged prothrombin time, as well as hypoglycemia. Acute
kidney injury and hyperuricemia are also often present [32]. Imaging tests of the
liver are primarily used to exclude other diagnoses, while liver biopsy is used for
definitive diagnosis [33]. Liver biopsy will show fatty change, or more specifically,
microvesicular fatty infiltration of the hepatocytes [34].

It is also important to consider HELLP syndrome, or Hemolysis, Elevated Liver
enzymes, and Low Platelets syndrome in this setting, as there are many overlapping
features between this and acute fatty liver disease of pregnancy. HELLP syndrome
can also present with nausea and vomiting in the third trimester, although the most
common symptom is abdominal pain and tenderness [35]. Findings may include
hypertension (blood pressure >140/90 mmHg) and proteinuria, which are present in
85% of cases [36]. Diagnosis is made when the Tennessee Classification Criteria are
met, which includes a blood smear showing evidence of microangiopathic hemolytic
anemia, platelet count of <100,000 cells/pL, total bilirubin >1.2 mg/dL, and serum
AST >2 (see Table 12.4) [35]. HELLP is closely related to pre-eclampsia, another
complication found in pregnancy.

Pre-eclampsia is a common complication, affecting approximately 4.6% of preg-
nancies worldwide [37]. It is a serious condition that can progress to eclampsia
(pre-eclampsia with seizures) or HELLP syndrome (previously discussed). It is
responsible for 10—15% of direct maternal deaths [38]. Pre-eclampsia can present
with nausea and vomiting in the setting of epigastric pain, although the most com-
mon presentation is that of headache. Visual changes, hyperreflexia, and pulmonary
or general edema may also be present. Diagnosis requires evidence of new onset
severe hypertension (>140/>90), with either proteinuria (>1+ on urine dipstick,

Table 12.4 Tennessee
classification criteria for the
diagnosis of HELLP
syndrome

Blood smear showing microangiopathic hemolytic anemia
Platelet count <100,000 cells/pL

Total bilirubin >1.2 mg/dL

Serum AST >2
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protein:creatinine ratio >0.3 mg, >0.3 g protein in a 24-h urine specimen), or evi-
dence of end organ dysfunction in a patient who is >20 weeks gestation [39].

Gastrointestinal Causes

Several gastrointestinal conditions also cause nausea and vomiting in both pregnant
and non-pregnant patients. The gastrointestinal conditions considered here are
appendicitis and cholecystitis.

Acute appendicitis is suspected in 1/600-1/1000 pregnancies and confirmed in
1/800-1/1500 pregnancies [40—43]. The classic presentation of appendicitis includes
right upper quadrant or periumbilical pain that migrates to the right lower quadrant,
followed by nausea and vomiting, anorexia, fever, and leukocytosis [44]. However,
pregnant patients are less likely to present with these classical features, and are more
likely to present with non-classical features such as heartburn, constipation or diar-
rhea, flatulence, and malaise [45]. It is important to note that the appendix will be
more anteriorly located as pregnancy progresses. Diagnosis is histological, but
imaging modalities should also be used in diagnosis, in order to prevent removal of
histologically normal appendices. Ultrasound is the best initial imaging modality for
all pregnant patients. If the ultrasound is inconclusive, MRI can be used [46-48].

Cholecystitis has a number of etiologies. Gallstones are more common in preg-
nant patients than non-pregnant patients, though it remains an uncommon cause
overall [49]. Cholecystitis presents as severe right upper quadrant or epigastric pain
that can radiate to the right shoulder or back. The pain is typically worsened by fatty
food ingestion. Fever, nausea and vomiting, and anorexia can also be present.
Leukocytosis will be seen on a complete blood count. Elevation of the serum total
bilirubin and alkaline phosphatase concentrations are not present in acute cholecys-
titis, but may be elevated in conditions such as cholangitis or choledocolithiasis, and
can therefore be used to differentiate between these different conditions [50].

Physical exam will reveal severe pain to deep palpation of the right upper quad-
rant, also known as Murphy’s sign [50]. Diagnosis is either with abdominal ultra-
sound, which demonstrates gallbladder wall thickening or edema, or
cholescintigraphy, which shows abnormal filling of the gallbladder [51].

Endocrine Causes

Endocrinopathies including diabetic ketoacidosis (DKA), and hyperthyroidism must
also be considered in a patient with nausea and vomiting. DKA is a medical emergency
that should not be missed. DKA can present with nausea and vomiting, as well as
abdominal pain [52]. Diagnostic evaluation includes laboratory tests which confirm
hyperglycemia, anion gap metabolic acidosis, and ketonemia. Serum glucose levels
may be greater than 350 mg/dL [53, 54]. Presence of ketonemia is first determined by
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analyzing for the presence of ketone bodies in the urine using a nitroprusside test [55].
If positive, a serum beta-hydroxybutyrate should be ordered to confirm ketonemia [56].

Hyperthyroidism is a serious condition in pregnancy that can cause hyperemesis
gravidarum, as well as a number of pregnancy-related complications, including
increased risk of pre-eclampsia, heart failure, and fetal adverse effects [57, 58].
Though it is relatively uncommon, occurring in 0.1-0.4% of all pregnancies, it is an
important condition to consider [59, 60]. Though there are many etiologies, Graves’
disease is the most common cause of hyperthyroidism, accounting for 95% of these
cases [61]. Symptoms of hyperthyroidism includes nausea and vomiting, weight
loss despite a normal or increased appetite, tachycardia, palpitations, heat intoler-
ance, increased perspiration, and fine hand tremor. Diagnosis requires a TSH level,
followed by a free T3 and T4 level. Overt hyperthyroidism will show a low TSH
level and high free T4 level [62, 63].

Infectious Causes

Infection is another important cause of nausea and vomiting in pregnancy. An
important source of infection to consider is a urinary tract infection. Asymptomatic
urinary tract infections affect 2-7% of all pregnant women [64, 65]. 0.5-2% of
these cases progress to pyelonephritis [66—69]. This most commonly occurs in the
second and third trimesters of pregnancy [70]. Pyelonephritis presents as nausea
and vomiting, flank pain or costovertebral angle tenderness, and fever. Symptoms of
cystitis, such as dysuria, urgency, and frequency, may also be present, though pyuria
is a common finding [71, 72].

Diagnosis is made with a urinalysis and urine culture with susceptibility test-
ing. Urinalysis and culture should show bacteria, as well as pyuria. It is recom-
mended that patients with pyelonephritis be admitted for IV antibiotics. Broad
spectrum beta-lactams is the treatment of choice for pregnant patients, though IV
ampicillin 1-2 g IV q6h and gentamicin IV 1.5 mg/kg q8h can also be used [73].
IV antibiotics are typically administered for 24-48 h, or until the patient is afe-
brile for more than 24 h. The patient can then be discharged on a 10- to 14-day
course of oral antibiotics appropriate for the cultured organism. Patients should
also receive a prophylactic dose of antibiotics throughout the pregnancy to pre-
vent reoccurance [74].

Non-pharmacological Management

Nausea and vomiting can be managed with non-pharmacological and pharmacologi-
cal means (Table 12.5). Non-pharmacological treatments include dietary modification,
herbs and vitamins, and acupuncture. Dietary modifications include limiting the diet
to carbohydrate or protein rich snacks and avoiding foods that are inherently tough to
digest, including spicy, acidic, high-fat, or overly odorous foods [75, 76]. Pregnant
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Table 12.5 Treatment of Non-pharmacological
nausea and vomiting in
pregnancy

Dietary modifications
Herbs
Vitamins

Acupuncture

Pharmacological

Antihistamines

Doxylamine 10 mg + pyridoxine 10 mg HS
Diphenhydramine 25-50 mg Q4-6H
Dimenhydrinate 25-50 mg Q4-6H
Meclizine 25 mg Q4-6H

Dopamine antagonists

Metoclopramide 10 mg IM or IV Q6-8H
Promethazine 12.5-25 mg PO, IM, or PR Q4H
Serotonin antagonists

Ondansetron 4 mg PO or IV Q8H
Glucocorticoids

Methylprednisolone 16 mg IV Q8H
Hydrocortisone 100 mg IV BID

women should eat small, frequent meals and avoid hunger which may elicit feelings of
nausea [77]. It is known that peppermint may aid in postprandial nausea [78].

Cold, clear carbonated drinks are generally tolerated better than other liquids,
and should be chosen over drinks that are hard on the digestive system, such as cof-
fee [27]. Herbs, such as ginger, have also proved beneficial in alleviating nausea.
There are many ginger-containing products, such as ginger tea, lollipops, foods, and
sodas, but it can also be prescribed in a powdered form to be added to foods.
Recommended dosing is 1-1.5 g/24 h [79].

Acupuncture is another non-pharmacological modality that has been explored in
alleviating nausea and vomiting, but unfortunately, has shown conflicting [80].

Pharmacological Management

Pyridoxine, or vitamin B6, has also been shown to be effective in treating nausea
[27]. Pyridoxine 10-25 mg can be taken every six to 8 h, and should not exceed
200 mg/day. It is important to note that doses exceeding 500 mg/day may have
unknown effects on the fetus and can cause peripheral neuropathy in the mother [81,
82]. If a trail of pyridoxine fails, doxylamine succinate, an over-the-counter antihis-
tamine, can be added to the regimen. The recommended dosing is 10 mg pyridoxine
combined with 10 mg doxylamine at bedtime [83, 84].

Pharmacological treatment includes antihistamines, dopamine antagonists, and
serotonin antagonists. Antihistamines are considered first-line treatment for nausea
and vomiting in pregnancy, and includes doxylamine with pyridoxine as previously
discussed, diphenhydramine and dimenhydrinate, and meclizine.
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Diphenhydramine and dimenhydrinate are antihistamines that block H1-receptors
and associated nausea and vomiting. They are prescribed at a starting dose of
25-50 mg every 4-6 h as needed [85-87]. Meclizine 25 mg can be used if diphen-
hydramine and dimenhydrinate therapy fails. It is important to note that some animal
studies have shown an increased rate of cleft palate malformations with the use of
meclizine [88-90].

Dopamine antagonists are considered second-line in the treatment of nausea and
vomiting in pregnancy and include metoclopramide and promethazine.
Metoclopramide 10 mg can be given IM or IV every 6-8 h [91]. Adverse effects
include movement disorders such as dystonia, tardive dyskinesia, and parkinson-
ism, which can be permanent or resolve with discontinuation of the drug [92].
Promethazine has effects on both histamine and dopamine receptors. Promethazine
12.5-25 mg can be given PO, IM, or PR, every 4 h as needed. It has similar adverse
effects to that of metoclopramide [93].

Serotonin antagonists such as ondansetron are considered for refractory cases
of nausea and vomiting in pregnancy, and are also useful for the treatment of
hyperemesis gravidarum. It is considered a third-line treatment due to its limited
safety and efficacy profile. The starting dose is 4 mg PO or IV every 8 h as
needed. Adverse effects are numerous and include headache, fatigue, drowsi-
ness, constipation, and in rare cases, QTc prolongation and serotonin syndrome
[94, 95].

Refractory Cases

Severe or refractory cases of nausea and vomiting can be treated with glucocorti-
coids. An effective regimen includes methylprednisolone 16 mg given IV every 8 h
for 48—72 h [96]. An alternative regimen includes hydrocortisone 100 mg I'V twice
daily [97]. Glucocorticoids are associated with an increased risk of fetal cleft lip
when administered before the tenth week of pregnancy, and should therefore be
avoided in the first trimester of pregnancy [98—102].

Conclusion

The pathophysiology of nausea and vomiting is not well understood. Some
conditions that present with nausea and vomiting includes hyperemesis gravi-
darum, acute fatty liver disease of pregnancy, pre-eclampsia, HELLP syndrome,
appendicitis, cholecystitis, DKA, hyperthyroidism, and pyelonephritis. Other
conditions include, but are not limited to, gastroparesis, ovarian torsion, nephroli-
thiasis, migraines, and drug allergies [27]. Treatment is the same regardless of the
underlying condition.
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Select Review of Medical Conditions in the Pregnant Patient

Introduction

Pregnant patients may present to the hospital with new or underlying medical condi-
tions. It is important to get a comprehensive medical history, as some of these condi-
tions may complicate the pregnancy. Medical conditions that are managed
pharmacologically may require different medications than as in non-pregnant
patients, as many drugs are teratogenic. Asthma and heart failure are two of many
medical conditions that will be discussed in this section.

Asthma: Summary of Recommendations

Asthma is one of the most common medical conditions encountered in pregnant
patients, occurring in 3—8% of patients [103]. Poorly controlled asthma may result
in complications such as pre-term delivery or low birth weight [104, 105]. Patients
with a previous diagnosis of asthma may experience a worsening of asthma symp-
toms in pregnancy [106]. Fortunately, asthma management in pregnant patients is
similar to those of non-pregnancy patients.

It is important to note that there are some minor differences that will be dis-
cussed here. For relief of acute asthma symptoms, albuterol, a short-acting beta-
agonist, is preferred over other medications (see Table 12.6). For patients
requiring the use of the albuterol inhaler more than twice a week, budesonide, an
inhaled glucocorticoid, is preferred over long-acting beta-agonists and other ste-
roid treatments [108—110]. Some studies have shown that use of systemic gluco-
corticoids may result in increased risk of low birth weight, cleft palate
malformation, and congenital adrenal insufficiency [111-114]. For acute exac-
erbations requiring hospital admission, terbutaline administration is preferred
over epinephrine administration. This is because epinephrine causes vasocon-
striction of the uterine artery, and therefore decreased blood supply to the pla-
centa and fetus [115-117]. Monotherapy is generally preferred over dual
therapy.

Heart Failure: Summary of Recommendations

Heart failure is another medical condition that can complicate pregnancy. When a
patient presents with signs and symptoms of acute heart failure, it is important to
consider both new onset heart failure and acute on chronic heart failure.
Fortunately, the diagnosis and treatment of heart failure in pregnant patients is
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Table 12.6 Management of First line:
acute asthma exacerbation in Albuterol
pregnancy [107]

MDI: 4-8 puffs Q20 min for 1 h, then every 1-4 h prn, or
Nebulizer: 2.5-5 mg Q20 min x 3, then every 1-4 h prn, or

Continuous nebulizer: 10-15 mg/h

Adjuvant therapy:

Ipratropium
MDI: 4-8 inhalations Q20 min x 3, then prn
Nebulizer: 500 mcg Q20 min x 3
Failure to progress at 1H, add:

Prednisone
40-80 mg/day, or
Methylprednisolone
60-80 mg IV or PO Q6-8H, followed by taper
Refractory cases:
MgSO, 2 g IV over 20 min
Terbutaline 0.25 mg IM Q20 min x 3

similar to that of non-pregnant patients. However, it is important to recognize that
certain pharmacological drugs are preferred in pregnancy, while others should be
avoided [118].

Angiotensin Converting Enzyme inhibitors (ACE-i) and Angiotensin II Receptor
Blockers (ARBs) should be avoided due to their teratogenic effects of the fetus.
They should be stopped immediately if pregnant, and not started again until the
patient is no longer breastfeeding [119-121]. A trial of hydralazine and isosorbide
dinitrate can be tried in place of an ACE-i or ARB [117, 122]. If a beta-blocker need
to be initiated, metoprolol is the drug of choice due to its low excretions in the
breastmilk compared to other beta-blockers [123, 124]. Loop diuretics are the
diuretics of choice in pregnancy, and are preferred over thiazides and potassium-
sparing diuretics. If a loop diuretic is not sufficient, an addition of a thiazide may be
considered. It is important to note that thiazides have been associated with increased
risk of hyponatremia and bleeding diathesis in neonates [125]. Aldosterone antago-
nists, such as spironolactone, should not be used in pregnancy due to its adverse
effects of the fetus [126].

In the management of acute exacerbation of CHF in which venous thromboem-
bolism prophylaxis needs to be started, heparin is recommended. Low molecular
weight heparin (LMWH) is generally preferred, but unfractionated heparin can also
be used, especially when there is renal impairment [127-129]. The specific treat-
ment regimen for heart failure depends on the type of heart failure. The types of heart
failure considered here include acute decompensated heart failure, heart failure with
reduced ejection fraction (HFrEF), and heart failure with preserved ejection fraction
(HFpEF). The appropriate treatment regimen for each is outlined in Table 12.7.
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Table 12.7 Treatment of Acute decompensated heart failure
heart failure in pregnancy 0
>
Digoxin
Diuretic

VTE prophylaxis
HFrEF
Diuretic
Beta-blocker
Hydralazine + Isosorbide Dinitrate

+ digoxin for severe or refractory cases
HFpEF

Diuretic

Beta-blocker

Hydralazine + Isosorbide Dinitrate

Conclusion

Many underlying medical condition can worsen in pregnancy, or arise de novo.
Fortunately, many of these conditions can be managed as in non-pregnant
patients. The important factor to consider when managing a pregnant patient is
the potential adverse effects a drug may have on the fetus. Before administering
any pharmaceutical agent, make sure to first consult the safety and efficacy of the
product.

Key Points

* Pregnant patients who present to hospital may not necessarily warrant an
Obstetrics and Gynecology consult.

e Bleeding in the first trimester is not always pathologic, and can be due to normal
implantation.

* The pathophysiology of nausea and vomiting is not well understood, but there
are a number of medical conditions that present with it, as well as number of
pharmacological and non-pharmacological means to treat it.

* Medical conditions can either arise de novo or be worsened in pregnancy due to
the normal physiologic changes the body undergoes when pregnant.

* One of the most important considerations when treating a medical condition in a
pregnant patient is to identify any potential adverse effects a drug may have on
the fetus.
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Part 111
The Opioid Epidemic: Tools for the
Hospitalist

1.1 Introduction

America’s Opioid epidemic may be the most significant event to face hospital medi-
cine since its inception. Appropriately an entire section of this text is dedicated to
that topic. The epidemic poses a multitude of complex challenges that cross over to
many specialties. In this context hospital medicine with its broad understanding and
interaction with all specialties may be best suited to address the issues. However,
hospitalist may find it difficult to interact with healthcare systems that have only
valued them for their clinical in-patient skills. Whatever the challenges, the issues
are simply too large for many to ignore.

There are no simple solutions to this problem that in many ways has been self-
inflicted by the financial incentives of the healthcare system. Hospital medicine is
called upon to not only effectively respond to the epidemic but also to provide
urgently needed leadership. In many healthcare systems this is occurring. The fol-
lowing four chapters address the origins of the epidemic, the pathophysiology, the
clinical implications, and the development of tools both from an individual practi-
tioner and from a system standpoint. I hope this serves as good primer for all hospi-
talists and would be interested to hear about the challenges faced in your own
programs and how hospitalists have been a part of the solution.



Chapter 13

Solving America’s Prescription Epidemic:
Pathophysiology, Ethics, Chronic Pain,
and Addiction

Marianne Maumus

Introduction

In 2007, 12.5 million Americans used prescription opioids for nonmedical reasons
[1].In2013, 16,235 Americans died from prescription opioid misuse [2]. Prescription
opioid misuse affects populations that are not traditionally thought of as drug seek-
ing. Individuals who overdose are more likely to be white, female, and middle-aged
[2]. In addition, the abuse of prescription opioids is tightly linked to heroin use [2].
Abuse of prescription opioids increases the risk of heroin use by a factor of 40, and
45% of heroin users are also addicted to opioid pain medication.

The opioid epidemic is cultural pestilence that is exclusively an American phe-
nomenon. The cardinal features of this epidemic include diversion of tablets, chronic
pain, addiction, psychiatric illness, and overutilization of healthcare resources.
These cardinal features are relate to one another via human brain anatomy, physiol-
ogy, and function and American culture. These cardinal features reinforce one
another, causing psychopathology and pain—both in the individual and throughout
the community (see Table 13.1).

For many years, the ill effects of opioids have been well known and documented.
The history of opioids began in 1806 when the German chemist Friedrich Wilhelm
Sertiirner isolated morphine from opium. During the American Civil War, morphine
was used as a pain killer. In the post-Civil War period, addiction was prevalent and
became known as Soldier’s Disease. In 1898, the German chemical company Bayer
synthesized, produced, and marketed heroin as a nonaddictive alternative to mor-
phine. In 1909, the US Congress passed the Opium Exclusion Act, which barred the
importation of opium for the purpose of smoking. The 1914 Harrison Tax Act
required physician and pharmacist registration for the distribution of opiates. That
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Table 13.1 Cardinal features of the opioid « Diversion of tablets
epidemic

* Chronic pain
* Addiction
* Psychiatric illness

¢ Overutilization of healthcare resources

same year, Kennedy Foster wrote in the New York Medical Journal, “Morphinism is
a disease, in the majority of cases, initiated, sustained and left uncured by members
of the medical profession” [3].

Taking an opioid can change a person’s life trajectory without his/her awareness.
Opioids quickly dominate the brain’s neurochemistry to alter judgment and behav-
ior, cause permanent anatomic and functional changes to neural circuits, and start a
cascading series of unfortunate events.

Rather than viewing chronic pain, opioid dependence, and related psychiatric
disease as a one-time event in a patient’s life, these conditions should be considered
together and treated as a chronic and relapsing illness. This is a single disease that
deserves a comprehensive chronic disease management strategy, one that is team
based and patient centered. Only with a compassionate commitment to serving the
health needs of a population will healthcare systems of the future be able to improve
quality, reduce cost, align values and incentives, engage patients, and ultimately
reduce morbidity and mortality. These chapters build the fundamental knowledge
base required to meet these goals.

Opioids and the Brain

Opioids directly impair important structures of areas in the brain that control judg-
ment, memory formation, regulation of pain, and emotional control. These struc-
tures include the prefrontal cortex, nucleus accumbens, ventral tegmental area,
amygdala, rostral ventral medulla, and periaqueductal grey zone. Opioids also affect
microglial cell function of the brain and spinal cord and many other important con-
necting neural pathways and nuclei.

The Unconscious Brain

Proper functioning of the unconscious brain is vital for the well-being of the indi-
vidual and the community. Ninety-five percent of the human brain controls the
unconscious mind. Only 5% of brain tissue involves conscious thought processes.
Thirty percent of the unconscious mind handles and processes vision. According to
Immanuel Kant, the unconscious mind does not merely document objective events
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but actively constructs a picture of the world. Research has demonstrated that when
information is incomplete, the unconscious brain fills in the blanks and actively
reshapes memory continuously. The unconscious mind is automatic and has knowl-
edge unknown to the conscious mind.

Therefore, two distinct trains of mental action are taking place simultaneously,
both conscious and unconscious. While the conscious mind attempts to play the role
of the objective seeker of the truth, the unconscious mind is the impassioned advo-
cate for what we want to believe. When we assess ourselves internally, we produce
a positive picture. People’s views are highly correlated to their vested interest, and
the mind is programmed to opt for happiness. When making decisions, people are
likely to make the irrational choice in order to maintain happiness. Motivated rea-
soning is a theoretical construct that explains how unconscious processes help the
human to believe in his/her goodness, to feel in control, to see him/herself in a posi-
tive light, to interpret his/her social environment, and to defend against unhappi-
ness. It provides the human strength to overcome obstacles. Research has
demonstrated that motivation affects perception [4].

Two systems of the unconscious brain that are affected by opioids include the
learning reward system and the pain matrix. The learning reward system controls
Pavlovian learning and pleasure and connects intimately to areas that control judg-
ment, memory formation, and emotional control. Over time with exposure to opioids,
the learning reward system turns into the addiction pathway that regulates drug-
related behavior. Opioids usurp the normal learning and emotional control pathways,
causing impulsive and drug-seeking behaviors and the formation of permanent drug-
related memories [5]. These memories are formed by intracellular, genetic, and ana-
tomic changes that alter nerve function and tip the balance of motivated learning
from natural rewards toward drug-associated regulative relapse (conscious memory
circuit) and then toward unconscious compulsive relapse (habit circuitry) [5].

The pain matrix is that part of the brain that processes nociceptive stimuli. It has
a 3-tiered processing system that involves the attention/perception areas of the cere-
bral cortex and the reappraisal/emotional areas of the prefrontal and frontal lobe [6].
The learning reward system converts to the addiction pathway with exposure to
opioids and is anatomically and functionally connected to the pain matrix. To
explore the relationship between the two neurologic systems in greater depth
requires an understanding of both the brain disease model of dependence and addic-
tion and the pain matrix.

Brain Disease Model of Dependence and Addiction

The brain disease model of dependence and addiction is based on neuropsychophar-
macology research as outlined over many years in the scientific literature [5, 7].
Dependence and addiction are not separate disease processes but rather are a con-
tinuum of pathology that progresses with ongoing use of the offending substance [5].
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Fig. 13.1 Brain disease Brain Disease Model of Addiction
modal of addiction. PFC
prefrontal cortex, NA
nucleus accumbens, VTA
ventral tegmental area

Amygdala --

A detailed review of the pathology of staged neuroplasticity (lasting change to the
brain) of addiction is included in the reference list [5], but a simple explanation that
can be used for patient education is presented here (Fig. 13.1).

The ventral tegmental area and the nucleus accumbens are the learning and plea-
sure centers of the brain, the location of Pavlovian learning. It makes sense that
pleasure and learning would be together in normal circumstances. To stimulate
remembrance, a pleasure signal entices the human to repeat the action. When a
person learns something new, there is a dopamine flash in these two areas, followed
by a weak dopamine signal to the prefrontal cortex. Dopamine release in the pre-
frontal cortex begins to make connections with cortical nerve fibers to create mem-
ory and to provide feedback loops to the amygdala, the emotional center of the
brain. The amygdala is not mature until age 24. Without prefrontal control, the
amygdala tips the balance of behavior toward impulsive actions [5, 7].

With opioids, there is a dopamine blast instead of a healthy pleasurable flash.
Euphoria is the result. The brain responds with several adaptive changes, both intra-
cellular and within the synapse, depending on the drug. The net effect is the same:
to reduce the effect of dopamine in the ventral tegmental area and nucleus accum-
bens so that more drug is needed to get the same effect. A dopamine blast also
travels up to the prefrontal cortex, and dopamine is released excessively between the
cortical and precortical nerve fibers. The adaptive response is the receding of
affected neuron dendrites there, thus halting normal memory formation and discon-
necting control over the amygdala. Inability to achieve academically, progressive
psychiatric disorders, and lack of impulse control are the result [5, 7].

The brain disease model of dependence and addiction is fully established in sci-
ence and is not a theory. The development of enduring neuroplasticity is supported
by neuroimaging with functional MRI scans, by direct visualization of a reduction
of prefrontal cortical measures of metabolism and blood flow and reduced striatal
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levels of dopamine D2 receptors in addicted individuals [5]. These permanent
changes are called hypofrontality and include regions such as the anterior cingulate
and ventral orbital cortex [5]. The capacity for biologically relevant stimuli to acti-
vate the prefrontal cortex has been shown to be impaired in patients formerly
exposed to prolonged opioids, yet drug-associated stimuli continue to markedly
activate the prefrontal cortex [5]. Neuroimaging data provide a neurocircuitry tem-
plate for the prime features of addiction [5]. The role of dopamine changes from one
of promoting new learning to one of enabling the use of learned information to
efficiently execute the adaptive behavioral response. Behavior evolves from being a
declarative process into a habitual behavior utilizing working memory circuits [5].
This change allows a transition from declarative to automatic behaviors that proceed
without conscious control and cause compulsive relapse [5]. The capacity of pre-
frontal, declarative circuitry to intrude on and disrupt the drug-seeking habit also
becomes impaired [5]. In animal models, enduring neuroplasticity has been demon-
strated in the cortical glutamate circuitry, identifying habit circuitry in the dorsolat-
eral striatum, regardless of the modality or the drug used to induce drug-seeking
behavior [5]. In summary, adaptive changes that occur early in the disease progres-
sion promote behaviors toward addiction but can resolve with abstinence. Later in
the disease, habit circuitry is established and is permanent.

Lack of behavioral control is a pharmacologically induced phenomenon [5].
Addiction is a progression of brain pathology [5]. There is a hierarchy of events, a
3-tiered progression that occurs [5]. Physiologically, addiction progresses from
intracellular changes, to changes in anatomy and function of neural circuits, to
establishment of permanent unconscious behaviors and drug-related memories [5].
Clinically, addiction progresses from first exposure to conscious dependence to loss
of unconscious control [5]. Because neuroplasticity leads to permanent drug-
associated memories, addiction should be viewed as a chronic relapsing disease, not
as an acute episodic illness.

The Pain Matrix

The pain matrix includes the parts of the brain that control and modulate sensory
input that comes from the dorsolateral spinothalamic tracts of the spinal cord. The
pain matrix consists of a constellation of brain regions, a multilevel hierarchical
neural network, and the sensory input creates a pattern of neural activation that rep-
resents the pain signature of the experience. Sensory information is continuously
streaming in, and the brain has to interpret it, place meaning onto it, and then reflect
it back to the original source [6].

1. First, the nociceptive input data arrives to the thalamus (Fig. 13.2).
2. Then it is interpreted in the perceptual-attentional areas of the cortex. This is
conscious modulation (Fig. 13.3).
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Fig. 13.2 Pain matrix: Pain Matrix: Nociceptive input arrives
nociceptive input arrives.
PAG periaqueductal grey
zone, RVM rostral ventral
medulla, thal thalamus

Fig. 13.3 Pain matrix:
attention/perception areas
(conscious modulation).
ACC, INS anterior
cingulate cortex, insula,
PPAR posterior parietal
lobe, PFC prefrontal
cortex, PAG Periaqueductal
grey zone, RVM rostral
ventral medulla

3. Then the nociceptive input is reflected into the reappraisal-emotional areas so
that importance can be applied to the information. This is unconscious modula-
tion (Fig. 13.4).

After the sensory input is altered by these three filters, descending modulation of
the pain signature occurs. The pain signature enters the periaqueductal grey zone
and can be inhibited or facilitated, either toning down the pain response or increas-
ing it. Here, there is a high concentration of opioid receptors [8]. Then the altered
signature enters the rostral ventral medulla, which contains on cells and off cells,
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Fig. 13.4 Pain matrix: Pain Matrix: reappraisal-emotional areas
reappraisal-emotional areas (Unconscious Modulation)

(unconscious modulation). !
AL-PFC anterior lateral 1 :
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prefrontal cortex,
PGN-ACC perigenual
anterior cingulate cortex,
ORB-F orbital frontal lobe,
PAG periaqueductal grey
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Fig. 13.5 Pain matrix: Pain Matrix: Descending Modulation
descending modulation.
PAG periaqueductal grey
zone, RVM rostral ventral
medulla

before it passes back to the dorsal horn and reflects back to the original source [8].
These midbrain structures are analogous to the volume control and the light switch
for pain in the midbrain. Normally, after the pain signature is reflected back to the
original source, in the brain it deintensifies with time and distraction (Fig. 13.5).
The learning reward system and pain matrix are connected by overlapping neural
networks. These anatomic regions are located in the conscious and unconscious
mind. Connectivity mainly occurs between the medial prefrontal cortex and the
nucleus accumbens. Prefrontal brain regions are involved in the inhibition of
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The Learning Reward System and the Pain Matrix
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Fig. 13.6 The learning reward system and the pain matrix. PAG periaqueductal grey zone,
RVM rostral ventral medulla

Table 13.2 Effect of opioids onto the brain

Opioids intensify neuroinflammation in the periaqueductal gray zone, the rostral ventral
medulla, and the dorsal horn, causing central sensitization

Opioids reinforce the memory of the pain matrix signatures

nociception as well as in the transition from declarative memories to habitual work-
ing memory circuits [5, 8]. The periaqueductal grey zone sits right next to the ven-
tral tegmental area and receives input from the prefrontal cortex, insula, and other
important structures. It makes sense that the systems for human learning and pain
are intimately connected. It is obvious that learning to avoid painful events would
deter risky behavior, promote the seeking of healthy and safe environments, and
stimulate cooperation within human communities (Fig. 13.6).

Opioids work by turning off the reflection of the pain signature at the level of the
periaqueductal grey zone and rostral ventral medulla [9]. Opioids block the function
of on cells and stop transition of the pain signature through the rostral ventral
medulla. Regrettably, opioids also cause the release of cytokines, interleukins, and
glutamate from microglial cells, which are resident macrophages in the brain. They
intensify neuroinflammation in these areas, leading to cell death and cell dysfunc-
tion. Opioids also have been shown to disrupt the function of glial cells in the brain
and in the dorsal horn of the spinal cord, causing spontaneous firing of neurons and
leading to hyperalgesia and chronic pain [9]. The pain associated with neuroinflam-
mation is termed central sensitization.

At the same time that opioids block the pain signature in the midbrain, opioids
also intensify the pleasure signal by stimulating the ventral tegmental area and the
nucleus accumbens [5] (Table 13.2). Opioids reinforce the memory of the pain
matrix signature by increasing dopamine in the nucleus accumbens and ventral teg-
mental area, thus increasing the pleasure signal at the same time as the painful
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event. When the effect of the opioids wears off, the periaqueductal grey zone and
rostral ventral medulla release the signal, the pleasure signal also disappears, and
the patient’s pain perception gets worse. These two key physiologic events trigger
intense fear and avoidance behaviors that clinically manifest as behavior called pain
catastrophizing, described in the biopsychosocial model of pain [6]. Pain catastro-
phizing is the anticipation of the worst possible outcome and focuses attention on
pain and related symptoms [6]. With repeated use of opioids, all the maladaptive
neuroplastic changes that were seen in the addiction pathway progress over time,
adversely affecting prefrontal cortex control over both the amygdala and the periaq-
ueductal grey zone, strengthening habit circuitry, and leading to highly emotional
patients in constant pain.

Psychiatric Disorders: Shared Neural Networks

True story: A 52-year-old woman with a 5-year history of uncontrolled migraine
headaches and anxiety presented to the hospital. She had a history of recurrent
admissions for the same diagnosis. She is followed by a neurologist, who has tried
all the usual pharmacotherapies and all alternative therapies. The patient has also
been treated with opioids, in particular with Dilaudid (hydromorphone) during hos-
pital admissions and oxycodone in the outpatient setting. The hospital staff (nurses,
residents, staff physicians) were in distress because of their inability to relieve her
pain, which was severe. She was admitted to the ICU and a trial of sedation with IV
propofol was attempted. After treatment, the patient woke up with a headache. A
new staff rotated onto the service, and all therapies were discontinued. The patient
remained in bed with her head under a pillow for 3 days. She was kept on mainte-
nance fluids, and nausea was treated with Zofran (ondansetron). On the fourth day,
she was found sitting on the side of the bed eating breakfast, and she requested to go
home. At discharge, she was instructed not to take anything for her headaches. Four
months later, she expressed gratitude because her headaches were still resolved.
For this patient, it is clear that prescribing behaviors were dictated by her anxiety.
Unrecognized pain catastrophizing increased the desire of providers who had empa-
thy for their patient to provide short-term relief (Table 13.3). There was a gradual
increase in opioid prescriptions over a prolonged period due to progressive symp-
toms and possibly to opioid-induced drug-seeking behavior. Central sensitization
resulting from opioid use became the main source of the patient’s pain over time and
manifested as the original location of her pain, which was migraine headache.
Ideally, the patient should have been treated with antiseizure medication, a tricyclic
antidepressant, and a serotonin-norepinephrine reuptake inhibitor to manage central

Table 13.3 Pharmacologic treatment « Neurontin (gabapentin) 100-300 mg tid
for central sensitization (brain pain)

e Trazodone 25-50 mg ghs
* Cymbalta (duloxetine), 20 mg bid
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Table 13.4 Personality * Borderline—Impulsivity, instability in relationships
disorders

* Narcissistic—Grandiosity, need for admiration, lack of empathy

* Dependent—Submissive, excessive care needs

* Histrionic—Excessive emotionality and attention seeking

 Obsessive-Compulsive—Excessive orderliness, perfectionism,
and control

sensitization and anxiety and to remove the offending drug. She should have been
counseled that a transition period of opioid withdrawal was required, kept in the
hospital due to the severity of her symptoms, and placed into a functional restora-
tion program upon discharge to prevent relapse.

Chronic pain and psychiatric disorders have shared neural mechanisms. The
relationship between chronic pain and psychiatric illness is bidirectional [6].
Chronic pain leads to depression, and depression leads to chronic pain [6]. There is
also a bidirectional relationship between patients with migraine headache and anxi-
ety disorders [6]. Evidence for this is based on functional MRI imaging studies and
epidemiologic studies [6]. Chronic pain leads to substance use disorders, and sub-
stance use disorders, including cannabis use, lead to chronic pain [6]. Additionally,
suicide risk factors have increased prevalence among patients with chronic pain [6].
Sexual violence is a known risk factor for the development of chronic pain, irritable
bowel syndrome, and psychogenic seizures [6]. Patients with personality disorders
and neuroticism (negative thoughts) have increased sensitivity to pain, greater dis-
ability, and a lower quality of life [6].

The associations between chronic pain and psychiatric disorders are well
described in the medical literature [6]. The fact that opioids affect the modulation of
pain and lead to central sensitization and addiction is also widely accepted. The
three conditions—chronic pain, psychiatric disorders, and addiction—are inti-
mately entwined in the brain. Even though attempts have been made to classify
them by diagnostic-related groups, they cannot be separated in the body in clinical
practice. They must be considered the same disease process and treated together.
With persistent use of opioids, acute pain progresses to chronic pain, then to con-
scious opioid dependence, and last to unconscious addiction. Prolonged fear cou-
pled with prefrontal lobe dysfunction progresses to chronic anxiety, other
psychopathology, and the development of personality disorders (Table 13.4).

The biopsychosocial model of pain conceptualizes the interrelationship between
biological factors, psychological processes, and social influences [6]. The fear and
avoidance model, which is within the biopsychosocial model, is a widely accepted
theoretical construct used to explain how psychological processes mediate the tran-
sition of acute episodic pain to chronic pain [6]. The primary factor is fear that leads
to negative cognitions [6]. Fear and avoidance beliefs are the key drivers of pain-
related disability. Research with functional MRI imaging studies supports the fear
and avoidance model [6]. Treatment includes cognitive-behavioral therapy,
acceptance-based therapies, multidisciplinary pain rehabilitation, and psychophar-
macological treatments [6].
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Ethics: Autonomy and the Unconscious Brain

True story: A 32-year-old male presented to the ED with history of Crohn disease. He
was a Gulf War veteran who was discharged from the army for uncontrolled “symp-
toms.” He was unable to get relief of his symptoms at Walter Reed Hospital in
Washington, DC, so he left that hospital and tried hospitals in every state along the East
Coast until he finally landed at a newly opened post-Katrina hospital in New Orleans.
He was admitted and discovered to have factitious diarrhea, induced by taking magne-
sium citrate in his hospital room. Advice was given to seek help for post-traumatic
stress disorder (PTSD) and addiction, causing him to leave against medical advice. He
returned 2 weeks later with a large open scar on his abdomen. Upon questioning, he
reported that he caught a military cargo plane from Washington, DC, to Frankfort,
Germany, where surgeons removed part of his colon. After surgery, the wound “popped
open,” so he came home. Later, he admitted to pulling the wound open in order to
convince the surgeons to give him more Dilaudid (hydromorphone). Again, upon
admission, proper treatment for PTSD and addiction was recommended, and he
agreed. Surgery was consulted for proper wound care. He was withdrawn from opioids
over 5 days and sent back to Walter Reed for ongoing psychiatric and addiction care.

The above case demonstrates a healthcare system that is not empowered to res-
cue the addicted patient in need. The patient obviously had poor judgment, and
healthcare providers lacked legal means to secure the patient in a safe environment.
He was unable to make correct choices about his healthcare needs and thus was
doomed to escalate his condition. In this case, multiple healthcare facilities either
failed to identify the addictive disorder, quietly chose to ignore it, or exacerbated the
problem with a misdiagnosis or the patient ignored good advice and moved on to
the next hospital. There continues to be poor communication between hospitals and
lack of an organized approach and plan for the patient who doctor-shops.

Understanding the pathophysiology of addiction and pain raises an important
ethics question. With the alteration of brain structures that control pleasure, pain,
Pavlovian learning, personality, judgment, memory formation, motivation, and
emotional control, can a patient exposed to opioids even have autonomy? Autonomy
is defined as the ability of a person to make his/her own decisions. Proper cognition
requires both the conscious and unconscious components of the brain to work
together. Does a patient, after unconscious brain structures have been altered or
even damaged by opioids, have the ability to make rational choices? In other words,
can a patient have voluntary control of his/her behavior once the biologic control of
that behavior is tipped toward irrationality and impulsivity by a drug? If physicians
gave a drug that treated pain effectively and also took away vision, would we expect
that patient to be able to read? How then, can we give a patient a substance that
affects judgment, pleasure, motivation, and emotional control and then expect that
patient to be able to make reasonably correct decisions? Who would be responsible
for the blind patient’s future educational advancement and employability once he/
she is no longer able to read? Who then, is responsible for the impulsive behavior of
the patient exposed to opioids?
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The ethical principle of autonomy is often used to justify the ongoing prescribing
of opioids to patients who complain of pain. However, it is well known that patients
in distress are not always capable of making the correct decision about their care,
especially in an emergency or in a painful state. It takes a mature, brave, knowledge-
able, compassionate, and committed physician to take control and remove the
patient from the emergency, or in the case of opioid dependence, from the offending
substance. The notion that patients can have autonomy and altered brain function at
the same time is wrong. Such thinking ignores the brain disease model of depen-
dence and addiction and does not correlate with basic understanding of the uncon-
scious mind and how important the unconscious mind is for controlling human
decision-making and behavior. Also, this notion is flawed because it does not recog-
nize chronic pain as a distinct disease entity affecting the unconscious brain, and it
does not recognize the pharmacologic assault that takes place on unconscious brain
structures when opioids are taken. The concept of autonomy is dependent on a well-
functioning brain, including both the conscious and the unconscious mind.

Addicted patients can appear to be powerful self-advocates, even though they are
self-destructive. Autonomy is not equivalent to capacity, which is a conscious pro-
cess that requires a functioning temporal lobe and the ability to understand and
verbalize wishes regarding care. Capacity is a legal definition, and the patient must
have capacity to provide consent for a medical procedure or a treatment. However,
capacity has no role in the determination of the appropriateness of a certain proce-
dure or a treatment. Capacity evaluations were not meant to guide physician pre-
scribing, even with highly verbal, threatening, and emotional patients who want
opioids. The definition of capacity omits the unconscious brain as an important part
of cognitive function. When considering opioid therapy, a thorough evaluation of a
patient’s unconscious behavior is needed to determine autonomy, and autonomy
cannot be assumed. The provider can evaluate a patient’s unconscious behavior by
observing and documenting aberrant behaviors over time in serial clinical settings.
A history of irrational actions and loss of behavioral control is supporting evidence.
Frequently, patients who have progressed to opioid dependence have lost uncon-
scious control, but they still have enough conscious function to maintain capacity. A
unique clinical observation is that they can be sincere and unreliable at the same
time. Providers need to take care to avoid the assumption that capacity equals
autonomy, because this assumption places the patient in a vulnerable situation with
a lack of protection when he/she becomes opioid dependent (Table 13.5).

One could argue that patients who have alteration of their unconscious brain
structures do not have the right to dictate their care. If one has an injured temporal
lobe that affects capacity or consciousness, a power of attorney is required to make
decisions. Patients with injury to their unconscious brain structures also need over-
sight of their behavior and decision-making. The word dependent suggests that a

Table 13.5 Hallmarks of « Sincere and unreliable at the same time
opioid dependency or
addiction

* History of loss of behavioral control

* Presence of aberrant behavior
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guardian is needed, implying a lack of self-governance. A proper caregiver
co-manager, preferably a close family member who can be trained, made account-
able to look for side effects, aberrant behaviors and to monitor functional status,
should be assigned to high-risk patients at the time of prescribing [10]. It is the
system’s and physician’s responsibility to understand this aspect of patient care
(drug-induced loss of well-balanced brain function) and serve to protect patients
from self-harm. It is foremost in our code of ethics—to first do no harm.

If the above ethical statements are accepted as true; if proper judgment is accepted
as being important for cognition and autonomy to exist; and if the brain disease
model of dependence and addiction, the pain matrix, and the understanding that loss
of behavioral control is a pharmacologic-induced phenomenon are also believed to
be fact, then American laws governing this aspect of medical care are woefully
inadequate and do not reflect the realities of our current understanding of the neuro-
psychopharmacology related to opioid use. The reality of the opioid epidemic is
proof that a cultural tragedy is unfolding. A legal consideration is to write laws that
provide guidance: redefine capacity in the context of opioid use, assign a responsi-
ble party with the goal to protect the unconscious brain, and create system safe-
guards to protect ourselves from this human vulnerability.

Current laws reflect the notion that behavior is a result of free will, which is false
and leads to a life of self-neglect, unemployment, high risk of overdose, chronic
pain, recurrent hospitalizations, psychiatric disorders, malnutrition, loss of barriers
of infection, overutilization, homelessness, joblessness, violence, despair, and early
death. The structures that govern us must be changed to reflect the reality that the
human brain is not an organ that evolved to be an independent entity only concerned
with self-preservation, but rather it adapted over 1.2 million years among other pri-
mates in community. The human brain is arguably the most important organiza-
tional structure on Earth, and it is interconnected by the subconscious mind to other
human beings to form a powerful network. It is only prudent that we, as a nation, do
everything humanly possible to protect this vital network so that it reflects a per-
ceived reality based not on deception but rather on a reality that is true to the natural
world.

Hyperalgesia, Chronic Pain, and Central Sensitization

True story: A 28-year-old female was transferred from an outside hospital for uncon-
trolled complications that were progressing after a small bowel resection. Three
months earlier, she had been admitted with acute abdominal pain and found to have
acute intestinal ischemia. A small bowel resection with ileostomy was done. Her
postoperative course was complicated by progressive abdominal pain, inability to
eat, severe protein malnutrition requiring total parenteral nutrition (TPN), upper
extremity deep vein thrombosis, and pulmonary embolus. An ultrasound performed
after admission revealed active thrombosis associated with a PICC line, and hematol-
ogy was consulted for evaluation for a hypercoagulable state. The patient’s pain story
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included worsening pain that progressed after surgery despite escalation of opioid
therapy. Abdominal pain was associated with uncontrolled nausea and vomiting,
headaches, and increased anxiety and progressed to include severe pain associated
with venipunctures for lab draws. Her previous physicians had told her that Dilaudid
(hydromorphone) would take care of all of her painful conditions. She displayed high
negative expressive emotions when attempts were made to do routine medical proce-
dures, such as performing a pelvic and abdominal exam, placing an IV line, and
obtaining labs. She cried and refused removal of the PICC line due to fear of the pain
involved with its removal. Her mother tried to calm her down on the first hospital day,
and the patient yelled in tears, ““You do not know my pain!” Even placing the stetho-
scope upon her chest elicited a painful jerk response. At her hospital admission, opi-
oids were stopped. She was placed on medication for central sensitization, given
verbal reassurance for fear reduction, and started on a newer therapy for anticoagula-
tion to minimize blood draws. She began eating, TPN was discontinued, the PICC
line was removed, and she was discharged in 2 days with her pain well controlled.

Not all pain can be treated with opioids. The above patient had opioid-induced
hyperalgesia. Providers frequently overlook this important cause of pain that is
associated with fear and avoidance behavior and with pain catastrophizing. Opioid-
induced hyperalgesia has been reported in the medical literature since 1870, is char-
acterized as increased sensitization to painful stimuli after exposure to opioids, and
often mimics the patient’s original painful condition [8]. Opioid-induced hyperalge-
sia is postulated to have both a central and a spinal origin [8]. It is both a type of
central sensitization caused by neuroinflammation in the midbrain structures and a
defect of descending modulation in the spinal cord [8]. Opioids have been shown to
disrupt the function of glial cells, whose job is to tone down the pain signal in the
dorsal horn of the spinal cord [8]. Opioids are no longer effective and have become
harmful, often perpetuating the painful condition. When patients fail to resolve their
pain with opioids, opioid-induced hyperalgesia needs to be considered. A pain his-
tory, opioid history, and psychiatric history are critical to the formation of a treat-
ment plan for a patient who has been formerly treated with opioids.

Chronic pain is defined as pain lasting more than 3 months. Chronic pain is not the
same disease as acute pain. Chronic pain is associated with fear and avoidance behav-
iors, so attention needs to be paid to psychosocial issues. Chronic pain has a different
pathophysiology than acute pain and requires a different treatment approach, a multi-
modal approach. Chronic pain can impact many body systems, including the gastroin-
testinal, psychological, endocrine, and sleep. Chronic pain implies that
neuroinflammation and neuroplastic changes in the brain have begun to develop.
Complicating matters, there is a frequent overlap of persistent pain after an acute ill-
ness with dependency and opioid use disorder. The pathophysiology of chronic pain
can include central pain syndromes, central sensitization of the periaqueductal grey
zone and rostral ventral medulla of the midbrain, or a failure of descending modulation
of glial cells in the dorsal horn of the spinal cord (complex regional pain syndrome) or
it can be peripheral in origin, such as peripheral neuropathy or osteoarthritis [8].

With central pain syndromes, the brain has constructed a painful reality within
the unconscious brain structures. Common examples of central pain include
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Table 13.6 Central pain o Parkinson disease
syndromes

* Multiple sclerosis

¢ Phantom limb pain

* Post-stroke pain
* SPINAL injury

phantom limb pain; post-stroke pain; and pain associated with Parkinson disease,
spinal cord injury, and multiple sclerosis. A pain signature arises and persists from
direct injury to nerve tissue. Microglial activation and neuroinflammation with the
release of cytokines, interleukins, and glutamate cause cell death and lead to mental
dysfunction and depression [9]. This is a type of central sensitization that originates
in the brain. Opioids fail to relieve central pain and can potentiate the pain (Table 13.6).

In complex regional pain syndrome, which is a failure of descending modulation
involving glial cell function in the dorsal horn of the spinal cord, the perception of
pain is also real to the patient, and these cases also need a multimodal treatment
approach [9]. The original source of the pain signature arises from a peripheral
nerve and is augmented at the level of the spinal cord. These patients are difficult to
treat and need referral to a chronic pain specialist.

Opioid withdrawal pain is also chronic, cyclical, associated with anxiety, and unrec-
ognized. Pain frequently relapses as patients run out of their medications and present
to the ED, clinic, or hospital for more tablets. Opioid withdrawal pain has a similar
pathophysiology to opioid-induced hyperalgesia and should be considered when opi-
oid therapy fails [8]. Because the perception of pain during withdrawal syndromes can
be greater than the original painful event because of the pharmacologic effects of the
opioid, opioid withdrawal should be undertaken in a supervised setting. Objective
monitoring of the patient’s functional status (not the subjective pain scale) helps to
dictate the pace of the weaning process. For the patient to succeed with withdrawal, he/
she will need reassurance and guidance through a transition period. Opioids induce
fear and anxiety, and fear and anxiety increase pain perception, so patients can be very
emotional and expressive when they present with withdrawal. The anxiety is usually
temporary and can be managed with an explanation to help them obtain conscious
control over their impulsive instincts. Patients can be taught that when opioids wear
off, the midbrain structures release the pain signature and the pleasure signal in the
nucleus accumbens also diminishes, enhancing pain perception. Patients respond well
to dialog about the central origins of their pain and can gain understanding that their
pain perception is real even though their physical condition is stable. A useful analogy
that patients can understand is when one moves one’s hand from a cold bath to a warm
one, the temperature feels hot. Many patients are willing to undergo this transition,
even if it requires some temporary suffering, if the goal is independence from pharma-
cotherapy and improved quality of life. Patients need verbal reassurance that their
medical condition is stable during weaning, which is a sensitive transition period. Also,
distraction is a known treatment method to assist in this endeavor (Table 13.7).

Opioids also turn off the natural endogenous opioid system in the brain, and it
may take 3-5 days to resolve after the opioid is discontinued. The pain perception
of central sensitization can take 1 month to resolve [9].
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Table 13.7 Evidence of « Opioid withdrawal pain
central sensitization

* Hyperalgesia
¢ Allodynia—Opioid-induced increased pain
sensitivity

* Migraine headache, analgesia-induced headache

* Fibromyalgia

* Opioids fail to bring relief

Table 13.8 Functional status « Activities of daily living

* Instrumental activities of daily living

* Pain disability score
* AMPAC (activity measure for post acute care) scores

* Sleep performance

¢ Nutrition

e Albumin level

¢ Number of aberrant behaviors

» Compliance with other necessary care

In all of types of chronic pain, the provider must taper and discontinue opioids
and use evidence-based pharmacotherapies and a multimodal integrative treat-
ment approach with attention to psychosocial care. Functional status, instead of
using the subjective pain scale, must be evaluated regularly to assess the need for
ongoing medication and treatment. Functional status can be assessed by measur-
ing activities of daily living, instrumental activities of daily living, pain disability
scores, pain interference indices, AMPAC scores (Activity Measure for Post Acute
Care), oral intake, sleep quality, number of aberrant behaviors, compliance with
other necessary treatments, and more. Evidence-based treatment for chronic pain
includes multidisciplinary techniques such as exercise, cognitive behavior ther-
apy, mindfulness, stress reduction, physical therapy, psychotherapy, massage,
group therapies, methods of distraction, and interventional procedures [10]
(Table 13.8).

Primary care physicians and hospitalists need the guidance and experience
of a good chronic pain and addiction expert close at hand, or they must be allot-
ted the time needed to address the patient’s complicated psychosocial issues
and other pain-related behaviors. Advanced practice practitioners or nurse pain
educators could be trained and are well suited to perform in this role with the
guidance and support of a pain management physician, internist, and/or psy-
chiatrist. Because chronic pain, opioid dependence, and psychiatric illness
often occur together, this expert must be skilled in all three conditions. The
expert and the provider both need alternative remedies for the treatment of
chronic pain readily available—remedies that reduce fear and focus on the
social and psychological aspects of the pain syndrome. Providers need to rec-
ognize the psychological aspects of this disease that include fear and avoidance
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Table 13.9 Nonpharmacologic « Conscious mind
treatment for central sensitization
(brain pain)

— Education, cognitive behavior therapies,
acceptance therapies

— Teach how to recognize and avoid
unconscious impulses

— Teach coping skills (serial relaxation, deep
breathing, etc.)

— Teach to recognize fear and avoidance
behaviors (catastrophizing)

¢ Unconscious mind

— Distraction

— Biopsychosocial approach

— Functional rehabilitation

behaviors, negative emotions, and catastrophizing thoughts in order to steer
patients toward acceptance and commitment to self-care and the avoidance of
unnecessary and potentially harmful procedures or drugs. Functional restora-
tion programs can benefit patients with both chronic pain and opioid depen-
dence (Table 13.9).

Addiction

True story: A 24-year-old male was admitted to the hospital with tricuspid valve
endocarditis, septic pulmonary emboli, and active heroin abuse. He was witnessed
on hospital camera selling oxycodone to another patient in the hospital. Security
was consulted, the two patients were separated, and the patient expressed that he
wanted treatment for his addiction and infection. Case managers were not able to
place him in a skilled unit due to behavior disturbances and previous known behav-
ior history. Addiction psychiatry was consulted, and the patient was started on
Suboxone (buprenorphine and naloxone) therapy in the hospital setting. His behav-
ior came under control. He completed antibiotic therapy. There was no further ille-
gal activity or disruptive behavior, and he was discharged with proper follow-up for
his addiction. Later, during the hospital stay, the patient admitted to severe child-
hood traumas, including the murder of his father and lack of attachment to a psycho-
logically ill mother.

The above case demonstrates how proper treatment of addiction in the hospital
setting can improve efficiency of care, eliminating costly disruptive behaviors, read-
missions, and morbidity. Addiction affects everyone, especially family members
over multiple generations and nursing staff who must care for the patient in the
hospital setting. Managing the patient with the goal to control his behavior is para-
mount to the success of other medical care. Healthcare systems must recognize and
embrace this change for greater efficiency of delivery of other healthcare services.
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This is also a safety concern as heroin addicts are known for their criminal activity
and increased risk of death by gunfire.

Addiction can be a pure physical dependency if exposure is long enough,
but most addiction is a disease of human intimacy [11]. It is a set of adaptive,
learned responses to early-life dysfunction. Addicts learn early in life through
abuse, neglect, and trauma that turning to other people for support and valida-
tion leaves them feeling worse than before they reached out. When addicts
face challenges and stress, they automatically, without conscious thought, turn
to an addictive substance rather than seek support through emotional connec-
tion [11]. Addictions are adaptive coping responses to complex childhood
trauma and related attachment disorders [11]. Addicts fear and avoid emo-
tional intimacy. Opioid dependence without a history of psychological factors
is readily reversible if recognized. When there is a psychological factor,
relapse is much higher [11]. Any pleasurable substance or distracting activity
can become an addiction. Also, early exposure to a substance or behavior is a
common environmental risk factor [11]. Age of first use should be documented
and taken into consideration during pain management assessments prior to
procedures.

Attachment theory is a psychological theoretical construct developed in the
1940s—1950s, during research conducted on orphaned children after World War
II. Infants, war widows, juvenile delinquents, married couples, and monkeys who
did not feel emotionally attached in childhood suffered depression, anxiety, and
self-destruction later in life. Today, it is widely accepted that early-life family
dysfunction leads to later-life emotional and psychological disorders. These chil-
dren have a lifelong battle with shame, feel unworthy of love, and avoid emotional
vulnerability. They grow up to suffer shame, anxiety, anger, and fear and are not
able to trust others to alleviate their emotional discomfort in a healthy manner. They
find a maladaptive coping mechanism with addictive substances or behaviors,
which is the easiest way to not feel the pain of their emotional disconnection [11].
As the pharmacologic effect of the substance escalates with anatomic and func-
tional neuroplastic changes in brain circuits, they become even more emotionally
disconnected. When addiction is viewed as an intimacy disorder, treatment is not
only sobriety but also a human connection with a safe, supportive, and empathetic
other [11].

There is a dearth of addiction services nationwide. Outpatient and inpatient
services are needed. Treatment programs need to be focused on cessation of the
offending substance and the development of reliable healthy emotional bonds
rather than focusing on will power and the fear of future consequences [11]. To
connect and reintegrate these patients back into the community, individualized
addiction treatment including cessation and withdrawal should be followed by
group therapy and then with subsidized jobs and social programs. Addicts need
to learn to how to interact on an emotionally intimate level with other recover-
ing addicts and then with other people that they can learn to trust while they
integrate back into self-management of their physical and psychological
conditions.
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Key Points

. The cardinal features of the opioid epidemic include diversion of tablets, chronic

pain, addiction, psychiatric illness, and overutilization of healthcare resources.
Chronic pain, opioid dependence and related psychiatric disorders should be
considered to be a single disease that deserves comprehensive chronic disease
management strategy.

. Opioids directly affect subconscious brain structures including the prefrontal

cortex, nucleus accumbens, ventral tegmental area, amygdala, rostral ventral
medulla, and periaqueductal grey zone.

The brain disease model of dependence and addiction is fully established in sci-
ence and demonstrates how adaptive changes that occur early in the disease pro-
gression promote behaviors toward addiction but can resolve with abstinence,
and later in the disease, habit circuitry is established and permanent.

. Opioids work by altering transmission of the pain signature through the peri-

aqueductal grey zone and rostral ventral medulla. They also cause neuroinflam-
mation and central sensitization, and reinforce the memory of the pain signature.
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Suggested Learning

1. TED: The Hardest Pill to Swallow. http://www.youtube.com/watch?v=tlec4V8pby4&sns=em.
2. TED: Why Things Hurt. http://www.youtube.com/watch?v=gwd-wLdIHjs&sns=em.
3. TED: Pain, Is it All in Your Mind? http://www.youtube.com/watch?v=tiwmVTScusg&sns=em.s.


http://www.youtube.com/watch?v=tlec4V8p6y4&sns=em
http://www.youtube.com/watch?v=gwd-wLdIHjs&sns=em
http://www.youtube.com/watch?v=tiwmVTScusg&sns=em.s

Chapter 14

Solving America’s Prescription Epidemic:
Solutions, Current Practices, Provider
Internal SKkills, and Systems Approach to Care

Marianne Maumus

Prevention of Opioid Dependence and Chronic Pain

The Institute for Healthcare Improvement outlined seven operating principles to
address the prescription opioid crisis [1]:

1. Patients need appropriate pain management.

2. Science and clinical knowledge about how opioids work have evolved, so poli-
cies and practices must also evolve.

3. The latest evidence about appropriate use and risks of opioids for both acute and
chronic pain needs to be disseminated to providers and integrated into routine
care.

4. Different provider types have varying degrees of training on pain management,
so provider education must take these differences into account.

5. Patients need to be better informed about the effectiveness and risks of opioids.

6. Use of prescription opioids is linked to heroin and needs to be recognized as
such.

7. Any intervention effort needs to take into account possible unintended conse-
quences for other parts of the system.

Each of these principles identifies an obstacle that interferes with the prevention
of this disease.

The key to success for patients who must take opioids is prevention of opioid
dependence. Phenotypic neuroplastic changes have been detected microscopically to
begin as early as 5 weeks into therapy [2]. Action should be taken early to guide
patients into nonpharmacological care and other treatments before aberrant symp-
toms develop that are indicative of damage to unconscious brain structures. Patients
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should be weaned from opioids as soon as possible before the transition to chronic
pain and opioid dependence is suspected. Healthcare systems need to provide ade-
quate safeguards and structures to prevent dependence and opioid use disorder
because many times the cause of opioid dependence is iatrogenic. These safeguards
could be established by making changes to the electronic medical record (EMR) that
improve provider communication between different clinical settings and among vari-
ous hospitals, forming chronic pain clinics and functional restoration programs, and
supporting public education programs that discuss risks and pathophysiology. Patients
need to be informed at the onset of prescribing of all the risks, including damage to
the unconscious brain, opioid dependence, loss of autonomy, risk of treatment failure,
risk of withdrawal, and risk of opioid use disorder. Patients should be taught the brain
disease model of dependence and addiction before a prescription is written. Patients
with dependence and opioid use disorder have the right to a proper diagnosis and
treatment. Hospital systems and governments have a responsibility to appropriately
label patients in order to protect them and to steer them into proper care.

Alternative treatments for pain should be first line. According to the National
Safety Council, the efficacy of nonopioid pharmacotherapies has been shown to be
greater than that of morphine [3]. The Cochrane Collaboration reviewed treatment of
postoperative acute pain and found that combining ibuprofen 200 mg with acetamin-
ophen 500 mg outperformed both oxycodone 15 mg and oxycodone 10 mg + acet-
aminophen 650 mg [3]. Bandolier, an independent organization in Europe that
reports on evidence-based methods, produced a table comparing the efficacy of oral
and injectable medications for pain. Diclofenac 100 mg, celecoxib 400 mg, and ibu-
profen 400 mg outperformed morphine 10 mg IM, oxycodone 5 mg + acetamino-
phen 325 mg, and tramadol 50 mg [3]. Furthermore, the National Safety Council
reported that no evidence supports the idea that opioids are helpful in chronic pain
[3]. Epidemiology studies also fail to confirm the efficacy of opioid therapy for
chronic non-cancer pain [3]. A large study in Denmark revealed that patients treated
with long-term opioids (>4 months) had higher levels of pain, had a poorer quality of
life, and were less functional than those who were not on chronic opioid therapy [3].

In pediatric patients, Miech et al. demonstrated in 2015 that legitimate use of opi-
oids before the 12th grade is independently associated with future opioid misuse among
patients who have little drug experience and who disapprove of illegal drug use [4].
These results suggest an unrecognized risk of opioid prescribing. Other studies have
also associated short-term prescriptions with misuse in youth. When prescribing opi-
oids, the group of concern is adolescents without a history of illegal drug use. History
of little or no use of marijuana may be the indicator that can identify this high-risk
group [4]. Adolescents are known to be vulnerable to illicit and prescription drug abuse
due to the underdevelopment of the subconscious brain structures that do not mature
until age 24. Exposure is theorized to permanently change neural circuits, impair cog-
nitive function and development, and increase the risk of future psychological illness.

Distraction is a well-known pain reliever [5]. New modalities such as virtual
reality (VR) are presently being studied and used in burn units and for cancer
procedures, wound care in veterans, routine medical procedures, and chronic pain
such as neck and back pain. It is postulated that VR acts as a nonpharmacologic
form of analgesia by exerting an array of emotional affective, emotion-based cogni-
tive and attentional processes on the brain’s pain matrix. It is theorized that human
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beings have a limited capacity of attention, and an individual must attend to a pain-
ful stimulus for it to be perceived. Also, sensory distractions delivered by VR tech-
nology can remove the sensory systems (visual, auditory, touch) from the perception
formation and interfere with intercortical modulation among signaling pathways
within the pain matrix [5]. Distraction can also be a useful approach in the hospital
setting. Pediatric nurses have used distraction techniques to place IV lines in small
children for years [5]. Physical therapy, nursing, house staff, pastoral care, hospital
volunteers, alternative treatments such as pet therapy, music therapy, and more serve
to remove the patient from reminders of the pain stimulus and alleviate negative
cognitions. Green infrastructure and useful distractions built into the physical plant
can encourage walking, mobility, and social interactions.

Current Practice Management

True story: A 43-year-old female was admitted for a pneumothorax related to sar-
coidosis. It was difficult to manage, resulting in a prolonged ICU stay and 6 chest
tubes over 2 months. After removal of the last chest tube, the patient was transferred
to the hospital medicine service. Her IV pain medicine was converted to oral ther-
apy, but the oral morphine equivalent (OME) dose was increased to ensure analge-
sia. The patient expressed anxiety related to the change. She required a stay in a
skilled nursing unit for deconditioning and was maintained on long-acting opioid
therapy. She was discharged and sent to a new primary care physician who immedi-
ately became alarmed at the high opioid dose and initiated a pain contract and a plan
for gradual withdrawal. The dose was lowered in a stepwise fashion. The patient
then switched primary care doctors. The second primary care doctor maintained and
refilled her opioid prescription without initiating a contract.

One year later, the patient was admitted for nausea and vomiting and was found
to have opioid withdrawal due to running out of tablets ahead of schedule. She was
placed on IV Dilaudid (hydromorphone) and her symptoms immediately improved.
The following morning, she was reluctant to change to oral medication, threatened
to call patient relations, and directed aggressive verbal remarks at the resident physi-
cians. The medical team changed staff physicians the next day, and the second staff
physician called for a multidisciplinary team including nursing, therapy, all physi-
cians involved in her care, and administrators from patient relations. The patient’s
primary care physician was updated by phone. When staff entered her room, it was
apparent that the patient was very anxious. The staff physician addressed her fear
with the first sentence by stating, “I just looked at all of your x-rays, and the pneu-
mothorax is gone. It has been over a year and has not come back. You are stable.”
The patient immediately felt better and then asked, “Then why do I still feel pain?”
This opened a friendly conversation about the pharmacology of opioids, including
long-term late effects. Written patient education materials were given to her, and she
was directed to pertinent websites. Recommendations for withdrawal were made,
but if she was unable to finish withdrawing in the hospital, medication-assisted
treatment with Suboxone (buprenorphine and naloxone) was recommended. The
patient decided to stop opioid therapy and was discharged 2 days later.
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The above case demonstrates how proper use of opioids can easily go wayward in
a fractionated healthcare system. Inability of providers to recognize fear and avoidance
behaviors due to lack of training and experience, lack of communication between
serial providers in different clinical settings, system pressures that reduce a provider’s
time to address the patient’s psychosocial needs, and pharmacologically induced drug-
seeking behavior by the patient all contributed to this patient’s progressive opioid
dependency. Treatment with opioids is appropriate for postsurgical pain and end-of-
life care, but prevention of opioid dependence and opioid use disorder needs to be a
priority when treating young, highly functional patients after a routine illness. All pro-
viders who prescribe opioids must have the basic skills to recognize fear and avoidance
behaviors and have time allotted to address them with the patient. These providers
need standardized methods to monitor tablets, initiate pain contracts, and measure the
patient’s functional status with the goal to reduce overprescribing. All providers who
start opioid therapy need to be responsible for stopping it. A systematic procedure for
stopping opioid therapy needs to be adopted nationwide. Ideally, there would be tools
built into the healthcare system to rescue this patient and trigger the provider to look at
the big picture in order to steer patients such as this into the right treatment protocol for
chronic pain. These tools include changes to the EMR for the purpose of improving
communication; alerting the provider to the patient’s opioid, pain, and psychiatric his-
tories; adopting standardized accepted average time frames for certain procedures with
stop dates planned for the treatment of painful procedures; accessing professionals
who specialize in chronic pain; and recommending functional restoration programs for
patients who have difficulty reintegrating back into society after an illness.

In the 1980s, perceived undertreatment of pain led to the development of pain
advocacy groups who wrote guidelines that were not developed from evidence-
based medicine [6]. Physicians were not adequately trained in pain management
[6]. Physicians still appear to provide prescriptions for opioids without appropriate
training, and this practice contributes to doctor shopping [6]. Because prescribing
behavior is variable among physicians, opioid-dependent patients quickly learn to
seek out liberal prescribers. Many pain advocacy groups were also supported finan-
cially by the pharmaceutical industry and held education conferences to instruct
primary care physicians who treat 20- to 30-year-olds. They frequently omitted the
brain disease model of dependence and addiction in their coursework and relied on
teaching from a palliative care/end-of-life perspective. Today’s primary care physi-
cian less frequently treats end-of-life patients in the hospice setting and needs
instruction to assist in caring for patients with chronic pain, opioid dependency, and
opioid use disorder.

Overprescribing during the last 20 years has led to widespread diversion of tab-
lets in the community, creating opportunities for exposure and imperceptible
changes of brain function in new individuals. New patients with chronic pain, opi-
oid dependence, and psychiatric disorders drive overutilization. This epidemic is a
nationwide cultural pathology that is a direct result of withdrawing from evidenced-
based medicine, undereducating physicians, and undersupporting the treatment of
patients with chronic pain and psychiatric disorders. Our new goal as a healthcare
system is to reverse the process by providing evidence-based treatments for both
chronic pain and addiction and to move patients back toward self-management and
independence (Fig. 14.1).
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Fig. 14.1 Movement of patients from the hospital system toward independence and
self-management with evidence based medicine for chronic pain and addiction [1, 3, 6-14]

The Institute for Healthcare Improvement identifies four primary populations
that are affected by opioid use: the naive patient, the high-dose chronic user, the
opioid dependent seeking within the healthcare system, and the opioid dependent
seeking outside of healthcare [1]. Prevention can eliminate opportunities for opioid
exposure, but when acute pain transitions to chronic pain, evidence-based methods
are needed to intercede, and the patient should be referred for functional restoration,
which encompasses a multimodal approach to chronic pain treatment, psychiatric
care, and treatment for opioid dependence. Opioids need to be compassionately
tapered with concomitant objective measures of functional status. Opioid-seeking
behavior needs to be addressed with the goal of keeping the patient within the
healthcare system to prevent the transition to illegal activity. Addicted patients with
subconscious aberrant behaviors who cannot stop opioid therapy need referral for
medication-assisted treatment, such as long-term Suboxone (buprenorphine and
naloxone) maintenance programs for gradual withdrawal.

Presently, in 2016, patients who frequent the ED and hospital have cyclical opi-
oid withdrawal; they are continuously running out of their tablets and looking for
more. Some have side effects and late effects of opioids and require hospitalization.
Many have central pain or central sensitization, which is a type of pain that opioids
cannot fix, and some are looking for real treatment options for their peripheral pain,
their back pain, or their neuropathic pain that has not been treated with evidence-
based methods. Many have iatrogenic opioid dependence and progress to opioid use
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disorder. Opioid-dependent patients are anxious, and they do not understand the
pathophysiologic cause of their pain. Patients who take opioids are not able to dis-
cern when the risks of opioid therapy begin to outweigh the benefits. In other words,
patients cannot perceive when the therapeutic effect of the drug has passed and
when dependency begins. The irrational unconscious brain takes over the patient’s
decision-making, and pain catastrophizing thoughts—the direct effect of the
opioid—are observed clinically. The physician’s job is to make the distinction
between efficacy and dependence, address the patient’s fear, keep the patient in a
safe environment, and point out when opioids are no longer working and a different
treatment approach is needed. This is a skill that must be taught and practiced, and
it must be system supported. Without a healthcare system designed to prevent and
treat chronic pain and opioid dependence, patients frequently fail to recover from
their illness, fail to achieve academically in school, and lose their jobs and their
insurance coverage.

Provider Internal Skills

Providers need certain clinical awareness and internal skills to address this patient
group. When pathology of the unconscious brain structures is evidenced by the
presence of aberrant behaviors, often the transition to opioid dependency is already
present, and the patient’s autonomy has been affected and lost. Aberrant behaviors
need to be assessed in the appropriate context. The physician or provider must be
confident in making clinical observations of unconscious aberrant behaviors and
properly documenting them in the EMR.

Aberrant behaviors

» Manipulative behavior observed

* Multiple pharmacies

* Unwillingness to cooperate with
assessment

e Self-inflicted wounds

* Untruthfulness directly observed

* Actions and behavior do not match patient’s
description of the pain

* Splitting healthcare providers

* Source of pain changes

* History of stolen or lost prescriptions

» Making false statements

 Reluctance to wean from/discontinue
narcotic once acute illness is resolved

» Exaggeration of facts

* History of altering a prescription

e Recurrent admissions

* Doctor shopping or multiple doctors

* Reluctant to appropriately self-care (i.e., would
care) or follow directions to prevent deterioration
of the problem

* Hospital shopping or multiple hospitals

* Multiple allergies

* Request for specific therapy

* Request for antihistamines with narcotic
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When faced with highly emotional patients in pain, physicians and providers
must recognize their own empathy, replace it with compassion, and be able to pur-
posefully detach emotionally from the patient in order to see the big picture and help
the patient to see it as well. Empathy occurs when a person psychologically identifies
with and experiences the feelings, thoughts, or attitudes of another. Compassion is
the desire to help someone in need. With practice, physicians and providers can help
patients recognize their irrational fears and gain conscious control of their behavior.
This is often a difficult undertaking for the primary care physician who may have a
long-term relationship with the patient. When providers care for patients in pain,
they also experience unconscious psychological pain. System recognition of this fact is
needed to properly manage patients with chronic pain and opioid dependence. In some
circumstances, it may take the professionalism of multiple providers who courageously
teach, coax, encourage, manipulate, and steer the patient toward independence and
self-management over a long period of time. The patient’s fear must be addressed
with each visit, because ignoring it worsens both anxiety and pain. Also, clinicians
need to take responsibility for decisions about medication choices and apply com-
mon sense to relieve this burden from the patient and his family. With the help of a
well-trained, self-disciplined, experienced, and compassionate physician or pro-
vider, opioid-dependent and addicted patients can be healed. Their pain and func-
tional status can improve by reducing dosages and using alternative treatments [7].

System Approach to Care

Evidence has emerged revealing that high healthcare utilization is tied to America’s
prescription epidemic [8—12]. The most common comorbidities of patients who are
the highest utilizers include chronic pain (83%) and mental health/substance abuse
(96%), followed by hypertension (54%), sickle cell anemia (42%), and diabetes
(42%) [8]. Patients who are the highest utilizers of healthcare are medically and
psychosocially complex patients who have recurrent admissions to the hospital and
the ED. They have diagnostic uncertainty associated with their symptoms and con-
comitant psychosocial and substance use disorders. Less than 1% of patients account
for 21% of national healthcare spending, and hospital costs are the largest category
of national healthcare expenditures [8].

Two articles from the Journal of Hospital Medicine in July 2015 address the care
of these patients [8, 13]. The first revealed that developing individualized care plans
can reduce healthcare utilization. Investigators at Duke University studied 24 such
patients, developed care plans, and followed their course by measuring length of
stay, readmissions, and number of ED visits over 6 and 12 months. By instituting a
Complex Care Plan Committee, they reduced inpatient admissions by 56% for the
first 6 months and by 50.5% for the 12 months after implementation. They also
reduced 30-day readmissions by 51.5%. The second study from July 2015 looked at
87,688 national HMO enrollees and found that the patients with higher opioid doses
(>100 OME) for greater than 3 months had a significantly increased risk for all-
cause hospitalization and longer inpatient stays [13]. This information emphasizes
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the link between inpatient and outpatient care and the need for nonpharmacologic
approaches for the treatment of chronic pain [14].

Hospital systems have an incentive to recognize the relationship between chronic
pain, psychiatric disorders, and addiction and provide effective treatments.
Evidence-based methods for treatment are available and are presently underutilized.
Systems can promote alternative methods of pain relief to reduce exposure to opi-
oids. Administrators should work to reduce variability in prescribing habits among
their staff. System changes include using the EMR to coordinate care and improve
communication among providers; using patient registries to monitor progress, send
out alerts and patient education materials, and provide lists and caution banners for
various providers in different care settings; creating opioid risk tools that can be
automatically setup in the EMR as a stop/pause/think measure and provide manage-
ment guidance; and establishing presets to minimize the number of tablets pre-
scribed, alert for proper Naloxone use, and apply other safeguards. Comprehensive
functional restoration programs should be designed to care for all three groups:
patients with chronic pain, patients with psychiatric disorders, and patients with
opioid dependence. Less comprehensive services are already present within specific
departments and outside of the healthcare system but are loosely organized. Indeed,
many private-sector services that improve pain and address psychosocial needs of
patients already exist throughout the community, such as exercise facilities, yoga
studios, meditation classes, and prayer groups. They need to be coordinated in an
organized fashion so that patients can connect to them. Also, some patients need to
be bridged into community programs and job opportunities. Healthcare systems
have a responsibility to develop close relationships with community organizations,
government entities, school systems, and religious institutions to coordinate care
and to develop and support low-cost counseling services, functional restoration pro-
grams, and other systems for emotional support. Governments and religious institu-
tions also have a mission to connect their constituencies who can aid people with
those who are in need of emotional support and to provide low-cost counseling,
behavior therapies, and nonpharmacologic pain-relieving methods that benefit the
population.

To resolve this crisis, a social approach to care must be conceptualized and incor-
porated into routine clinical practice. Market rationality and the corporate agenda
that have infiltrated current practice during the past 20 years have brought many
efficiencies to the practice of medicine but have not brought an improvement in
reducing healthcare costs any significant amount nor have they curbed morbidity
and mortality rates. Understandably, negative feedback loops develop in any system
that contains competing interests and is designed not only to serve the population
but also functions to provide for a stable and competitive workforce. Priority must
be placed where it rightly belongs. Medical decisions must be rooted in the truth of
the pathophysiology to maintain the just practice of medicine. Those who have
interest in developing a well-functioning healthcare system must go back to basics:
to admit that social and economic conditions affect health, that the health of the
population is a matter of social concern, and that society should promote health



14 Solving America’s Prescription Epidemic: Solutions, Current Practices, Provider 209

through both individual and social means [15]. The patient must remain the center
of our attention and be the primary focus for all efforts if wellness is to be the
primary goal.

America’s prescription epidemic is a negative feedback loop within our health-
care system, one that needs immediate attention because it is counter to our col-
lective healthcare mission and the values that we share and because of the
tremendous burden, both physical and financial, that it places upon society. As
providers, we can only do our part in our individual roles. The diagram below
attempts to conceptualize a pathway of care based on the natural course of this
disease. This pathway recognizes the transition stages toward addiction, empha-
sizes the importance of prevention, and provides for specific branches along the
course of the disease where treatment protocols can be created and followed
(Fig. 14.2).

Several institutions have already made significant inroads toward solving this
crisis. Kaiser Permanente implemented a large-scale, systematic strategy in an inte-
grated healthcare delivery system and achieved an 85% reduction in OxyContin
(oxycodone) prescriptions, a 90% reduction in opioid/acetaminophen combination
prescriptions with >200 tablets, a 26% reduction in >120 OME per day patients, and
an 84% decrease in opioid + benzodiazepine + carisoprodol triad prescriptions.
Group Health Cooperative Puget Sound (Washington) implemented chronic pain
guidelines and achieved a 50% reduction of patients on high-dose opioids (>120
OME per day) and reduced the average daily dose by half. Group Health Cooperative
increased care plans for patients on chronic opioid therapy from 3 to 96% in 1 year
and increased urine drug screening from 15 to 65% in 1 year. CareOregon made

Care Pathway for the Prevention of Addiction

Opioid Dependency Addiction
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* +
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Biopsychosocial
Approach:
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* Acceptance therapy
« Functional rehabilitation
« Distraction

* Treat painful conditions
* Make consistent plan of narcotic withdrawal
« Discuss withdrawal symptoms and explain

that patient may have to endure some
hyperalgesia type pain until this process is
complete

+ Discuss plan in detail with patient, nurse and

family, if available

* May use written patient/physician/hospital

contract if needed

« Use alternative pain relieving remedies,

reassurance, cognitive therapy, distraction

+ Do not abandon patient in pain

« Evaluate capacity to make decisions

* Recruit family support

« Ongoing management of painful condition

disturbance
+ DC offending
substances

+

+ Refer to addiction
psychiatry

+ Consider medication
assisted treatment
(Suboxone)

* Refer to substance
abuse clinic for long
term care

Fig. 14.2 Care pathway for the prevention of addiction [2, 16-19]
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numerous system changes, including opening of a chronic pain clinic, and achieved
a significant reduction in the number of patients on long-term chronic opioid ther-
apy by more than 50% between 2011 and 2012 [1]. These successes illuminate the
fact that solving America’s prescription epidemic is achievable.

Provider Roles and Teamwork

This epidemic can only be solved with teamwork. The hospitalist will necessarily
need to play a role in withdrawing patients from opioid therapy and in starting
chronic pain regimens. Pain histories, opioid use histories, and psychiatric histories
taken upon admission will clarify the patient’s clinical condition, reasons for read-
mission, and the breakdown of the patient’s psychosocial support system. Patients
who have opioid complications, who fail opioid therapy, or have evidence of misuse
should have their opioid use discontinued [7, 20]. For complex patients, a multidis-
ciplinary team may need to be assembled, including the patient’s nurse, therapists,
pain management physician, primary care physician, psychiatrist, and representa-
tives from patient relations, hospital management, and security. Functional status
should be measured objectively daily, and aberrant behaviors should be documented
by all providers to assess progress. Decisions can be made together and in the pres-
ence of the patient to prevent provider splitting and to develop a long-term care plan
that can be flagged in the EMR. In the long-term care plan, direction can be sug-
gested for the ED provider, the physical medicine and rehabilitation (PM&R) pro-
vider, and the primary care provider. Referrals to alternative pain and addiction
services can be made and documented. In this way, the patient can be steered into
the appropriate level of care by multiple providers as he/she relapses or seeks outlets
for his/her addiction.

Primary care physicians will play a significant role in prevention, help the patient
seek alternatives for pain relief, address psychosocial factors, and steer the patient
to functional restoration programs. Primary care physicians, in a collaborative com-
munitywide approach, have an important role in limiting the supply of opioids,
raising awareness of the risk of opioid addiction, identifying and managing opioid-
dependent populations, and treating opioid-addicted individuals [1]. They have the
responsibility to check the prescription monitoring program and urine drug screen
for all patients who take opioids and to screen all patients who have recently under-
gone withdrawal for relapse or substance use disorder. Standardized clinical guide-
lines, including the use of contracts and the writing of long-term care plans, need to
be developed and followed by the entire primary care physician group to reduce
variability so that patients learn to adhere to strict rules regarding the management
of controlled substances and to screen for transitions to opioid dependence and
substance use disorder.

Psychiatrists need to properly diagnose patients with opioid-related personal-
ity disorders and other mental illnesses. Proper diagnosis is paramount because



14 Solving America’s Prescription Epidemic: Solutions, Current Practices, Provider 211

other providers need this information to make wise patient care decisions. This
information needs to be easily found in the EMR even though it may be sensitive.
Psychiatrists need to assess the risk of opioid therapy with standardized screening
tools, document their findings in the EMR in a centralized location, and recom-
mend alternative therapy. Suboxone (buprenorphine and naloxone) maintenance
programs and cognitive behavioral therapies need to be expanded in both the
inpatient and outpatient settings. If done correctly, medication-assisted treatment
can improve efficiency and reduce disruptive behaviors in the inpatient and out-
patient settings and promote gradual withdrawal and reduction of total daily OME
dose. Healthcare systems need to expand psychiatry services in general. In the
hospital, the psychiatrist needs to work with the hospitalist on multidisciplinary
teams and help guide physician education about addiction in real time on hospital
wards.

Pain management physicians need to take the hospital system lead, especially
with provider and administrator education, in proper chronic pain management,
including pharmacologic and nonpharmacologic treatment. They need to assist pri-
mary care physicians and expand chronic pain services in general, overseeing a
team of nurse pain educators. They need to work with PM&R physicians and psy-
chiatrists to design evidenced-based, pain-relieving functional restoration programs.
Pain management physicians are experts on alternative remedies for pain, including
pain-relieving procedures and the use of spinal stimulators. Specialty expertise is
needed for recalcitrant cases and for complex regional pain syndrome. Alternative
therapies for pain relief, such as I'V lidocaine, inhaled nitrous oxide, IV propofol, IV
ketamine, IV acetaminophen, and liposomal bupivacaine injections need to be
expanded and made readily available in the hospital setting.

Physicians in the ED play a role in treating overdose, need to communicate with
outside providers about complications, and need to reduce the number of tablets
prescribed in the acute setting. Accurate diagnosis for pain treatment complications
and for mental illness will place the patient in the appropriate treatment plan. There
is no role for the treatment of chronic pain with opioids in the ED. Patients need to
be steered into the appropriate care for addiction services as well as for chronic
pain.

Surgeons and subspecialists (including dentists) who treat pain need to seek
alternatives for opioid therapy and reduce the use of opioids as much as possible,
recognizing that patients who undergo procedures always need excellence in pain
relief. They should work to reduce the number of excess tablets distributed into the
population. They should not refill medications for chronic pain and refer patients
back to the appropriate prescriber. Preoperative evaluations should include a pain
history, opioid use history, and psychiatric history, as well as documentation of the
opioid risk tool score and a proper risk/benefit analysis before the patient is
exposed to opioid medication. It is understandable that opioid therapy cannot be
avoided for some patients, but weaning and stopping opioid therapy are the respon-
sibilities of the provider who initiates it and care is not complete if this task is left
undone.
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Community/National Strategies

The Institute for Healthcare Improvement identified several key components for
implementing a communitywide strategy to address the opioid crisis [1]:

1. Retrain providers who have been given misinformation pertaining to opioids.

2. Consider all providers since opioids are prescribed by a wide array of
providers.

. Identify alternative treatment options for pain management.

. Create arole for pharmacists to build strong learning and feedback loops between
providers, patients, and pharmacists.

. Engage in public messaging.

. “Flood the Zone” to deploy multiple methods across a community.

. Recognize geography to create partnerships.

. Include law enforcement as full partners to stop the vicious cycle and shift to
illegal activity which accompanies prescription opioid addiction.

W

o0 3 N

Nationally, there is ongoing research for better treatment approaches to pain.
Thus far, the United States Congress has allocated $400 million in funding to com-
bat this epidemic. Large hospital systems need to be involved with their develop-
ment in clinical trials. The Mental Health Parity and Addiction Equity Act (2008)
and the Affordable Care Act (2010) provide payment models for patients with sub-
stance use disorders and have been shown to reduce ED visits and hospital stays in
three states [21]. The Comprehensive Addiction and Recovery Act (2016) provides
funding for addiction, expands Suboxone (buprenorphine and naloxone) use,
improves the prescription monitoring program, expands treatment in jails, and
strives to provide some criminal justice reforms and mental health legislation. In a
2014 review of the economic burden of prescription opioid abuse in the United
States, the mean annual excess healthcare cost for opioid abusers on Medicaid was
reported to be $5874-$15,183, while the monetary benefit to society for substance
abuse treatment was $11,487 per year per patient [6]. Most of this benefit was due
to the reduced cost of crime and increased employment earnings [6].

Conclusion

Despite all the biopsychosocial pathology, there is much hope for the treatment of
patients with chronic pain and addiction. Hospital systems can shift from dangerous
opioid therapy to more scientific pain management. Patients with chronic pain and
opioid dependence, when treated properly with abstinence and emotional support,
can restore the function of the learning reward system and pain matrix. Their sense
of pleasure and pain can return to normal, even though enduring neuroplasticity in
the prefrontal cortex and the presence of corresponding memory loops will always
increase the risk of relapse. The EMR can be utilized to communicate among
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providers, allowing for teamwork between specialties. This teamwork can lead to
excellence of care that was not possible in the past. Providers can be taught how to
identify the three transition stages toward dependence and addiction and how to
measure functional status. There is a defined timeline toward addiction that can be
monitored closely. All physicians and providers who learn to prescribe opioids can
also learn how to stop them. Also, integrating primary care and specialty behavioral
health can improve the management of opioid dependence and related psychiatric
factors, as well as the treatment of many addiction-related medical conditions.
System changes can help to identify high-risk patients, reduce overprescribing, and
help monitor patients who require opioid therapy more effectively to stop diversion
of tablets in the community. Alternative treatments for acute and chronic pain can
be made available.

Dr. Vivek H. Murthy, United States Surgeon General, stated, “We have to stop
treating addiction as a moral failing, and start seeing it for what it is: a chronic dis-
ease that must be treated with urgency and compassion.” Administrators, physicians,
and all providers need to step up to the plate in a team approach with coordination of
care in various clinical settings, supported by healthcare system reforms, in a com-
passionate and merciful stance with our patients. Providers need to accept the anger
and heat that will undoubtedly come from weaning dependent patients during the
necessary transition period, monitor their patients’ functional status as a determinant
of medication need, and guide them appropriately to wellness.

Key Points

e The Institute for Healthcare Improvement outlined seven operating principles to
address the prescription opioid crisis that identify obstacles that interfere with
the prevention of this disease.

e Alternatives to opioids should be first line. According to the National Safety
Council, the efficacy of nonopioid pharmacotherapies has been shown to be
greater than that of morphine.

» The physician’s job is to make the distinction between efficacy and dependence,
address the patient’s fear, keep the patient in a safe environment, and point out
when opioids are no longer working and a different treatment approach is needed.
This is a skill that must be taught and practiced, and it must be system supported.

e Providers need certain clinical awareness and internal skills to address this
patient group. When faced with highly emotional patients in pain, physicians and
providers must recognize their own empathy, replace it with compassion, and be
able to purposefully detach emotionally from the patient in order to see the big
picture and help the patient to see it as well.

* The care pathway for the prevention of addiction recognizes the transition stages
toward addiction, emphasizes the importance of prevention, and provides for
specific branches along the course of the disease where treatment protocols can
be created and followed.
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Chapter 15

The Opioid Risk Tool Assessing Opioid Risk:
Why Is the Sensitive Question Important?

Marianne Maumus

Introduction

Assessing opioid risk is critical prior to prescribing if the goal is to prevent addiction.
Included in the risk assessment should be the Opioid Risk Tool score, a pain history,
an opioid history, a psychiatric history, a urine toxicology screen, calculation of the
oral morphine equivalent dose, and a check of the Prescription Monitoring Program.
The Opioid Risk Tool is a validated 5-item questionnaire that predicts future aberrant
behaviors consistent with opioid dependency and addiction [1].

Providers sometimes feel discomfort addressing the sensitive questions about
psychiatry history, especially about preadolescent sexual experience, but this dis-
comfort is unfounded and based on gender-specific biases that must be addressed if
any resolution to the opioid crisis in the United States is to be attained. Traditionally,
the practice of medicine has been a male-dominated field that has sometimes failed
to address the needs of women—both in clinical practice and in research [2].
Another facet of gender bias is reflected in the lack of incorporation of gender data
into evidence-based medicine [3]. Healthcare systems must address gender biases
structurally by applying evidence-based protocols to routine care. All physicians
should be comfortable addressing the health risks of their patients as a matter of
standard practice. If a provider is not comfortable assessing the risks of a certain
treatment or medication, then he/she should not be providing that particular thera-
peutic option.

Although opioids have greatly enhanced pain management, opium has been used
by humans since ancient times to control human behavior [4]. It is well known that
opioids are used by criminals to enslave populations and to force girls into the sex
trade and that opioids are used within families to alter behaviors and loyalties.
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Opioids affect judgment, memory formation, and emotional control by causing
neuroplastic changes in the prefrontal lobe, the nucleus accumbens, the ventral teg-
mental area, the amygdala, the periaqueductal grey zone, and the rostral ventral
medulla of the midbrain [5]. Addiction is a progression of brain pathology. It is a
three-tiered process that progresses from intracellular changes within nerve cells, to
alteration of anatomy and function of neural circuits, to the formation of habit cir-
cuitry and permanent drug-related memories [5].

In the past, assessment of risk for opioids was overlooked, and the result is a wide-
spread epidemic of prescription opioid abuse, overdose deaths, and the related transi-
tion to heroin abuse and crime [6]. Individuals who overdose are more likely to be
white, female, and middle-aged [6]. In 2013, 16,235 Americans died from prescrip-
tion opioid abuse [7]. Deaths from prescription painkiller overdoses among women
have increased more than 400% since 1999, compared to 265% among men [8]. For
every woman who dies of a prescription painkiller overdose, 30 present to the emer-
gency department (ED) for painkiller misuse or abuse [8]. Nearly 48,000 women
died of prescription painkiller overdoses between 1999 and 2010 [8]. Opioid pre-
scription medication affects women in different ways than men. Women are more
likely to have chronic pain, are more likely to be prescribed painkillers, and are given
higher doses for longer periods of time than men [8]. Women become dependent
more quickly than men [8]. Women are more likely to engage in doctor shopping
than men [8]. Abuse of prescription pain medication by pregnant women puts their
infants at risk. Neonatal abstinence syndrome grew by 300% in the United States
between 2000 and 2009 [8]. Prescription pain medications are involved in 1 in 10
suicides among women [6]. The opioid epidemic is not strictly a women’s problem,
but these numbers and facts underscore the reality that gender plays an important role
in the prescribing and in outcomes related to the use of these dangerous
medications.

Addiction and Women’s Health

Addiction is a disorder of human intimacy [9], a set of learned responses to early-
life dysfunction. Addictions are adaptive coping responses to complex childhood
trauma and related attachment disorders [9]. Opioid dependence without a history
of psychological factors is readily reversible if recognized [9]. When a psychologi-
cal factor is present, the rate of relapse is much higher [9].

Child sexual abuse has been linked to a lack of self-protection in adults and is a
risk factor for the initiation and escalation of substance use among women [10]. The
attachment disorder resulting from child neglect and child sexual abuse causes the
patient to turn to an addictive substance rather than to seek support through an emo-
tional connection when he/she is faced with a significant challenge or stress [7].
Large numbers of women who seek treatment for substance use disorders report
sexual and/or physical abuse in childhood [10]. Childhood sexual abuse promotes
promiscuous and/or unprotected sex and intravenous drug abuse, and both are asso-
ciated with increasing rates of HIV and AIDS among women [10].
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The American Congress of Obstetrics and Gynecology (ACOG) reports that
12-40% of children in the United States experience some sort of sexual abuse [11].
These patients come from all cultural, racial, and economic groups. Incest occurs
with alarming frequency. Approximately one in five women has experienced child
sexual abuse. Shame and stigma prevent survivors from disclosing abuse. Recognizing
the extent of family violence, the ACOG strongly recommends that all women be
screened for a history of sexual abuse. Patients overwhelmingly favor universal
inquiry about sexual assault because they report a reluctance to initiate a discussion
of the subject. Not asking about sexual abuse may give tacit support to the survivor’s
belief that abuse does not matter or does not have medical relevance [11]. Prescribing
opioids to a patient with an unknown history of child abuse places that patient at risk
for a lifetime of addiction. This fact underscores the importance of conducting this
important screening before writing a prescription. Preadolescent sexual abuse and
domestic violence questions are routine in pediatrics, obstetrics and gynecology, and
ED medicine and should be routine to any provider who prescribes opioids.

Opioid Risk Tool: Evidenced-Based

The healthcare system cannot prevent addiction and all the associated poor medical
and social outcomes of opioid dependency if a proper risk-benefit analysis is omit-
ted. Healthcare providers need to recognize men and women who are at risk of
prescription misuse and overdose and follow guidelines for responsible screening,
prescribing, and monitoring [6]. Opioid risk assessments should be done prior to
prescribing, before surgery, and during ongoing treatment of painful conditions.

Validated evidence-based tools must be used to assess the patient’s risk before
prescribing and should be incorporated into routine care and into the healthcare
structure. Although risk assessment may be a change of practice for some providers,
the need for risk assessment is also a cultural change that reflects the growing con-
cern for women’s health and children’s health throughout our country. The health-
care system must be protective and open to communication about sensitive issues
that some patients may have difficulty raising on their own. Other patients will soon
get used to such routine care and will participate when they understand that the
changes have been made for the greater good.

The Opioid Risk Tool is a validated evidence-based tool that provides a sensitive
way to convey psychiatry history with a number score that supports patient privacy.
It does not convey all risk and can miss some patients who are at high risk for adverse
events. A score of 4-7 is moderate risk. A score >8 is high risk. The score is based on
responses to questions about personal history of substance use, family history of
substance use, history of psychological disease, age, and history of preadolescent
sexual abuse [1]. Once these responses are obtained, they remain part of the patient’s
history and risk assessment, regardless of the age of the patient. Therefore, a provider
does not need to repeat the questions every time a prescription is needed.

The Opioid Risk Tool can be used in the electronic medical record (EMR) to
convey risk before prescribing (see Fig. 15.1). The number score can appear above
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Fig. 15.1 An example of the opioid risk tool setup in the electronic medical record

the name of the opioid in the medication menu. In this way, the Opioid Risk Tool
score becomes a stop/pause/think measure that alerts the provider to determine if a
full risk-benefit analysis needs to be performed. The score should be a permanent
aspect of the patient’s EMR. Because the score has been determined by a previous
provider, it can communicate risk in a sensitive fashion from visit to visit, from
outpatient setting to inpatient setting, from previous physician to present physician,
from a psychiatrist to the ED physician or hospitalist, and vice versa. If the score is
moderate or high, the provider needs to take caution with prescribing, complete a
thorough evaluation of risk, and make sure the appropriate outpatient follow-up is
arranged. Alternatives to opioids; close follow-up with appropriate providers; atten-
tion to psychosocial factors; and quick referral to a functional restoration program
or a pain rehabilitation center that offers physical therapy services, alternative rem-
edies for pain, and cognitive behavior therapy should be considered before chronic
pain or opioid dependency develop.

It is a minimum standard of care that the risk of addiction should be assessed
prior to giving opioids to a patient. The Opioid Risk Tool meets that minimum stan-
dard. Recording the Opioid Risk Tool score in the EMR protects the patient from
haphazard overprescribing and protects the provider from failing to perform an
assessment. To ease the burden on providers, the EMR produces an Opioid Risk
Tool form that should be completed upon writing of the first opioid prescription.
The EMR can prefill certain parts of the form, including the question about
preadolescent sexual abuse. Once the form is in the EMR, it will not need to be
completed again except for adolescents who are at high risk and may have changing



15 The Opioid Risk Tool Assessing Opioid Risk: Why Is the Sensitive Question 221

histories. For adults, the provider can be prompted to update the questions every
5 years only if opioids are prescribed. Once the response to a question is positive,
the response does not need to be updated. In this way, a team approach can be used
to determine and maintain opioid risk for the patient population.

Cultural and Structural Change

The healthcare system has overcome race and gender biases in the past and has
incorporated other sensitive questions into the documentation of routine history and
physical examinations. In the 1980s, medical students were taught not to describe
patients as “obese,” yet when gastric bypass surgery became available as a treat-
ment, documentation of obesity in the medical record became standard clinical
practice. Similarly, during the HIV epidemic in the 1980s, students and residents
were taught to take detailed sexual histories to better care for patients and to define
the extent of their disease. More recently, changes to the EMR have been made to
accommodate sensitivities regarding how to appropriately address transgender
patients. America’s prescription epidemic is a result of a similar evolving cultural
pathology that must be addressed and requires new standards of care and new modes
of communication. Providers need to develop standard scripts to address this dis-
comfort. Suggested scripts include the following:

1. In order to prescribe opioid pain medication, I need to ask some sensitive ques-
tions to help protect you from complications.

2. Because of the risk of opioid medication, it is now standard practice that we
assess the risk of addiction and there are some important questions that need to
be asked about your psychiatric history.

3. Since this surgery may require opioid pain medication, I need to ask you a few
questions to assess risks. Let’s go over them together.

4. It’s now routine we ask these questions before prescribing opioids in order to
protect all our patients as a whole. Some might be sensitive for you. It is okay if
you do not want to answer them all.

5. Because there is a high prevalence of child sexual abuse and that abuse can
increase your risk for taking opioid pain medications, I need to ask if you were
ever sexually abused as a child.

6. Have you ever had a history of sexual abuse?

7. As a child did anyone ever touch you in sexual ways?

The ACOG provides the following recommendations for asking patients ques-
tions about sexual abuse [11]:

1. Make the question “natural.” When physicians routinely incorporate questions
about possible sexual abuse, patients will develop increased comfort.

2. Normalize the experience. Physicians may offer explanatory statements, such as
“About one woman in five was sexually abused as a child. Because these
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experiences can affect health, I ask all my patients about unwanted sexual
experiences in childhood.”

3. Give the patient control over disclosure. Ask every patient about childhood abuse
and rape trauma, but let her control what she says and when she says it in order
to keep her emotional defenses intact.

4. If the patient reports childhood sexual abuse, ask if she has disclosed it in the
past or sought professional help. Revelations may be traumatic for the patient.
Listening attentively is important because excessive reassurance may negate the
patient’s pain. The physician should consider referral to a therapist.

Addressing the opioid epidemic requires providers to compassionately change
their thinking about properly screening all patients for addiction, including women
who have greater risk. Evidence-based tools are available that reflect the pathology
in the community. These tools are based on a reality that can no longer be over-
looked. It is understandable that various providers have preconceived notions and
routines based on habit and culture, but pathology in our history and culture needs
to be dealt with in a smart and structured manner. Superficial assumptions about
women’s health need to be replaced with evidence-based medicine and a move from
the realm of specialized care (obstetrics and gynecology) into mainstream medicine
and surgery. Provider biases should be acknowledged and confronted by incorporat-
ing these tools into routine care and healthcare structures.

Key Points

e The Opioid Risk Tool is a discreet method of conveying sensitive information
about a patient’s psychiatry history with a number value.

* Included in an opioid risk assessment should be the Opioid Risk Tool score, a
pain history, an opioid history, a psychiatry history, a urine toxicology screen,
calculation of the oral morphine equivalent dose, and a check of the Prescription
Monitoring Program.

e Healthcare systems must address gender biases structurally by applying evidence-
based protocols to routine care.

e Deaths from prescription painkiller overdoses among women have increased
more than 400% since 1999, compared to 265% among men.

* Women are more likely to have chronic pain, are more likely to be prescribed
painkillers, and are given higher doses for longer periods of time than men.
Women become dependent more quickly than men.

* Opioids affect judgment, memory formation, and emotional control by causing
neuroplastic changes in the prefrontal lobe, the nucleus accumbens, the ventral
tegmental area, the amygdala, the periaqueductal grey zone, and the rostral ven-
tral medulla of the midbrain.

* Child sexual abuse has been linked to a lack of self-protection in adults and is a
risk factor for the initiation and escalation of substance use among women.
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* Approximately one in five women experienced child sexual abuse.

» Prescribing opioids to a patient with an unknown history of child abuse places
that patient at risk for a lifetime of addiction. This fact underscores the impor-
tance of this important screening before a prescription is written.

* The Opioid Risk Tool score is based on the responses to five questions about
personal history of substance use, family history of substance use, history of
psychological disease, age, and history of preadolescent sexual abuse.

* Preadolescent sexual abuse and domestic violence questions are routine in pedi-
atrics, obstetrics and gynecology, and emergency department medicine and
should be routine to any provider who prescribes opioids.

* Validated evidence-based tools must be used to assess high-risk medications
before prescribing and should be incorporated into routine care and into the
healthcare structure. The Opioid Risk Tool score can be used as a stop/pause/
think measure that alerts the provider to determine if a full risk-benefit analysis
needs to be performed. The score is determined by a previous provider and
communicates risk in a sensitive fashion from visit to visit, from previous phy-
sician to present physician, from outpatient setting to inpatient setting, from
the psychiatrist to the emergency department physician or hospitalist, and vice
versa.

e It is a minimum standard of care that the risk of addiction should be assessed
prior to giving opioids to a patient. The Opioid Risk Tool meets that minimum
standard.

* America’s prescription epidemic is a result of an evolving cultural pathology
that must be addressed. It requires new standards of care and new modes of
communication. Providers need to develop standard scripts to address their
discomfort.
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Chapter 16
Nonopioid and Adjuvant Analgesics for Acute
Pain Management

Michele L. Matthews, Raymond Melika, and Yulia Murray

Abbreviations

APAP  Acetaminophen

CNS Central nervous system
COX Cyclooxygenase

(6)Y Cardiovascular

CYP Cytochrome P450

GI Gastrointestinal

M Intramuscular

IN Intranasal

v Intravenous

NAPQI  N-acetyl-p-benzoquinone imine
NSAID Nonsteroidal anti-inflammatory drug

Introduction

Acute pain can be attributed to an identifiable cause including trauma or surgery and
is a result of actual or potential tissue damage that lasts for less than 3 months.
Acute pain usually resolves as the underlying injury heals, although some patients
may experience pain without actual tissue damage, as in the case of muscle cramps
[1]. Acute pain can be nociceptive and/or neuropathic in nature. Nociceptive pain is
further delineated into somatic or visceral causes, with somatic pain originating
from the bone, joint, muscle, or skin while visceral pain results from distension or
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inflammation due to excess activity at visceral afferent nerve fibers. Somatic pain is
usually described as aching or throbbing, and visceral pain is cramping, heavy, and
squeezing in nature. Neuropathic pain arises from abnormal sensory processing
within the peripheral or central nervous system (CNS) and is described as sharp,
shooting, electrical, or burning.

The subjective nature of pain warrants an individualized approach to both
assessment and management. Objective physical signs such as tachycardia and dia-
phoresis may be associated with acute pain; however, these should not be consid-
ered diagnostic. The initial assessment of acute pain should be based on the patient’s
report through the use of pain intensity scales, such as the verbal numeric rating
scale (e.g., 0 = no pain to 10 = worst pain imaginable). While the assessment of
pain intensity is important, approach to treatment should be based on comprehen-
sive patient assessment that includes history of present illness, medical history,
current medications, drug allergies/intolerance, prior response to analgesics, and
physical examination. In patients with difficulty self-reporting pain, the following
hierarchy of assessment can be considered: 1. Search for potential causes of pain,
2. Look for pain behaviors and consider use of evidence-based, valid, and reliable
behavioral pain tools for the selected populations (e.g., Behavioral Pain Scale,
Critical-Care Pain Observation Tool) [2]. 3. Obtain proxy or surrogate reports from
caregivers, and 4. Consider an analgesic trial if potential benefits outweigh risks [3,
4]. Pain should be routinely reassessed, and the plan of care should be clearly
documented.

Patient education that is individualized and supportive can have several benefits
for the management of perioperative pain, including reduced opioid consumption
and reduced length of stay after surgery in those with more intensive needs due to
medical or psychological comorbidities or social factors [5]. There is no evidence
that basic educational interventions (e.g., provision of written materials) are more
effective than intensive, multicomponent interventions (e.g., supervised education,
phone calls), further supporting the importance of an individualized approach.
Information that should be provided to the patient and family should be age appro-
priate, geared to the appropriate level of comprehension, general health literacy, and
cultural and linguistic competency, and supported by timely opportunities to ask
questions and receive authoritative and useful answers [6]. Patients should be coun-
seled on how pain is reported and assessed, realistic goals for pain relief, options for
treatment, and addressing underlying misperceptions.

General Principles of Analgesics for Acute Pain

The goals of therapy for the management of acute pain are to provide optimal anal-
gesia while minimizing adverse effects from therapy. Drug therapy is often the
mainstay of acute pain management, and clinicians should consider the following
before initiating analgesics: pain etiology and duration, patient age, comorbidities,
potential for adverse outcomes, potential drug interactions, adherence, complexity
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of the regimen, costs, risks for misuse, abuse, or intentional or unintentional over-
dose, and patient knowledge of risks of treatment and nonpharmacologic alterna-
tives [5].

Drugs used for pain management are categorized as nonopioid analgesics (e.g.,
acetaminophen), adjuvant analgesics (e.g., local anesthetics), and opioid analgesics.
With regard to choice of analgesic therapy, it is important to consider that nocicep-
tive pain is usually responsive to pharmacologic therapies that target the ascending
and descending pathways at the point of noxious stimuli exposure (e.g., acetamino-
phen, opioids), while neuropathic pain management includes the use of adjuvant
analgesics (e.g., anticonvulsants). However, there is significant variability in indi-
vidual response to analgesics, and choice of therapy should foremost include
patient-specific consideration of balancing efficacy with tolerability, even if discor-
dant with available evidence. Combining analgesics with different mechanisms of
action as a multimodal approach to therapy may result in enhanced analgesia while
limiting dose-related toxicities due to the synergistic properties of the regimen.
Caution should be exercised when considering the use of co-analgesics in pediatric
or older adult patients due to the potential for increased risk of adverse effects.

This chapter will focus on the role of nonopioid and adjuvant analgesics for the
management of acute pain. Table 16.1 summarizes these agents based on formula-
tions, common dosing strategies, and adverse effects.

Nonopioid Analgesics

Acetaminophen

Acetaminophen (APAP) has been used for its analgesic as well as anti-pyretic prop-
erties for decades. The exact mechanism by which APAP acts remains unknown.
Often improperly classified as a nonsteroidal anti-inflammatory drug (NSAID), it
has no clinically significant anti-inflammatory effect at therapeutic doses. It was
previously theorized that APAP acted by inhibiting cyclooxygenase (COX)-1 and
COX-2, much like NSAIDs. However, select animal data implicates the COX-3
enzyme as the likely primary site of inhibition of prostaglandin synthesis, which
affords APAP its analgesic and anti-pyretic properties [7].

When administered orally, immediate-release APAP reaches maximum plasma
concentrations within 1 h in adults and has an oral bioavailability of 85-98%. APAP
is largely metabolized by the liver by the process of conjugation with glucuronide
or sulfate respectively, or through oxidation by the means of Cytochrome P450
(CYP) 2E1. Oxidation by the CYP pathway produces the hepatotoxic metabolite
N-acetyl-p-benzoquinone imine (NAPQI) which is then conjugated with glutathi-
one to produce the non-toxic metabolites cysteine and mercapturic acid. Because of
this preferentially hepatic metabolism, patients with liver damage are exposed to
higher risk of APAP toxicity, particularly due to NAPQI accumulation. In healthy
adults, APAP has a half-life of roughly 2.4 h.
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Table 16.1 Summary of nonopioid and adjuvant analgesics for the management of acute pain

Drug/Therapeutic
class

Formulation(s)

Adult Dosing for Acute Pain

Adverse Effects

Acetaminophen

Oral, rectal, IV

Oral: 500-1000 mg every

6 h as needed

Rectal: 650 mg every 4 to
6h (MAX 6
suppositories/24 h)

IV: <50 kg: 15 mg/kg every
6 hor12.5 mg/kg every 4 h
>50 kg: 1000 mg every 6 h
or 500 mg every 4 h

MAX 1000 mg per dose;
MAX 3000—4000 mg per
day

Common: nausea/
vomiting
Serious: liver failure

NSAIDs

Ketorolac

Oral, IV, IM, IN

Oral: <65 years old: 20 mg
followed by 10 mg every 4
to 6 h as needed, MAX

40 mg/day

>65 years old: 10 mg once
followed by 10 mg every 4
to 6 h as needed, MAX

40 mg/day

IV: <65 years old: 30 mg as
a single dose or 30 mg every
6 h, MAX 120 mg/day

>65 years old: 15 mg as a
single dose or 15 mg every
6 h; MAX 60 mg/day

IM: <65 years old: 60 mg as
a single dose or 30 mg every
6 h; MAX 120 mg/day

>65 years old: 30 mg as a
single dose or 15 mg every
6 h; MAX 60 mg/day

IN: <65 years old: 1 spray
(15.75 mg) in each nostril
(total dose 31.5 mg) every 6
to 8 h; MAX 126 mg/day
Total duration of use of
oral, IV, and/or IM dosing
is not to exceed 5 days

Common: nausea/
vomiting, heartburn,
edema, hypertension,
nasal irritation (IN)
Serious:
gastrointestinal (GI)
bleeding, renal
toxicity,
cardiovascular (CV)
events

Ibuprofen

Oral, IV

Oral: 400-800 mg every
4-6 h as needed

IV: 400 to 800 mg every

6 h as needed, infused over
at least 30 min

MAX 3200 mg/day

Common: nausea/
vomiting, heartburn
Serious: GI bleeding,
renal toxicity, CV
events

(continued)



16 Nonopioid and Adjuvant Analgesics for Acute Pain Management

Table 16.1 (continued)

229

Drug/Therapeutic
class

Formulation(s)

Adult Dosing for Acute Pain

Adverse Effects

Celecoxib

Oral

400 mg once plus one
additional 200 mg dose if
needed on the first day;
maintenance, 200 mg twice
a day as needed

Common: nausea,
diarrhea, hypertension
Serious: GI bleeding,
renal toxicity, CV
events

Anesthetics

Bupivacaine

Parenteral,
multiple
injection types

Dosage varies with
anesthetic procedure, area
to be anesthetized,
vascularity of the tissues,
number of neuronal
segments to be blocked,
depth of anesthesia and
degree of muscle relaxation
required, duration of
anesthesia desired,
individual tolerance, and
physical condition of the
patient

Intrapleural: 10 to 30 mL
bolus of 0.25%, 0.375%, or
0.5% every 4to 8 h
Epidural: continuous
infusion, 6.25 to 18.75 mg/hr.
as a 0.0625% to 0.125%
solution

Common: numbness
Serious: CV events,
mental status changes

Lidocaine

Parenteral,
multiple
injection types

Dosage varies with
anesthetic procedure, area to
be anesthetized, vascularity
of the tissues, number of
neuronal segments to be
blocked, depth of anesthesia
and degree of muscle
relaxation required, duration
of anesthesia desired,
individual tolerance, and
physical condition of the
patient

IV regional block: 10 to

60 mL of a 0.5% solution for
a total dose of 50 to 300 mg,
MAX 4 mg/kg dose, MAX
300 mg total dose

IV infusion: 1.5 mg/kg
followed by 2 mg/kg/h
intraoperatively

Common: numbness
Serious: CV events,
mental status changes

(continued)
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Drug/Therapeutic
class Formulation(s) Adult Dosing for Acute Pain | Adverse Effects
Gabapentinoids
Gabapentin Oral 300 to 1200 mg as 1 dose Common: sedation,
administered 1 to 2 h prior | ataxia, edema, fatigue
to surgery Serious: worsening
Pregabalin Oral 100 or 300 mg mood
preoperatively, or 150 or
300 mg preoperatively
followed by the same dose
12 h later
Ketamine v Preoperative bolus of Serious:
0.5 mg/kg followed by an hallucinations,
infusion at 10 meg/kg/min nightmares,
intraoperatively, with or dissociative symptoms
without a postoperative
infusion at a lower dose
0.1-0.2 mg/kg bolus
followed by 0.1-0.3 mg/kg h
Alpha-2 agonists
Clonidine Oral, Dosage varies based on Adverse effects may
transdermal indication be more prominent
patch, parenteral | Oral: 75-300 mcg/day with oral
Transdermal patch: up to administration vs
300 mcg/day transdermal
Epidural: 30 mcg/h. and Common: sedation,
titrate as required for pain dry mouth, dizziness,
relief, limited experience drowsiness, fatigue,
with dose >40 mcg/h. headache
Intrathecal: 75-950 mcg/day | Epidural: hypotension,
orthostatic
hypotension
Dexmedetomidine v Perioperative bolus dose of | Hypotension,
0.5-1 mcg/kg, with or bradycardia, systolic
without continuous hypertension,
infusion of 0.5-2 mcg/kg tachycardia,
per hour respiratory

depression, agitation,
nausea, constipation

Adapted from references [5, 12, 19, 26, 27, 39—41]

The efficacy of APAP for perioperative pain management has been demonstrated
in studies involving orthopedic surgeries, and use as a component of multimodal
analgesia may reduce postoperative opioid requirements [8]. When used to treat
acute postoperative pain, there is evidence to suggest that a single 500 mg—1000 mg
dose of intravenous (IV) APAP is associated with roughly 4 h of pain relief [9]. The
buccal formulation of APAP has also shown to be non-inferior to IV APAP for the
treatment of acute traumatic pain at as low as 125 mg per dose [10]. Use of oral
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APAP for acute postoperative pain is associated with better outcomes when used
adjunctively to a nonsteroidal anti-inflammatory drug (NSAID). This multi-drug
approach has proven to be more efficacious than either 1000 mg oral APAP or
400 mg oral ibuprofen alone [11]. For the management of acute low back pain, there
was no difference between scheduled or as-needed APAP compared to placebo with
regard to pain, function, or risk of adverse effects after 4 weeks of treatment [12].

The maximum daily dose of APAP is 4000 mg/day in the absence of hepatic or
renal disease or concomitant drugs or substances (e.g., alcohol) that can increase the
risk of hepatic injury. The use of APAP should be limited to less than 2000 mg/day
in hepatic disease, and liver function should be monitored closely. The maximum
single dose recommended for the management of mild to moderate pain is 1000 mg.
Due to the notably high bioavailability of APAP, there is no recommended dose
adjustment when converting from an oral dose to an IV dose.

APAP is generally regarded as a safe drug. When taken by healthy adults within
therapeutic doses, adverse effects may include a mild and reversible elevation in
liver function tests. Patients may also experience nausea, vomiting, or pruritus,
although such occurrences are seldom noted. At higher doses, hepatotoxicity
becomes a concern leading to risk of death, and acute overdoses can be treated with
N-acetylcysteine and hemodialysis.

Non-Steroidal Anti-Inflammatory Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) are agents which produce an anti-
inflammatory, anti-pyretic, and analgesic effect without steroidal activity. They
have become a mainstay of pain therapy due to their wide availability in multiple
formulations and dosages. The mechanism of action for NSAIDs is decreased pro-
duction of prostaglandins through the reversible inhibition of the COX enzymes.
There are various subclasses of NSAIDs, and various drugs within those subclasses,
with a notable spectrum of COX selectivity. There are some agents which broadly
act on both COX-1 and COX-2, and other agents which tend to favor COX-2.
Although the agents seem to implicate little-cross tolerance, there is no evidence to
suggest that one agent is better than the other for the purposes of analgesia [13].

The most common concerns that arise related to the use of NSAIDs are the
decreased protection of the gastrointestinal (GI) lining, as well as the increased
cardiovascular (CV) risk due to the inhibition of prostaglandins produced by the
inhibition of COX-2. Those NSAIDs which preferentially inhibit COX-2 are
designed to have a lower risk of GI adverse events, yet they can have a significantly
higher risk of CV complications. Another concern with these agents is the risk of
renal impairment due to the decreased prostaglandin-induced vasodilation of the
afferent arterioles of the kidney, causing renal hypo-perfusion. Thus, NSAIDs
should be avoided in patients with significant renal impairment. Other adverse
effects noted across the class include nausea, vomiting, and increased risk of bleed-
ing, particularly when used concomitantly with serotonergic agents.
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Ketorolac

Ketorolac is an acetic acid derivative which has been used for various types of acute
pain and is available in oral, IV, intramuscular (IM), rectal, subcutaneous, ophthal-
mic, and intranasal (IN) formulations. It reaches maximal plasma concentrations
about 30-60 min after oral, subcutaneous, rectal or IM administration, and has a
100% oral bioavailability [14]. Intramuscular ketorolac has been studied at doses of
10, 30, and 60 mg, with significant evidence that all of these doses provide acute
pain relief when compared to placebo. Oral ketorolac was studied at doses of 5, 10,
and 20 mg with similar evidence for analgesia. There is no evidence to support sig-
nificant differences in analgesia between the oral and IM formulations of ketorolac
along the dose ranges noted [15]. Another study evaluated IV ketorolac 30 mg
(15 mg in patients aged greater than 65) post-lumbar decompressions surgery and
found that ketorolac significantly decreased pain scores on a visual analogue scale
compared to placebo at 0, 4, 8, 12, and 16 h post-surgery [16]. There is also data to
suggest that when used preoperatively, ketorolac can significantly reduce postopera-
tive pain intensity. In a meta-analysis of 13 randomized, controlled trials, it was
found that a perioperative (either preoperative or intra-operative) I'V dose of ketoro-
lac 60 mg was associated with significant postoperative pain relief as well as a
reduction in postoperative nausea and vomiting, although there was no statistical
significance for the 30 mg dose [17].

Ketorolac is the first NSAID to be developed into an intranasal (IN) formulation,
having similar pharmacokinetics to oral, IM, and IV formulations. The IN formula-
tion has also shown promising analgesic efficacy when used postoperatively in pro-
cedures ranging from major abdominal/orthopedic surgery to minor molar extractions.
In a meta-analysis of four studies, it was shown that a single 31.5 mg dose of IN
ketorolac provided significant pain relief at 6 h, lasting as long as 48 h [18].

The safety profile for ketorolac differs slightly from that of other NSAIDs. The
increased risk of GI bleeding and hemorrhage indicates the avoidance of ketorolac
peri-operatively, and further mandates that clinicians exercise caution when using
ketorolac postoperatively, particularly in hemodynamically unstable patients. Since
ketorolac and its metabolites are primarily excreted through the kidney, clinicians
must be wary of changes in a patient’s renal function, and adjust the use of ketorolac
accordingly. The administration of ketorolac should be restricted to a maximum of
5 days at a time. This principle holds true when administering the IM, IV, or oral
formulation, or any combination of these formulations [19].

Ibuprofen

Along the spectrum of COX selectivity, ibuprofen seems to inhibit COX-1 at a rate
of 2.5 times that of COX-2. In theory, it is more likely to be associated with GI
concerns than with CV ones; however, there is evidence that ibuprofen confers simi-
lar CV risks in comparison to COX-2 selective NSAIDs [20]. Doses of IV ibuprofen
that are commonly utilized for the treatment of acute postoperative pain include 400
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or 800 mg, infused over 30 min, although there is evidence to suggest that doses as
low as 100 and 200 mg can significantly decrease postoperative pain [21].

Ibuprofen has been evaluated as an opioid-sparing agent, and when studied for its
ability to decrease postoperative patient-controlled morphine use, patients adminis-
tered 800 mg of IV ibuprofen every 6 h following abdominal or orthopedic surgery
used less than half the amount of morphine within the first 24 postoperative hours,
compared to the placebo group. In this same study, it was found that patients receiv-
ing ibuprofen experienced a twofold reduction in pain upon movement, and a near
four-fold reduction in pain during rest [22]. There is also some data suggesting that
preemptive analgesia with preoperative 800 mg I'V Ibuprofen resulted in a significant
reduction in postoperative pain scores in the first 6 to 28 postoperative hours [23].

Ibuprofen can be considered as part of a multimodal approach for analgesia. This
can be useful, not only from the perspective of increased analgesia, but also decreased
cost, as well as minimizing adverse events. In a systematic review, a combination of
400 mg of ibuprofen and 1000 mg of APAP was compared to each respective agent
alone, and was found to be significantly more effective as a combination. Further,
while two of the studies showed no difference in adverse events between the treat-
ment groups, one study found evidence that the combination of ibuprofen and APAP
resulted in less adverse events compared to ibuprofen monotherapy [24].

Celecoxib

Celecoxib is a selective inhibitor of COX-2 which can produce comparable analge-
sia to nonselective NSAIDs with less GI-related complications and is less likely to
precipitate bleeding through inhibition of platelet aggregation. However, celecoxib
use has been associated with major CV events and should be used cautiously in
patients with cardiac comorbidities.

In a meta-analysis studying the effects of a celecoxib on acute pain, both a
200 mg and a 400 mg oral dose of celecoxib resulted in significant pain reduction in
both dental and postsurgical pain over a period of 4-6 h. The 400 mg dose was
found to be significantly more effective than the 200 mg dose, with comparable
efficacy to a 400 mg dose of ibuprofen [25].

Adjuvant Analgesics

Local Anesthetics

The local anesthetics are those agents which, by virtue of their formulation or chemi-
cal composition, are not systemically absorbed to any clinically relevant degree;
their effect is intended to be exerted only on the area to which they are applied or
injected. As anesthetics, they produce a numbing effect, decreasing sensation in
areas of contact. Bupivacaine and lidocaine are two commonly used local anesthetics
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that have similar structures and function and are often used for the treatment of acute
pain. Both of these agents act by reversibly inhibiting sodium channels of the neu-
rons involved in the pain pathway, stopping depolarization and intercepting the tran-
sition of the painful impulse. The sensations affected by these agents happen in a
generally stepwise fashion. First, sensation to pain decreases, followed by tempera-
ture, touch, proprioception (self-spatial perception), and skeletal muscle tone [26].
At clinically accepted doses for treating pain, there is very little concern for sys-
temic absorption of either lidocaine or bupivacaine. However, at higher doses, systemic
absorption increases the risk of CNS and CV adverse effects. Local anesthetics can
inhibit neural impulsivity in the CNS leading to CNS depression, as well as in the heart
sinuses and cardiac myocytes leading to decreased cardiac excitability and contractil-
ity. For this reason, it is imperative that proper doses are administered using the lowest
necessary dose, and that inadvertent intravascular administration be avoided [27].
Further, when injecting a patient with a local anesthetic, the clinician should carefully
monitor the patient’s cardiac, respiratory, and neurological vital signs for any changes.

Lidocaine

Lidocaine is an amide anesthetic that works locally. Large volumes for injection can
often be found formulated with epinephrine, in order to vasoconstrict the blood ves-
sels around the site of injection, thereby limiting the clearance of lidocaine from the
injection site. When used in normal healthy adults, lidocaine doses of no greater
than 7 mg/kg of body weight should be injected (with a 500 mg ceiling). When
formulated with epinephrine, the recommendation decreases to 4.5 mg/kg of body
weight (with a 300 mg ceiling.) If administered through intravenous local routes,
the dose should not exceed 4 mg/kg [26]. Depending on the procedure and the loca-
tion of administration, there are various recommended concentrations of lidocaine
used, as well as various lengths of infusions.

There is some data to indicate that postoperative use of a lidocaine patch resulted
in less pain upon movement, as well as its effectiveness in treating acute pain post-
laparoscopic surgery. However, other studies have demonstrated a lack of efficacy of
the patch post total knee arthroplasty, and most data regarding its efficacy is outdated
[28]. A recent meta-analysis of five studies regarding the use of the lidocaine 5% patch
for acute pain management found no significant benefit over placebo in the decrease
of opioid consumption, postoperative pain intensity, or length of hospital stay [29]. A
similar result was found in a randomized, controlled trial analyzing the use of lido-
caine 5% patch for treatment of acute pain following robotic cardiac surgery [30].

Bupivacaine
Similar to lidocaine, bupivacaine is an amide-based local anesthetic. However,

unlike lidocaine, it is only available in the form of an injection, which can also be
formulated with epinephrine. Bupivacaine has a relatively long half-life (2.7 h)
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when compared to other local anesthetics [27]. Newer formulations of bupivacaine
have emerged with liposomal encapsulations in order to further increase its duration
of action. In the liposomal formulations, plasma concentrations have been noted
after 72 h [31]. Bupivacaine has been used for nerve blocks, infiltration anesthesia,
as well as epidurals and caudal anesthesia. An additional benefit to the use of bupi-
vacaine is its selectivity to sensory neurons over motor neurons, making it an excel-
lent regional anesthetic agent in select settings (e.g., obstetrics) [32]. Bupivacaine
doses vary and are dependent on the route of administration and clinical indication.
In post-thoracotomy patients, intrapleural bupivacaine was shown to be signifi-
cantly more effective at decreasing pain than intrapleural morphine, as well as sig-
nificantly more effective at decreasing the need for additional opioids [33]. When
used for postoperative pain management following total knee replacement, liposo-
mal bupivacaine demonstrated decreased pain scores, as well as decreased need for
medications for breakthrough pain, and shortened hospital stay [34]. As compared
to lidocaine, bupivacaine showed greater efficacy in decreasing postoperative naso-
pharyngeal pain [35]. Bupivacaine has also demonstrated analgesic efficacy in the
setting of cholecystectomy [36], breast surgery [37], and thyroidectomy [32]. In
comparing the clinical differences of liposomal bupivacaine to continuously infused
intraperitoneal bupivacaine, most studies show no significant benefit to the liposo-
mal formulation, or at least none which justify the difference in cost [31, 38].

Anticonvulsants: Gabapentinoids

Anticonvulsants exert an analgesic effect by reducing neuronal hyperexcitability
within the CNS through various mechanisms. These agents are often utilized in the
setting of neuropathic pain and migraine prophylaxis and are increasingly imple-
mented as part of a multimodal approach in the perioperative setting for their
opioid-sparing effects. Specifically, gabapentin and pregabalin have been studied in
the setting of acute pain management and have both been found to be effective for
reducing pain intensity as well as opioid requirements when administered as a pre-
operative dose (e.g., 600 or 1200 mg of gabapentin or 150 or 300 mg of pregabalin,
administered 1-2 h preoperatively). Select trials also found postoperative dosing
(e.g., gabapentin 600 mg as a single or in multiple doses and pregabalin 150 or
300 mg after 12 h) to be effective [5].

In a meta-analysis of randomized controlled trials of patients undergoing elective
primary total knee arthroplasty, no difference in pain scores was found at 12, 24, 48,
or 72 h following the surgical procedure for neither gabapentin nor pregabalin com-
pared to placebo, although a small reduction in cumulative opioid consumption was
observed at 48 h [39]. Although there is conflicting evidence with regard to the use of
gabapentinoids for perioperative pain, the use of these drugs has been supported by
practice guidelines, particularly for patients undergoing major surgery [5]. There are
few differences between gabapentin and pregabalin with the exception of decreasing
bioavailability with increasing oral doses of gabapentin due to saturable absorption.
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Both medications are only available in oral dosage forms and require dose adjustment
in the setting of renal impairment. The potential for CNS-related adverse effects such
as dizziness and sedation should be considered before initiating therapy.

Ketamine

The N-methyl-D-aspartate (NMDA) receptor has been implicated in playing an important
role in inflammation and central sensitization which could lead to abnormal pain
sensations (e.g., hyperalgesia). Medications that block this receptor include ketamine,
dextromethorphan, memantine, and amantadine. These drugs have been studied for
neuropathic pain states with inconclusive evidence to support their use [40]. Perioperative
use of ketamine at varying doses (e.g., boluses up to 2 mg/kg and infusions up to 2 mg/
kg/h) and routes of administration has been associated with decreased pain scores,
reduced analgesic use, and decreased risk of persistent postsurgical pain [5].

Ketamine may be useful for acute pain management in highly opioid-tolerant
patients or those who have difficulty tolerating opioids. The adverse effect profile of
ketamine includes the risk of hallucinations, nightmares, and dissociative symp-
toms; therefore, due to the narrow therapeutic index, use should be reserved for
clinicians with experience in its use.

Alpha-2 Agonists

Clonidine

Clonidine is a centrally acting, selective alpha-2 adrenergic receptor agonist, and in
clinical practice it is primarily used for the management of hypertension but also
has established utility in the management of acute pain during the perioperative
period, treatment and prevention of iatrogenic opioid abstinence syndrome, seda-
tion, and chronic pain [41-43]. Clonidine is a highly lipid soluble compound, and
therefore is able to cross the blood—brain barrier into the cerebrospinal fluid and
produce a central analgesic effect. Clonidine reaches approximately 50% of total
plasma concentration in the cerebrospinal fluid. With regard to its elimination,
clonidine is eliminated in urine in the unchanged form. Oral bioavailability of cloni-
dine is about 70 to 80% and it is rapidly absorbed within 30 min after administra-
tion. Peak plasma clonidine levels are attained in approximately 1-3 h.

It is important to note that after intravenous administration of clonidine it follows
a biphasic disposition with a distribution half-life of about 20 min and elimination
half-life of about 12—16 h (elimination half-life is severely prolonged in patients who
have a significant renal impairment). Clonidine has been utilized in intravenous,
epidural, intrathecal, oral, and transdermal routes of administration in the management
of acute pain. It has been demonstrated that systemic administration of clonidine in
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the postoperative period has led to lower morphine requirements and/or delayed time
to morphine administration, as well as reduced overall pain scores [41]. Clonidine
has also been utilized either alone or as an adjunct to local anesthetics or morphine
in intrathecal anesthesia. Intrathecal use of clonidine alone or in conjunction with
local anesthetics agents was shown to be effective; however, intrathecal administra-
tion of clonidine with morphine resulted in mixed outcomes. Review of available
literature has also demonstrated that epidural administration of clonidine requires
further investigation [41]. If clonidine is used for the management of acute pain, it is
very important to monitor patients for the development of hypotension and brady-
cardia, as these are the most common adverse effects associated with the use of
alpha-2 agonists. Abrupt discontinuation of clonidine should be avoided as it can
lead to the rebound hypertension and agitation. When a decision to discontinue
clonidine is made, it is recommended to gradually taper the medication off.

Dexmedetomidine

Dexmedetomidine is also a centrally active, selective alpha-2 adrenergic receptor
agonist; however, compared to clonidine, dexmedetomidine has about eight times
higher affinity to the alpha-2 adrenergic receptors [41]. Dexmedetomidine is
currently approved for short-term sedation of intubated adults and surgical sedation
of nonintubated patients. Dexmedetomidine has also been utilized in the manage-
ment of treatment and prevention of iatrogenic opioid abstinence syndrome, agita-
tion, delirium, and pain [41, 42, 44]. Dexmedetomidine crosses the blood—brain
barrier and reaches about 10% of the plasma concentration in the cerebrospinal fluid.

Dexmedetomidine is primarily excreted by the kidneys and has a half-life of
approximately 2 h. Dexmedetomidine has not been evaluated in the literature as
extensively as clonidine for pain management, but it has been established that dex-
medetomidine can provide opioid-sparing qualities [41]. When used as part of the
multimodal analgesia in postoperative patients, dexmedetomidine use may help to
reduce opioid use but not necessarily lower overall pain scores. It is not recom-
mended to use dexmedetomidine as a single mode of analgesia [41]. If dexmedeto-
midine used, hemodynamic parameters must be monitored. Once dexmedetomidine
can be discontinued; a wean over 12-24 h is usually recommended.

Approaches to Transitions of Care

Appropriate communication and coordination with the care team is important for patients
requiring management of acute pain upon discharge. Patients should be educated on
expectations related to recovery and how to safely manage their analgesic regimen to
optimize pain relief and ability to return to usual activity. Detailed medication reconcili-
ation should be performed to avoid potential duplications in therapy and to ensure the
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patient’s understanding on how to properly administer medications at home. Another
component to consider at the time of discharge is patient accessibility to the pharmacy
and the patient’s ability to afford the prescribed medications. Certain medications might
not always be available for immediate pick up at the local pharmacy and special order
might need to be placed, which might delay the time the patient will receive prescribed
regimen at home. Patient-specific insurance coverage and specific medication formulary
should also be taken into consideration, and certain medications might require prior
authorization. All members of the healthcare team should be involved in safely and effi-
ciently transitioning the patient from the inpatient to the ambulatory setting.

Summary

The approach to acute pain management should be individualized and should inte-
grate the use of multimodal analgesia whenever possible. Nonopioid and adjuvant
analgesics can be used in combination with opioid therapy to minimize adverse
effects and facilitate achievement of therapeutic goals that are appropriate for the
patient and the clinical scenario. Patient and caregiver education and appropriate
communication and coordination of care can have an important role in ensuring safe
and effective acute pain management.

Key Points

* Drug therapy is often the mainstay of acute pain management, and clinicians
should consider the following before initiating analgesics: pain etiology and
duration, patient age, comorbidities, potential for adverse outcomes, potential
drug interactions, adherence, complexity of the regimen, costs, risks for misuse,
abuse, or intentional or unintentional overdose, and patient knowledge of risks of
treatment and nonpharmacologic alternatives.

* Nonopioid and adjuvant analgesics can be used in combination with opioid ther-
apy to minimize adverse effects and facilitate achievement of therapeutic goals
that are appropriate for the patient and the clinical scenario.

* There is significant variability in individual response to analgesics, and choice of
therapy should foremost include patient-specific consideration of balancing effi-
cacy with tolerability, even if discordant with available evidence.

 Individualized patient education can have several benefits for the management of
acute pain, particularly in the perioperative setting, by potentially minimizing the
use of high risk medications and reducing length of hospital stay.

* In patients transitioning from the inpatient to the ambulatory setting, appropriate
communication and coordination with the care team is important for patients
requiring management of acute pain upon discharge to optimize analgesia and
return to usual activity.
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Chapter 17

Hospitalist Management of Injectable Drugs
of Abuse

Kevin Conrad and Taylor Austin

Heroin in America Today

Incidence

Heroin use in America is increasing at an alarming rate across all age groups, demo-
graphics, and income levels. Some of the greatest increases have occurred in groups
with historically low rates of heroin use: women and those with higher incomes.
According to national surveillance data, there was a 145% increase in heroin use
from 2007 to 2014 and a 286% increase in heroin related deaths from 2002 to 2013
[1, 2]. The prevalence of heroin use is likely even higher than the reported figures
because the surveys depend on self-reporting. In 2013, an estimated 4.8 million
people in the United States abused heroin at some point in their lives and 289,000
people reported use in the last month [3].

How Did We Get Here?

Heroin (diacetylmorphine) was the trade name of a drug originally developed by
Bayer in 1898 as a cough suppressant for people with severe lung disease [4]. Soon
after it was introduced, its addictive potential was discovered and by 1920, the
Dangerous Drugs Act completely banned the use of heroin for any purpose [5].
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Today, heroin is an illegal opioid drug of abuse that is synthesized from mor-
phine, which is a naturally occurring substance found in the opium poppy plant.
Pure heroin, mostly from South America and Southeast Asia, is a white powder
with a bitter taste that can be snorted or smoked. Dealers often maximize their
profits by mixing additives that produce a variation in colors from white to dark
brown powders [5, 6]. “Black tar” heroin is either sticky or hard like coal and is
mostly produced in Mexico. The black color is due to crude processing methods
that leave many impurities. This type of heroin is usually dissolved and injected
into veins, muscles, or under the skin [6].

Historically, heroin users tended to be young men in their mid-teens, whose first
opioid drug exposure was heroin. Whites and ethnic groups had equal proportions
of use. This demographic has dramatically shifted with the rise in current new users
more likely to be white, to be older, to live in nonurban areas, and to have previously
abused prescription opioids. Interestingly, some of the greatest increases in use have
been seen in female and middle-class populations [7].

The resurgence of heroin use can be blamed in part by the increase of opioid
prescriptions. In the 1990s, physicians were encouraged to increase the use of pain
medications, leading to non-therapeutic opioid prescriptions for white, middle
class, nonurban patients who frequented the doctor. For those who became addicted
to prescription opioid drugs, heroin was often cheaper and easier to obtain. Heroin
is also usually stronger and easier to use intravenously; opioid pills are more diffi-
cult to convert into an injectable solution [7].

Initiating Recovery: The Hospitalists Role

Using the Biopsychosocial Model for the Treatment of Addiction

Recovery and treatment can and should begin during a Hospitalization. This can be
seen a learning moment and an opportunity to initiate a lengthy process. Resources
are often limited as many patients are often underinsured. It may be beneficial to
develop partnerships with community clinics. Within an individual group a leader
may be selected to lead this initiative. It is important to understand the basic tenets
and barriers in treating addiction.

The American Psychiatric Association stresses that psychosocial treatments are
essential in treating opioid use disorder. They recommend community reinforce-
ment approach whereby patients find activities in their environment that are pleasur-
able when sober. It encourages rewarding community involvement and family or
friend involvement as positive reinforcement [8]. While a patient is going through
treatment with medically assisted recovery, the concept of “recovery capital” is an
important predictor of success in quitting. Recovery capital includes personal bio-
psychosocial resources that patient can use during their recovery journey such as:
stable and supportive relationships (social capital), suitable housing (physical
capital), skills, physical and mental health, employment (human capital), and con-
structive values, beliefs, and attitudes (cultural capital) [9, 10].



17 Hospitalist Management of Injectable Drugs of Abuse 245

Despite guidelines and recommended treatment strategies that exist, political barri-
ers still remain. Only approximately 21% of patients with opioid dependence are treated
in the United States, compared to 50% in Europe. Some of these barriers include cost of
maintenance treatment, lack of availability in many areas, and insurance coverage [11].

Homelessness

Success in treating the homeless population has been demonstrated with Standard
Case Management (SCM). SCM is led by a case manager that focuses on the coor-
dination of services for homeless patients. The only systematic review to analyze
different models of case management in homeless populations concluded that SCM
is the most effective case management model for homeless people with substance
use disorder over other models of case management like intensive case management,
assertive community treatment, and critical time interventions. SCM in this popula-
tion has also been shown to be significantly more effective than referral to commu-
nity services in reducing alcohol and drug use in homeless substance users [12].

Behavioral Contracts

Behavioral contracts, also known as contingency management, are tools where the
patient is incentivized to maintain a sober lifestyle. Patients receive incentives or
rewards for meeting specific behavioral goals (such as verified abstinence), and this
method of achieving sobriety has consistently proven effective in managing sub-
stance use with current and prior reviews reporting an 86 and 88% efficacy rate,
respectively [13]. This empirical support has led to the adoption of behavioral con-
tracts for intensive outpatient treatment for illicit drug disorders within the US
Veteran Administration hospital system [14]. For opioid-dependent populations,
behavioral contracts are used specifically in some methadone clinics; the patient is
allowed to have their methadone dose only if their urine sample is drug-free [13].

Psychiatric Management

Up to 30% of intravenous drug abusers have a psychiatric co-morbidity [15]. People
with psychiatric disorders are also more likely to use drugs as a method of self-
medication. Psychiatric disorders can complicate treatment and create risk of
relapse; therefore, appropriate psychiatric management is warranted. Patients
admitted to the hospital should be screened with a detailed mental status examina-
tion prior to and after beginning agonist or antagonist treatment. Suicidal ideation
and behavior should always be screened for, as actively suicidal patients are not
good candidates for any opioid treatment [16].
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Inpatient Management of Withdrawal

Heroin withdrawal usually occurs within 12 h of the last use, peaks at 24—48 h,
and subsides over 3—5 days. Symptoms of withdrawal are not usually life threat-
ening and include muscle aches, increased tearing, runny nose, dilated pupils,
piloerection, agitation, anxiety, insomnia, sweating, yawning, abdominal cramp-
ing, nausea, vomiting, diarrhea. Precipitated withdrawal, whereby the adminis-
tration of an opioid antagonist such as naloxone or a partial antagonist like
buprenorphine displaces the agonist opioid from the mu receptor, can be more
severe [16]. A baseline assessment of opioid withdrawal should be measured
with a standardized tool such as the Clinical Opioid Withdrawal Scale (COWS)
(Fig. 17.1).

Management of opioid withdrawal can be completed in both outpatient and inpa-
tient settings. Although there is a lack of evidence that inpatient management is
safer, inpatient treatment has higher rates of completion. It is recommended that
pregnant women do not undergo opioid withdrawal and instead begin a methadone
maintenance treatment as withdrawal can induce miscarriage or premature labor. It
is difficult to assess whether the opioid withdrawal, opioid use, or co-occurring use
of other drugs contributes to the obstetrical complications associated with opioid
use in pregnancy such as preeclampsia, miscarriage, premature delivery, fetal
growth restriction, and fetal death [16].

There are two main strategies in treatment of opioid withdrawal. The first
strategy includes providing gradually tapered doses of opioid agonists such as
methadone or buprenorphine. This has been proven to be more effective in
patient retention and abstinence. Methadone tapers of 20-30 mg per day gener-
ally are completed in 6-10 days. Buprenorphine is not specifically US FDA-
approved for withdrawal management but is still widely used for this indication.
Since buprenorphine is a partial opioid antagonist, it is important not to begin
this medication until the patient begins experiencing opioid withdrawal to avoid
precipitated withdrawal. Buprenorphine is started at 4—16 mg per day, and tapers
can be brief (3 days) or as long as 30 days or more as guided by patient response
[16]. A recent Cochrane review found that at fixed medium or high doses,
buprenorphine and methadone have no difference in treatment retention but at
flexible doses, which is usually standard in patient care, methadone retains more
patients [17].

The concern for methadone dependence, the long methadone withdrawal
course, and government restrictions on methadone prescriptions led to the use of
clonidine as a way to reduce symptoms of withdrawal [18]. Clonidine, an alpha-2
adrenergic agonist, acts centrally to decrease noradrenergic hyperactivity.
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Clinical Opiate Withdrawal Scale

247

For each item, circle the number that best describes the patient’s signs or symptom. Rate on just
the apparent relationship to opiate withdrawal. For example, if heart rate is increased because
the patient was jogging just prior to assessment, the increase pulse rate would not add to the

score.

Patient’s Name:
/ /

Reason for this
assessment

Date and Time

Resting Pulse Rate:
beats/minute
Measured after patient is sitting or lying for
one minute

0 pulse rate 80 or below

1 pulse rate 81-100
2 pulse rate 101-120
4 pulse rate greater than 120

Gl Upset: over last ¥z hour

0 no Gl symptoms

1 stomach cramps

2 nausea or loose stool

3 vomiting or diarrhea

5 Multiple episodes of diarrhea or
vomiting

Sweating: over past ¥z hour not accounted
for by room temperature or patient activity.
0 no report of chills or flushing

1 subjective report of chills or flushing

2 flushed or observable moistness on face
3 beads of sweat on brow or face

4 sweat streaming off face

Tremor observation of outstretched hands
0 No tremor

1 tremor can be felt, but not observed

2 slight tremor observable

4 gross tremor or muscle twitching

Restlessness Observation during assessment
0 able to sit still

1 reports difficulty sitting still, but is able to

do so

3 frequent shifting or extraneous movements
of legs/arms

Yawning Observation during assessment
0 no yawning

1 yawning once or twice during
assessment

2 yawning three or more times during
assessment

Fig. 17.1 The clinical opioid withdrawal scale (COWS). California Society of Addiction
Medicine. 2008. Guidelines for Physicians Working in California Opioid Treatment Programs.
Score: 5-12 = mild; 13-24 = moderate; 25-36 = moderately severe; more than 36 = severe

withdrawal
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5 Unable to sit still for more than a few 4 yawning several times/minute
seconds

Pupil size Anxiety or Irritability

0 pupils pinned or normal size for room light 0 none

1 pupils possibly larger than normal for 1 patient reports increasing irritability or
room light anxiousness

2 pupils moderately dilated 2 patient obviously irritable anxious

5 pupils so dilated that only the rim of the 4 patient so irritable or anxious that

iris is visible participation in the assessment is difficult
Bone or Joint aches If patient was having Gooseflesh skin

pain previously, only the additional 0 skin is smooth

component attributed to opiates withdrawal 3 piloerrection of skin can be felt or hairs
is scored standing up on arms

0 not present 5 prominent piloerrection

1 mild diffuse discomfort

2 patient reports severe diffuse aching of
joints/ muscles

4 patient is rubbing joints or muscles and is
unable to sit still because of discomfort

Runny nose or tearing Not accounted for

by cold symptoms or allergies
Total Score
0 not present

1 nasal stuffiness or unusually moist eyes The total score is the sum of all 11 items
2 nose running or tearing Initials of person
4 nose constantly running or tears streaming
down cheeks completing Assessment:

Fig. 17.1 (continued)

Clonidine can be given at doses 0.1-0.3 mg every 6—8 h, with a maximum dose
of 1.2 mg daily. Patients must be monitored for hypotension. Adjunctive
medications used to treat symptoms include benzodiazepines for anxiety,
loperamide or bismuth-salicylate for diarrhea, acetaminophen or NSAIDs for
pain, and ondansetron for nausea [16]. Guanfacine and lofexidine are medications
similar to clonidine, which are off-label alternative with fewer side effects.
There is enough evidence to support that clonidine is more effective than placebo
in managing withdrawal from heroin. When compared to methadone treatment,
clonidine has more hypotensive or adverse effects but the duration of treatment
is significantly shorter than methadone tapers. There is not enough evidence to
compare overall effectiveness of reducing doses of methadone with alpha-2
adrenergic agonists [18].
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Anesthesia-assisted opioid withdrawal using large doses of naloxone to
precipitate withdrawal under anesthesia is no longer recommended due to the high
potential for severe pulmonary edema and cardiac arrest and death [19].

Hospital Violence

Violence Against Healthcare Providers

Disruptive behavior is common during withdrawal from opioids. Aggression and/or
violence can stem from delirium, anxiety, or anger about being in a closed setting
without access to usual amounts of narcotics. Many of these patients have comorbid
psychiatric disease that impairs their insight and judgment.

Hospital violence against healthcare providers is a real issue that is underreported,
persistent, and pervasive. Nurses have the highest rates of verbal and physical
assaults, but only 30% report incidents of workplace violence for fear of retribution
from supervisors, legal involvement, and complacency of violence as a normal
occurrence within the hospital [20]. From 1993 through 2001, violence against phy-
sicians occurred at a rate of 10.1 per 1000 workers [21]. In one study, 89% of assaults
against physicians were carried out by patients, 9% by patient’s family members,
and 2% by patients’ friends [22]. Rates of workplace violence against physicians is
highest in psychiatric settings with one review showing that the annual incidence of
verbal conflict in a psychiatric hospital was 99% and physical assault was 70% [23].

Violence due to the opioid epidemic is now one of the top three security issues
facing many hospitals in America [24]. It has been a challenge to develop systems
that respect the vulnerability of these patients but at the same time provides safety
for the providers. A visibly increased security presence at all levels from admission
to the medical unit to discharge has been advocated as a means to improve hospital
security. Dedicated chemical dependency wards, de-escalation programs, and ongo-
ing staff training at larger hospitals have also been utilized [24].

Drug Dealing in the Hospital

The use of heroin within the hospital is also a rising problem for hospitalists. There has
been a rise in heroin users admitted to hospital medicine services, who then proceed to
inject drugs during their stay. Also, drug dealing within the hospital setting is becoming
more common, as drug dealers enter the hospital to supply illicit substances to patients
[25]. This is a serious security issue, as it is difficult for staff to recognize who friends
and family are versus who enters to deal. The issue of patient confidentiality also arises,
if the decision is made to report the drug dealer to police. Hospital medicine in conjunc-
tion with nursing, local law enforcement and hospital security and legal representatives
should formalize plans to deal with this issue. This may include security rounds,
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dedicated units, and visitor screening. The need for providing a healing environment in
the hospital should not prevent proper security measures to be undertaken.

Infections

Local Infections

Skin and soft-tissue infections are common and are usually caused by the patient’s
commensal flora. Risk factors for local infections include using dirty needles, failing to
clean the skin before injection, being positive for HIV, “booting” (repeatedly flushing
and pulling back during injection), and using saliva. Heroin users have reported chew-
ing up tablets to form a solution to inject, or even licking the needle before injection.
Some users who lack viable veins resort to “skin popping” (subcutaneous or intramus-
cular injection), which is associated with higher rates of soft-tissue infection than intra-
venous drug use alone. Organisms responsible for bacterial infections in drug users
include Staphylococcus aureus (including community-associated MRS A, Streptococcus
species, groups A, C, and G; Streptococcus anginosus, Pseudomonas aeruginosa,
gram-negative bacteria, oral anaerobes, and Mycobacterium tuberculosis.

Abscesses in this patient population have been mistaken for spider bites.
Community-associated MRSA should be considered in a patient with a history of
injection drug use and abscesses, especially if they are complicated. Osteomyelitis
in uncommon places such as sternoclavicular and sacroiliac joints can be caused by
injecting into the jugular vein or femoral vein. Such infections can be polymicrobial
or anaerobic, especially if saliva contaminated the drug equipment. Femoral vein
injection specifically increases the risk for gram-negative flora complications.

Clostridial infections are uniquely associated with black-tar heroin use. Injection
of black-tar heroin into the soft tissues causes necrosis, which creates an anaerobic
environment where clostridial microbes flourish. In these patients, tetanus immuni-
zation status should be determined. Toxin-mediated disease such as botulism can
present with slurred speech and can be mistaken for intoxication [26]. IV drug use
is now the most common etiology for botulism in the UK with steady diagnosis rate
increases seen in America as well [27, 28].

Spinal Cord Infections

Spinal epidural abscesses occur in heroin users when bacteria are usually seeded
hematogenously from unsterile injection technique or by soft-tissue infections.
The location of the spinal abscess may correlate with the location of drug injection,
with cervical and lumbar spine more likely to be affected by upper and lower
extremity locations of injection, respectively. Among IV drug users, Staphylococcus
aureus and Pseudomonas aeruginosa are the most common pathogens.

A high degree of suspicion for a spinal abscess is needed as fever is only found
in 50% of patients and back tenderness is not always present. Other manifestations
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of epidural abscesses include motor weakness, radiculopathy, bladder and bowel
dysfunction, and atypical signs such as sudden paralysis, abdominal pain, and head-
ache can also be present [29]. The average time to diagnosis is a month but can take
up to six months in some cases, hindering effective management and treatment [30].
As the prognosis depends on the timeliness of its diagnosis, many heroin abusers are
at substantial risk of neurological deficits or death due to avoidance or delay of
medical care.

Serum C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) are
almost always elevated and leukocytosis is reported in 60—80% of patients. Blood
cultures should be obtained to determine antibiotic sensitivities but usually only
reveal an organism in 50% of cases. MRI has a greater than 90% sensitivity and
specificity for localizing the abscess. If MRI is positive, biopsy should be performed
to direct antibiotic management [29]. Surgery should be considered in patients with
significant bone involvement, neurological deficits, sepsis with clinical toxicity
unresponsive to antibiotics, failure of needle biopsy to obtain needed cultures, and
failure of IV antibiotics to eradicate the infection [30].

Patients with spinal abscesses with overt neurological complications tend to do
poorly. In one study, patients with preoperative neurological defects present less
than 36 h showed some improvement, whereas the majority of patients with deficits
present more than 36 h did not show improvement [31]. Patients with full paralysis
greater than 36 h often died [32].

Endocarditis

The overall incidence of bacterial endocarditis among injection drug users
(IDUs) is about 1.5-20 per 1000 users per year. Right-sided infectious endocar-
ditis (IE) occurs up to 76% in IDUs compared with just 9% in non-users. The
mortality rate of right-sided endocarditis is lower than left sided, however the
morbidity associated with right-sided disease is greater due to ophthalmologic,
cardiopulmonary, neurologic, renal, and extremity vascular complications. It is
hypothesized that the increased prevalence of right-sided endocarditis is due to
multiple factors such as the toxic effect of injected substances, the differences in
valves and valvular epithelium in IDUs, the infecting organisms and bacterial
load, and immunologic changes in IDUs. The most commonly isolated patho-
gens found in right-side endocarditis is Staphylococcus aureus and Pseudomonas
aeruginosa [33].

Diagnosis of IE in IDUs can be difficult because acute endocarditis usually
evolves too quickly for the development of immunological vascular phenomena
such as Osler nodes and Roth spots, which are more characteristic of the later
stages of the disease when physical exam findings can be appreciated. Also, left
sided lesions are more likely to produce peripheral emboli. The modified Duke
criteria is the most widely used and most current tool to diagnose infective endo-
carditis (Fig. 17.2). If IE is suspected, at least three sets of blood cultures obtained
from different venipuncture sites should be drawn with the first and last samples
drawn at least 1 h apart. Echocardiography should be performed immediately [34].
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Definitive infective endocarditis
Pathologic criteria
1. Microorganism detected by culture or histology of a vegetation or intracardiac
abscess OR
2. Pathologic lesions such as vegetation or intracardiac abscess confirmed by
histological examination
Clinical Criteria
1. 2 major clinical criteria OR
2. 1 major and 3 minor clinical criteria OR
3. 5 minor clinical criteria

Possible infective endocarditis
1. 1 major and 1 minor clinical criteria OR
2. 3 minor clinical criteria
Rejected infective endocarditis
1. A firm alternative diagnosis OR
2. Resolution of clinical manifestations with antibiotic therapy
for <4 days OR
3. No pathological evidence of infective endocarditis at surgery
or autopsy with antibiotic therapy for <4 days
Major clinical criteria

Positive blood cultures for infective endocarditis (one of the following):
Typical microorganisms from two separate blood cultures

Staphylococcus aureus

Viridans streptococci

Streptococcus gallolyticus (formerly S. bovis)

Community acquired enterococci in the absence of a primary focus
HACEK group OR

Persistently positive blood culture

HhoN~

For organisms that are commonly skin flora: 3 or a majority of 4 or more separate
blood cultures (with first and last drawn at least one hour apart

Single positive blood culture for Coxiella burnetii or phase | IgG antibody titer >1:800

Evidence of endocardial involvement (one of the following):
Echocardiogram:

1. vegetation OR

2. abscess OR

3. new partial dehiscence of prosthetic valve
New valvular regurgitation

Minor clinical criteria

1. Predisposition: predisposing heart condition or injection drug use

2. Fever greater than 38.0 C

3. Vascular phenomena: arterial emboli, intracranial hemorrhage, Janeway lesions,
conjunctival hemorrhage, septic pulmonary infarcts, mycotic aneurysm

4. Immunologic phenomena: glomerulonephritis, rheumatoid factor, Roth spots, Osler
nodes

5. Microbiological evidence: positive blood culture but not meeting major criterion or
endocarditis

Fig. 17.2 The modified Duke criteria for diagnosing infective endocarditis. Li JS, Sexton DJ,
Mick N, Nettles R, Fowler VG Jr, Ryan T, Bashore T, Corey GR. Proposed modifications to the
Duke criteria for the diagnosis of infective endocarditis. Clin Infect Dis. 2000. 30(4):633-8
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The Infectious Disease Society recommends treating uncomplicated MSSA-
positive right-sided IE with either parenteral B-lactam or daptomycin short-course
therapy of two weeks. The standard approach for treatment of right-sided IE used to
be nafcillin or oxacillin plus gentamycin, however, current evidence demonstrates
that adjunctive aminoglycoside therapy is unnecessary and causes renal toxicity.
MRSA-positive right-sided IE usually requires a longer treatment regime with a
glycopeptide such as teicoplanin or vancomycin. Infectious disease subspecialists
should be consulted in all IDU infectious endocarditis cases in order to create an
optimal empirical treatment regimen at the time of initiation of antibiotic therapy.

Surgical intervention with valve prosthesis should be avoided if possible due to
the subsequent risk of device infection with continued drug use. Surgery is war-
ranted if the patient develops right heart failure secondary to severe tricuspid regur-
gitation, sustained infection with difficult-to-treat organisms, tricuspid valve
vegetations larger than 20 mm in diameter and recurrent pulmonary embolism
despite antibiotic therapy, or lack of response to appropriate medical therapy [34].

Long-Term Antibiotic Management

Risk of at Home Treatment

Patients with osteomyelitis, endocarditis, and some skin/wound infections might
need to be discharged on outpatient parenteral antimicrobial therapy (OPAT) [35].
OPAT can be delivered by four basic models: by a physician or other health care
professional at an infusion center, by a visiting nurse or health care professional at
home, by self- or caretaker-administration at home, or in a skilled nursing facility or
long-term acute care hospital. Vascular access is chosen based on the diagnosis,
antimicrobials prescribed, frequency of administration, the need for a programma-
ble infusion pump, and the anticipated duration of therapy [36]. The use of OPAT in
IV drug users is controversial because physicians are hesitant to prescribe a device
that could be abused and therefore create more harm [37]. There are no established
guidelines on long-term antibiotic use in this patient population [35]. In selected
individual cases OPAT has been considered with the use of patient contracts, tamper-
proof security seals, and at home drug testing [37].

Oral Alternatives

Some small studies have shown that a short course (four-week) of oral ciprofloxacin
plus rifampin can be effectively used as an alternative to an OPAT if the patient has
tricuspid valve involvement only, the infection has in vitro susceptibility to oral
agents, and long-term intravenous therapy is difficult or impossible [34, 38, 39].
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However, short-course intravenous or oral antibiotics are not appropriate for aortic
or mitral valve involvement, MRSA, or complications such as heart failure or peri-
valvular abscesses. If a patient needs to be discharged on oral medications, a higher
rate of adherence will most likely occur if the patient is participating in a structured
opioid maintenance program [40].
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Part IV
Perspectives in Hospital Medicine

1.1 Introduction

After rapid growth, hospital medicine in some ways will need to redefine itself. The
trends in hospital medicine will provide a snapshot of where we currently are. It is
essential that all have this knowledge as we discuss and implement the future of the
specialty.

Hospital medicine is growing as a specialty on a global level, with each country
experiencing unique growing pains. Comparing the various systems provides insight
to our own development and at the same time fosters collaboration. The interna-
tional chapter provides unique insights into hospital medicine from around the
world. An interesting contrast is seen between systems depending on the financial
funding in each country.

Lastly, it is impossible to practice Hospital medicine without exploring the topics
of philosophy practice. Despite our ever-increasing attachment to electronic medi-
cal records and algorithmic driven practice patterns, hospital medicine remains
closely entwined with the basic philosophical questions that life and death poses.
The last chapter attempts to provide basic philosophical tools that we can use in our
daily practice. The practice of hospital medicine can be emotionally difficult.
Dealing with fragility, drug abuse and death on a daily basis can take its toll.
Philosophical tools may assist in dealing with that burden.



Chapter 18

The Current State of Hospital Medicine:
Trends in Compensation, Practice Patterns,
Advanced Practice Providers, Malpractice,
and Career Satisfaction

Kevin Conrad and Theodora Valovska

Size and Growth

Hospital medicine is approximately 20 years old. The term Hospitalist was first uti-
lized in a 1996 New England Journal of Medicine article written by Goldman and
Wachter [1]. It has been the fastest growing specialty in the history of medicine. The
scope of hospital medicine continues to focus on acute patient care, teaching, research,
and leadership related to the delivery of hospital-based care. The emergence of hos-
pital medicine in the United States has both similarities with and differences from
acute medicine practiced in other countries, reflecting health system differences.

Although common in other countries, before 1996, there were limited physician
practices based solely in the hospital. Several forces, primarily financial, aligned in
the 1990s to account for the birth and strong growth of the specialty. A shift away
from fee for service made a hospital admission an expensive cost that needed to be
managed in a timely and quality driven manner. The clinic-based physician neither
had the time nor the expertise to efficiently deal with an in patient practice. Out of
these circumstances rose the specialty of hospital medicine.

Currently, there are 50,000 practicing Hospitalists in the United Sates. This rep-
resents a steady and slightly exponential growth of roughly 2850 new Hospitalist
per year for the past 15 years [2]. This expansion is predicted to continue for the next
few years as remaining hospitals develop new hospitalist’s programs, and the scope
of practice continues to expand. It is larger than any other subspecialty of Internal
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Medicine with Cardiology at 22,000 being the closest. Approximately 75% of all
Hospitals in the U.S. employ hospitalists, with the percentage increasing yearly.

Hospitalists Metrics: Increasing Analysis

Initially, there were fragmented and limited statistics to define the specialties’
growth and performance. Individual programs evolved with little guidance, other
than inferring from the practice guidelines of clinic-based and emergency room
physicians. Before 10 years ago hospitalists reports were often not separated from
clinic-based Internal Medicine physicians in the development of performance stud-
ies. Over the past 5 years, several firms including Truven, The Medical Group
Management Association (MGMA), and the Society of Hospital Medicine (SHM)
have developed extensive reviews of compensation, practice patterns, and overall
trends for hospitalists. With 50,000 practitioners, hospital medicine has expectedly
become a closely followed specialty.

One of the leaders in producing hospital medicine surveys has been the Society
of Hospital Medicine (SHM). SHM founded in 1997 has had exponential growth
like the specialty. It publishes the only peer review journal on Hospital Medicine in
the United States. SHM in conjunction with the Medical Group Management
Association (MGMA) produces the most comprehensive annual report on the State
of Hospital Medicine. Its validity is derived from the most extensive yearly survey
taken of providers and practice leaders [2].

Compensation

According to the Society of Hospital Medicines 2016 report, the mean salary for hos-
pitalists serving adult patients was $297,104. This represents a continued overall
increase in salaries over the past 15 years and a 9.6% increase from 2014. Since 2010
there has been on average a 9% increase in salary each year [2]. Compensation growth
is expected to continue to be strong in the near future as hospitalists positions continue
to outnumber graduating housestaff and competition remains in filling positions.

The median salary was $278,471, which represents some high earning outliers as
well as the pay differential for nocturnists. There continues to be variation by geo-
graphic region with the highest mean salary occurring in the South being $333,352.
Hospitalists working in physician-owned practices have had larger compensation
increases than those in hospital-owned groups, according to the MGMA Provider
Compensation 2016 report [3].

Some other trends emerge from a survey taken in 2016 in Today’s Hospitalist
magazine. More than 8% earn over $400,000. This is usually accomplished by
working shifts beyond the typical model or in a geographically isolated area.
Also noted in this report was a direct correlation between years worked and an
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increased salary with those working greater than 10 years earning an average of
$294,682 [4].

Among internists and family physicians, more hospitalists (39% each) reported
receiving an increase in their salary vs. their non-hospitalist peers (33 and 37%,
respectively) in the past year [3, 4, 5].

The median leadership stipend for all sized groups was 14%. The median pay
differential for nocturnists was 15% which has increased from 10% in 2014 [2].
This may represent that the majority of programs have recently developed in-house
nocturnist coverage, increasing demand for this practice pattern.

Hospitals continue to provide financial support for programs. Over 90% of pro-
grams do not receive enough income alone from professional fees to cover expenses
of running the group. The median support per FTE was 157,535 in 2016 [2].

Performance Metrics

The amount of hospitalist compensation tied to performance metrics continues to
increase, with currently 80% being base pay and approximately 15% being produc-
tion and 5% performance metrics [2].

The three most commonly used metrics are patient satisfaction, core measure
performance, and readmission rates. Many organizations have recently linked hos-
pitalist compensation to outcomes including mortality and morbidity, while others
are continuing to use performance metrics related to the average length of stay, early
morning discharge orders, and ED response time.

Since 2014 core measures and documentation are declining as a metric. It is antici-
pated that the use of performance metrics tied to compensation will continue to increase
as the transition to value-based purchasing continues. There continues to be discussions
on the efficacy of performance metrics and their impact on morale. Some have argued
that incentivizing expected activities does little to improve outcomes and increases burn-
out. The correct mixture and application of performance metrics will continue to evolve.

Metrics: Changing Patterns

In increasingly capitated systems focused on population health, metrics will con-
tinue to shift form revenue generation to measures that look at efficiency and perfor-
mance. This will emphasize value over volume and quality over quantity [6].
Although still a common metric, Relative Value Units will be used less often as a
metric. There will be an increased emphasis on reducing costs. New metrics such as
costs per discharge are being implemented. These calculations are more time con-
suming but are argued to reflect more accurately the value hospitalist bring to the
hospital system [6]. In general, future metrics will reflect the fact that a hospitalist
can save more money than he or she can generate.
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Benefits

The median benefits per provider was $30,000. The median dollars provided for
Continuing Medical Education (CME) in 2016 was $4000. Over tha past ten years,
there has been little change in the the funding for both CME and benefits [2].

Hospitalists at physician-owned practices had twice the benefits as those in hos-
pital employed groups. Analysts suggest that this is due to physician-owned prac-
tices optimizing their retirement contributions for doctors, unlike hospital groups
which have to provide a uniform benefits practice to all employees.

There are some differences in paid time off between academic and nonacademic
programs. Hospitalists working at teaching hospitals received paid time off 50% of the
time. Nonteaching hospitalists have paid time off 22.7% of the time. It is expected in
many employment models that all time off will be incorporated into days not worked.

Advanced Practice Providers (APPs)

Nurse Practitioners (NP) and Physician Assistants (PA)

There continues to be rapid growth in the use of advanced practice providers (APP).
The number of PA in the United States has increased 36.4% over the last 5 years.
The growth of NPs has been even greater with their numbers doubling in the past
decade [2]. The 2012 State of Hospital Medicine report revealed that a slight major-
ity of 51.7% of hospital medicine groups employed nurse practitioners (NP) and
physician assistants (PA) in their practice. 2 years later, the survey showed 83% of
hospital medicine groups reported having NP and PA in their practice [2].

Mean compensation in 2016 was $105,149 for NP and PA. Mean collection for
professional charges for NP and PA is $60,198 as compared to $222,651 for physi-
cian hospitalists. The collection number may not reflect the overall productivity of
APPs as practice models do always allow for billing by midlevel providers.

Limited data exists concerning patient satisfaction, length of stay, overall mor-
bidity, and other quality metrics. In general, all initial data concerning the perfor-
mance of APP has been positive [7]. Extensive studies that have looked at quality
metrics are over a decade old and do not reflect the new expanded roles that APPs
have undertaken.

The mean turnover rate per year for PA and NP is 7.3% as compared to 6.9% for
physician hospitalists. The increased turnover rate can be attributed to several fac-
tors including high demand, the ability to work in a variety of practice settings, and
demographics of APPs [2].

The impact of APPs on malpractice claims is uncertain as data is limited. The
most comprehensive study of malpractice claims against NPs and PA was published
in 2009. It analyzed claims filed between 1991 and 2007 and was recorded in the
National Practitioner Data Bank. The study documented one malpractice payment
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for every 2.7 active physicians, one malpractice payment for every 32.5 active phy-
sician assistants, and one payment for every 65.8 NPs. In the study, 37% of physi-
cians, 3.1% of PAs, and 1.5% of NPs had to make a malpractice payment over the
course of the study [8]. Since that time APP have become more independently func-
tioning in hospital services and liability is expected to increase. So far an increase
in liability has not been reported, but this is being closely followed.

Between 2003 and 2013, only 2791 malpractice judgments were returned against
NPs in the United States. According to data compiled by The Doctors Company on
claims that had been awarded, most malpractice claims primarily attributed to APPs
can be traced to clinical decision making. The second most common was the lack of
specific written protocols concerning supervision. Insufficient training during ori-
entation was also noted [9].

Practice Patterns: Schedules

38% of groups have a 7-day-on 7-day-off schedule. 12-h shifts are the usual norm
within this block system. The seven on/seven off schedule becomes more prominent
as group size increases. In the past several years, many scheduling models have
been instituted with varying degrees of success and acceptance. In the past 5 years,
the week on week off model or some variant of that has become the most common
schedule. This has had the benefit of simplifying scheduling for many groups [2].

The long-term benefits of a 7-day-on and 7-day-off schedule have recently been
challenged by hospitalist leaders nationwide. Bob Wachter, MD, one of the original
founders of hospital medicine, weighed in on the 7-day-on 7-day-off schedule at the
Society of Hospital Medicine 2016 Annual Meeting stating [10], “It was a mistake,
At the time the schedule was designed, nearly every hospitalist was 30 to 40 years
old. However, the demographics have changed,” Dr. Wachter has pointed out. “I
believe the 7-day-on, 7-day-off schedule is the schedule you would create for a
30-year-old finishing residency taking his or her first job.” Others have noted that
block scheduling limits interaction of hospitalists with important administrative
duties within the hospital, and may be factor in burnout as it has been reported to be
with emergency medicine.

In response to this, variable schedules among hospitalist within the group have
become more common. The variability is particularly seen among the larger groups.
30.9% of all groups had some part of the practice employing a Monday through
Friday schedule with weekend coverage.

The mean covered shift per year among all groups was 183, which has been
stable over the past several years.

84% of groups had a nocturnist on site, with advanced practice providers increas-
ingly being utilized, either alone or in conjunction with a physician.

The median work relative value units (WRVUs) was 4254. This has remained
relatively steady over the past few years. Mean gross charges per year were
$425,249, down from $437,692 in 2014 despite stable wRV Us.
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There is variable data as to the average daily census of an individual hospitalist,
with ranges from 11.8 to 15 patient encounters per day being reported. An interest-
ing study published in the Journal of American Medicine reported that the maxi-
mum number of patients a hospitalist can efficiently manage is approximately 15.
After that, length of stay and quality metrics decline [11]. This continues to be a
subject of discussion among hospitalist groups. Programs vary markedly in the acu-
ity of their patients, but a patient census of 15 has become the standard starting point
involving discussion of optimum patient volumes.

Forty-three percent of hospitalists spend 30—45 h per week seeing patients,
and 47% spend more than that. According to a government analysis, middle-aged
physicians among all specialties work harder than both their younger and older
peers [8]. Working hours peak between the ages 46 and 55. Younger doctors
(36-45) work fewer hours than previous generations, possible due to lifestyle
choices by those in those age groups. Many in this age group are working part
time [12].

Scope of Practice

Hospitalists groups continue to offer services outside the traditional practice range
of Internal Medicine. There has been a decline however on groups that are willing
to provide extensive services. This has included in the past, obstetrical, neurosurgi-
cal, and general surgery admissions. Only 14% would define themselves as provid-
ing a full range of services as opposed to 67% in 2010. After initial expansion into
many clinical areas, hospitalists’ groups are now contracting their scope of practice.
More effort is being put into determining which areas are best served by co-
management. In those areas where co-management is proven to be effective, there
continues to be rapid expansion.

76% of Hospitalists work in some capacity in the Intensive Care Unit (ICU).
58% serve as attending physician [2]. This percentage declines in academic medical
centers. There continues to be a shortage of intensivists and debate how to best staff
the ICU. In response to this in 2012, the SHM and the Society of Critical Care
Medicine (SCCM) published a joint position in which they proposed a one-year
critical care fellowship for hospitalists with at least 3 years of experience [13].
Despite these recommendations, no consensus has been reached to address the
intensivist shortage.

Turnover Rate for Hospitalists is Trending Downward

Turnover continues to be an issue in many programs. However many groups are
finding solutions. The mean yearly turnover rate in 2016 was 6.9%. This rate con-
tinues to decline yearly, with a rate of 14% reported in 2010. Nonteaching hospitals
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report a significantly lower turnover rate [2]. Although hospital medicine has tradi-
tionally been thought to have a high turnover rate, current trends place it near the
national average of 6.8%.Turnover among all specialties has increased [14].

Of those leaving a hospitalists position, 45% left for another hospitalist job, 16%
left for a fellowship, and 13% left for ambulatory practice. Although reported data
is limited, morale seems to be a primary factor in physician retention reported by
many program leaders and is a target for retention policies.

Hospitalists are increasingly being recruited from other programs with 36% of
new hires coming from another Hospitalist program. 35% were hired directly out of
residency. In 2012, 48% of all new hires came directly out of residency.

The cost of recruiting a new physician is variable among practices. According to
Cejka Search Associates, a hospitalist group will interview on average three candi-
dates per vacancy filled. The total direct cost on average comes to $31,090 per posi-
tion filled. These costs do not include credentialing, onboarding, decreased
productivity, and other factors which may exceed $100,000 per position filled [15].
Others suggest that overall financial impact on a hospitalist group may be even
greater. With these factors in mind hospitalists groups are aggressively implement-
ing methods to improve retention.

Malpractice Trends

The first major study to look at malpractice claims among hospitalists, released in
2013, revealed that the rate of medical malpractice claims is significantly lower for
hospitalists compared to nonhospitalist internal medicine physicians [16].
Emergency medicine doctors had nearly a seven times higher rate. The retrospective
observational analysis looked at the rates, types, and causes of medical malpractice
claims made against hospitalists in the United States. The findings were somewhat
unexpected as hospitalists take care of acutely ill patients and malpractice rates
were assumed to be as high as Intensivists or Emergency Medicine. Much of this
data came from the early years of hospital medicine.

Despite this original study, there is some evidence to suggest that malpractice
claims are increasing, as the specialty continues to develop. A 2016 review of closed
claims by the Doctor Company, a major provider of malpractice insurance, revealed
some interesting trends [17].

Most claims were divided into three primary categories.

1. 36% were diagnosis related. This usually occurred at the initial assessment of the
patient. Specific examples with a high frequency included intestinal disorders,
such as obstruction or perforation (16%), acute cerebral vascular accident (7%),
acute myocardial infarction and cardiac arrest (6%), sepsis and toxic shock syn-
drome (5%), pulmonary embolism (5%).

2. 31% involved improper management or treatment. This allegation is related to
decisions about the patient’s care after diagnosis. Examples include inadequate
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assessments of wounds and decubitus ulcers resulting in sepsis. Also included
were inadequate management of diabetic patients resulting in ketoacidosis. The
delayed diagnosis and inadequate treatment of sepsis was also noted as a single
prominent causative factor.

3. 11% were attributed to medication-related errors. This included a lack of antibi-
otics when indicated. Respiratory failure from excessive doses of narcotics was
one factor reported. Venous thrombosis in patients with known underlying risk
factors for thrombosis that were not anticoagulated was reported. Not stopping
anticoagulants prior to surgery was also found. Toxicity resulting from a failure
to monitor medications such as gentamycin, vancomycin, and warfarin

One emerging missed diagnosis reported is a spinal epidural abscess, which
occurred in 4% of the claims. This is historically an uncommon disease, and rarely
reported as a source of malpractice claims. The increase may be due to the increase
in the use of intravenous heroin.

Claims arising from hospitalist care are more likely to have a higher injury sever-
ity than other physician specialties.

Based on a review of all cases and claims that had been finalized, the physician
reviewers of the Doctors Company outlined four fundamental steps to lessen the
risk of hospitalist being sued for medical malpractice [17].

1. Early consultation in cases where a potentially serious outcome is anticipated
should be considered.

2. Effective communication during handoffs, including specific action plans for poten-
tial deteriorating conditions should be employed consistently and system wide.

3. Timely review of all consultation and nursing reports should be performed
throughout the day.

4. Noncompliance should be documented with specific language by the patient or
family.

Due to an unusual increase in claims made for neurosurgical conditions, specific
recommendations were made. When high-risk neurological conditions are identi-
fied such as neck, back pain, loss of neurological control or fever, imaging should
be ordered STAT to confirm the diagnosis. Surgeons should be consulted early in
the diagnostic process to expedite treatment, develop a specific plan, and preserve
neurological function.

Career Satisfaction

According to a 2016 Medscape survey, 68% of all hospitalists said they would
choose medicine again, but only 36% would select their own specialty. Among 26
medical specialties, this was third from the bottom, with only outpatient Internal
Medicine and Nephrology being lower. Only 21% would choose their own practice
setting again if given other opportunities [18].
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In a prior study in 2011 that focused on lifestyle, 63% of respondents reported
high satisfaction with their job and lifestyle it afforded, while 69% were highly
satisfied with their specialty. 30%, however, also reported feeling symptom of job
burnout [19].

Several studies have compared hospital medicine with other specialties regard-
ing long-term career satisfaction, but no definitive results are available yet. In gen-
eral, limited studies have concluded that hospitalists enjoy the time off afforded by
the specialty but as with many physician practices, there is a trend towards increas-
ing job dissatisfaction.

Although hospital medicine was not specifically surveyed, a 2016 Medscape sur-
vey found that the specialties least happy at work were internists (24%) and inten-
sivists (25%). The same report noted that significant burnout that impacted daily
functioning was highest at 55% in Critical Care followed by Internal Medicine at
54% [18].

Significantly more physicians in most specialties reported burnout in 2014 than
in 2011, according to a recent survey [20]. Physicians in the emergency department
reported the highest rate of burnout in the United States.

Hospitalists Morale and the Morale Index

Declining morale has been attributed to several factors by leading hospitalist
experts. Reasons cited include rising cost pressure by hospital administrators,
decreased autonomy, and the implementation of electronic medical records. The
term often expressed is that hospitalists are not performing at the “top of their
license” in their daily practice. Clerical work continues to occupy much of the hos-
pitalists day with some studies suggesting that only 10-20% of the day is spent on
direct patient care.

Recently a validated hospitalist’s morale index was introduced to assess morale
and to improve physician retention [21]. The tool measures morale based on five
multi-question factors and five single-question items. Research to date indicates
that the longevity within the same hospitalist group leads to higher morale, with a
dramatic rise at the 36-month mark.

In their initial presentation of the morale index it was noted that a one point
increase in morale score was associated with an 85% decrease in the odds of leaving
the practice [21].

Future Trends

Salaries should continue to rise in the near future. The market has not yet reached
saturation with 20% of Hospitals that have yet to start Hospitalist programs and many
programs have unfilled positions or staffing models that are in transition. For every
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physician pursuing a job as a hospitalist, there continues to be several job openings
available. For this reason, recruitment and retention will continue to be a challenge.

The shift from a volume to a value-based payment system means that hospitals
will have an increasing financial relationship with quality measures, readmission
rates, core measures, and meaningful use. Hospitalists will be expected to under-
stand and drive that process and ultimately have a greater portion of their salary
from that. Collected fees will remain flat. Improved charge collection methods will
be maximized in the near future. Salary growth will be more dependent on cost sav-
ings as opposed to increased revenues. The task of demonstrating value will become
more difficult as fee for service shifts to population management. Prior metrics such
as length of stay, wRVUs will decrease in significance as compared to complication
rates and readmission rates.

Health care reform will limit hospital admissions, driving more services to the
outpatient setting. However, with an aging population, which conversely drives up
admissions, the time frame for markedly decreased patient volumes is uncertain. In
the next several years there should be a stable if not slight increase in hospital
admissions.

More services will be provided at home. In many areas care will continue to shift
to the outpatient setting. The near future may see the hospital at home model,
become more of reality with hospitalist possibly providing acute services at home.
Telemedicine will be a key component of this. The hospitalist will continue to be
seen as the acute care specialist wherever that acre is delivered.

Consolidation within healthcare systems will standardize hospitalists programs.
There will be substantially fewer hospitals in the future, but those that exist will
have greater volumes. Hospital medicine sections will continue to increase in size
enjoying both economies and diseconomies of scale. Large programs may need to
divide into smaller more manageable sections.

The electronic health record (EHR) has had and will continue to have an enor-
mous impact on the specialty. Hospital medicine is primarily an intellectual profes-
sion and is both challenged and supported by the EHR. Certain skills will become
obsolete, as new ones will need to be developed.

Malpractice claims may be increasing. Definitive data is not yet available, but
trends suggest that increasing scope of practice, block scheduling and expansion of
the specialty may be contributing to increased liability exposure for hospitalists.

Advanced practice providers (APP) will continue to expand. APP will become
integrated into most programs. So far the data demonstrates that they are cheaper,
effective, and have added value to hospital medicine groups. Initial studies have
shown their quality to be excellent with no apparent increase in liability. At approxi-
mately half the cost of full-time hospitals they are viewed favorably by administration.
Their impact on malpractice claims is uncertain at this time, but programs should
develop appropriate training and supervision policies as these areas have come
under scrutiny in the first wave of malpractice claims review.

Scheduling may become more varied as the 7-day-on 7-day-off model is chal-
lenged. The challenge will be to promote continuity both in patient care and in the
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administrative duties of the hospital. Some programs receive no subsides from the
hospital often by working beyond the model of 7 days on 7 days off.

For a certain subset of chronically ill patients who utilize the greatest resources,
the traditional hospitalist model may not be the best option. These patients may be
better served by a single physician that manages their care both in the hospital and
out.

Conclusion

Hospital medicine is entering its second phase of growth. Those who founded the
specialty and were part of the exponential growth are now often transitioning to
administration. A specialty that once had unlimited growth is now becoming
more introspective on its future growth and development. A new set of leaders
with a new set of skills will be needed to define the specialties growth. Growth
may not be needed as much as taking the correct path. It can be expected that this
phase will be awkward as certain aspects of the practice need to be redefined. As
with many specialties, the practice will continue to seek ways to practice mean-
ingful medicine. The struggle to practice at the “top of one’s licensee” will con-
tinue as diagnostic and therapeutic skills continue to be replaced by standardized
guidelines.

Certainly the skill sets of the hospitalist will need to change. The hospitalist will
be expected to coordinate a health care team. People management skills will become
more prominent. Fortunately for a specialty that is only 20 years old and hasn’t yet
established what its specific roles are, adaptation to the future should come with
reasonable ease. The things that have defined a good hospitalist program—stan-
dardization of care, adaptability, good communication with other providers, devel-
oping relationships with patients and families—all of those things in the health care
system of the future are going to be of tremendous amount of value. The challenge
will be in quantifying those attributes, define what success is and develop the skill
sets to achieve them.

Key Points

e Currently there are 50,000 Hospitalists in the US. Further growth is expected

e Median salary is $278,471. Mean salary is $297,104

* Base Salary accounts for 80% on average, incentive bonus at 20% is increasing
e Seven days on seven days off is currently the most common schedule

* Physician turnover in Hospitalists groups is declining

e Malpractice claims, traditionally low, may be on the rise

e Career satisfaction, low morale, burnout and retention are ongoing issues
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